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PREFACE

I£ is.With great éleasufé thét I present this report
entitled Master Plan Study Report'oﬁ'fhe_Domestic'Telecommunih
cations Network'Pioject in the Democratic Socialist Republic of
Sri_'Lanka to the Government of the ‘Democratic Socialist

'Republic of Sri Lanka.

| ThiS{fepdrt embodies the results of the study which was
carried out from December 1984 to October 1985 by a team
organized by the Japan International Cooperation Agency in
response of the Democratic Socialist Republic of Sri Lanka to

the Government of Japan.

The study team, heédéd-by Mr, Akio'MiZukbshi, Special
Technical Advisor, Interhational Cooperation Division, Communi-
cation Policy Bureau, Ministry of Posts and Telecommunications,
had a series of discussiohs on the Project with the officials
concerned of the Government of Sri Lanka, conducted a wide

scope of survey and has now formulated the present report.

I hope that this report 'will be useful as a .bésic

reference for the development of the Prdject.

T wish to express my deep appreciétion to the officials
concerned of the Government of +the Democgratic Socialist
Republic of Sri Lanka for their close cooperation extended to

the study team.
October 1985

..‘,f é //‘4&-;72:—

Keisuke ARITA

President

'Japan International Cooperation Agency
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summary of Network Expansion Plan (SSC Area)
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With reference to the Democratic Socialist Republic of Sri

Lanka national telecommunications network improvement plan,

study conclusions are summarized hereunder.

PURPOSE AND _OUTL’INE OF PLAN
Purpose of Plan

The purpose of this plan is to fulfill rapidly growing
telecommunicationé demand in all parts of Sri Lanka_and
to upgradé maintenance sefvice. For this purpose, a long
term telecommunications plan up to the year 2000 has been
formulated, and, concerning implementation methodology
and economic feasibility, in-depth studies have been
carried out,

Sri Lanka Melecommunications Objectives in the Year 2000
Refer to Figure 1.

In regard to the long term Sri Lanka telecommunications
plan, technical objectives in the year 2000 are fourfold.

Objective I:' 100% Telephone Demand Fulfillment
(Refer to Figure 2.} '

To install the same number of telephones
as the estimated national telephone
demand as of the year 2000 totaling
10,806,000, and, by this means, attain
IIOO%Ztelephone'demand fulfillment.



Objective II:

Objective TII:

Objeétive Iv:

100% Digitalization Attainment
(Refer to Figure 3.)

“To elevate telecommunications system

digitalization rate, which at present
stands at 76%, to 100% in the year: 2000,
although subscriber's cable network
(telephone sets to switching egquipment)

will remain on analog basis as before,

Introduction of New Technology and New

Services (Refer to Figure 4.)

To introduce new services including data
communication and facsimile coﬂmunica—
tion, besides expanding the conventional
services, such as TELEX and public pay
telephone services, Also, to initiate
leased circuit service in response to

requests from business enterprises.

Elimination of Service Quantity/Quality
Difference between Urban and Rural Areas

{Refer to Figure 5.}

To plan telecommunications facilities
expansion work equally for both urban and
rural areas, without prejudice for urban
area where investment effect is high,
and, by this means, eliminate ineguality
between urban and rural areas not only in
service quantity (as in solution to
waiting subscribers problem) but also in
service quality {(as in realization of

avutomatic connections and STD service).



To attain those objectives, several proijects by years
will be implémehted.” At -the same :time, the operation and
management systems of SLTD as responsible entity for
telecommunications services will have to be reorganized
‘substantially so that SLTD can have as much capability as
required for essential project implementation.

- 12 -



~ .DRAFT BASIC PLAN

Demand Forecast

Demand forecast results for subscriber telephoﬁe, public

telephone and ' TELEX sernvices,

{1)

(2)

(3}

(4)

in Sri Lanka are as under.

Telephone Demand Forecast

as well as new services,

| 1985 1990 1995 2000
[Ramssit@na| o] ae| o aa| s
National total |i59 900 307,800 582,400 (1,080,000
TELEX Demand Forecast
1984 | 1985 1990 | 1995 2000
 §2?§2$zidt°ta1 1,100 1,642 | 4,768 | 9,344 | 12,410
:Public'Péerelephéne Demand Forecast
1985 .'1996 1995 2000
g2§ zilggﬁéigs 1,590 | 5,130 | 10,920 | 19,300
maseional | 1 sao | a0 | 5,90 | 8,200
Spare Circuits for New Services
1985 i990 1995 | 2000
airoiter (8) 10 12 15 20

- 13 -




Traffic Forecast and Calculation of Circuits Required

Traffic forecast is by the follbwing methods:

{1)

{(2)

(3)

To divide originating calling rate/subscriber into

two;patterhs, one for Greater Colombo Area and the

other for other areas.:

To calculate toll call volume, dividing toll calling

rate_into the above two area patterns.

To determine route by route traffic increment in

accordance with subscriber increase, thereby calcu-

lating future traffic estimate.

From the forecasted traffic for each route, the number of

circuits required in each forecast yvear is calculated.

Basic Network Plan

Basic plan indispensable for telecommunication network

planning is so formulated that it benefits both the

period wherein analog and digital systems coexist and the

period wherein digital svstem is being firmly establish-

'ed.

{1)
(2}
(3)

(4,,

(Ej

(6

The basic plan consists of

National numbefing plan

Chafging plan

:Nefwork'plan-

Transmission plan

_Signalling”plaﬁ”

_.Digital network synchronization plan

- 14 -



Installation Standards

Study items. include additional ecquipment installation

philosophy for network'conStruction'at’minimum_cost,

method of equipment seiection,.system design period, and

maintenance/operation plan.

(1)

{(2)

Demand Fulfillment Plan

1986 1990_ 1995 2000
Overall ijective . : as
fulfillment rate 72 81 .90_ 95
Installation objécﬁive'
fulfillment rate 75 85 95 100

Additional telephone installations based on the

above installation objective fulfillment rate

follow:

1983

1986

1990

1956

2000

No. of
telephones
installed

73,425

119,340

261,670

553,210

1,080,750

Addifional,

installa-
tions

45,910

142,330

291,540

527,360

System Selection Standards and Design Period

1) System selection standards

a) Digital switching equipment and remote

switching equipment

b)

i5 -

Subscriber carrier equipment




3)

4)

5)

6}

Network

For the

c) Transmission/ratio system selection

Design/Installation Period Study for each

technology division .

Optimum Operating Scale Study for each exchange

office
Equipment Replacement/Transfer Plan
Maintenance/Operation Plan

Auxiliary Facilities Standards

Expansion Plan

purpose of forecasted demand fulfillment accord-

ing to the fulfillment plan, network expansion plan in

consideration of existing facilities is determined for

each technology division (switéhing, transmission/radio,

outside

Table 1,

plant). WNetwork expansion plan is summarized in
1.

Economic/Financial Analysis

(1) Long term telecommunications investment plan is

established by four steps. That is:

Step I: Scale of overall telecommunications plan

analysis

.Step I1: Optimum telecommunications investment

" scale analysis



(2)

Step IIIl: Break-even point study -
Step IV: = Operation/management plan study

100% demand fulfillment in the year 2000 by addi-

'Eional'inStallation of 961,230 telephones reguires

"cost as detailed below.

,(in_million deees)

Equipment Maintenance Operation/
Investment Cost Management Total
Cost Cost

1986 811 - _ : 811
1987 1,023' 46 101 1,170
1988 986 103 128 1,217
1989 1,024 155 : 164 1,343
1980 890 209 213 ' 1,312
1991-1995 8,373 2,196 3,275 13,844
19962000 14,810 4,930 8,787 28,527

(3)

The investment is of big scale totaling about
279,000,000 Rupees, i.e.} annual average of 950,000
Rupees in Phase 'Y, 167,000,000 Rupees in Phase IT
and 29,600,000 Rupees in Phase IIT. Whether this
big scale investment is reasonable from national
vieWpoint or not is taken up for study. Comparison
between all costs and all benefits (installation
fee, annual rental, call charge and consumer's
surplus) during 1986-2000 (15 years) vield period
and 1987-2020 management period shows that IERR
{internal economic rate of return) as investment

feasibility indicator is of the following standards:

- 17 -




(4)

-~ (in percent}

20% 108 0% ~10% | -20%
ﬁeétedse of. 7 "i  | ' o
benefits 11.75 | 14.58 | 17.33 | 20.05 | 22.75
Increase of | .- | - 0 ... oo
cost - 13.76 | 15.40 | 17.33 | 19.68 | 22.60

In all cases, IERR exceeds opportunity cost of

 ¢apital’by7upwards of iO%Q'_This fact Stands witness

to the reasonableness oﬁ,this-scale.of investment in

‘ thejlight“bf;natiohalrinteréé£é.

However, for 30-exchan9es in theICOuntry, exchange

by exchange IERRs vary broadly from 3% to 23%.

Exchanges, where existing facilities plus completion

of on-going projects still make further investment

necessary and where investment feasibility is at

high level, are the undermentioned 14.

TERR

22.67%
21.05
20.89
19.30
16.95
16.15
15.54
15.16
14.93

'iéaﬁg‘

13.85 .
13.36

1-13.34

Eiéhange
1. Coldmbo
2. Kandy
© 3,  Jaffna
o4, Kegollé
' S;IIGampaha"
'6;' Hambantdta'
-~7..'Badullaf
‘8. Ratnapura
9, Kurunegala
10. Panadura -
11. - Avissawella =
‘12, Bandarawella
13, Galle .
14. - Anuradapura

-1

12.65

8 -



- (5)

{6)

-For eXchanges where IERR is low, investment period

iS'deiaYed-whéreaS=for'eXChahges-with high IERR,
investment period is advanced. By this means,
optimum investment plan-is formulated.. Opt imum

investment breakdown by years follows:

..(in'million.Rupees)

Baéic'Plan Propdsedmbptimﬁm Balance

Investment Investment
1986 ] e o se9 ~212
1987 1,023 1,167 +144
1988’ o 98s | 1,110 +124
1989 1,024 1,070 +46
1990 . 890 890 1 o
1991-1995 | 8,373 | 8,365 -8
1996-2000 | 14,805 | 14,629 | =176

~8tudy is made' concerning investment féasibiiity'in

case where the proposed optimum investment is

executed a) by SLTD as independent business entity

and b)‘by_priVate entaerprise. on commercial basis.

a) is the case where SLTD procﬁres investment fund
subject to 3% interest per annum and delivers 10% of
operating profit to national treasury. In this
case, IFRR {internal financial rate of return) is

somewhere around 10%,

" b) is the case where private enterprise concerned

uses its own fund and pays ‘business tax correspond-
ing to 7% of gross revenue. In this case, IFRR is
9.94%.

- 19 -




Real interest rate less price rise rate is about
. 6.5%, Therefore, in both cases, a) and b), 3-4% _
-operating profit: can be expected so that oPeratlcn

breaks. even.

(7} At preSeﬁt, out of the government's pubiic invest-
"ment, about 3%, or 700-800 million Rupees} are
dlstrlbuted to telecommunlcatlons sector., -
Therefore, additional distribution of the amount set
asidé'ﬁér'telecommunlcatlons sector in the,optlmum
investment plan is difficult, This meahsgthat for
acquisition of additional investment fund, change in
one form or another in the present telecommunica~

tions service management by SLTD becomes necessary.

To that end, two alternativeé are available. One is
to establish new self- supporting business entity
(publlc corporatlon) to take charge of telecommuni-
catlons service manaqement. The other is to trans-
fer telecommunlcatlons:servlce management to private
enterprise., Whichever the choice, the management
can be on paying basis and part of operating profit
payment to national treasury is possible. Earlier
the commencement of necessary preparations which
ought to be multilateral and which may take several

yvears to complete, the better,

Project Impementation Plan

Based on all-round technical study findings and economic/

financial analysis results, recommendation is made fox

- implementation of -several project units. Order of

'.priority'for,implementation_is attached.



The whole project implementation period is 15 years from
1986 to 2000. These 15 years are divided into three

‘5-year phases. :Phase I is for 1986 - 1990.  Phase II is

for 1991 -.1995. Phase III is for 1996 - 2000. TFor
Phase I, project units having special importance -as
gshort term plans are recommended, ~Work contents are
identified below. Implementation time schedule is in
Table 2.

{(Priority 1) Greater Colombo Area Telecommunications

Improvement Project-II

- Greater: Colombo Area consists of 24 exchange areas.

on~going in the area are CADS-III Plan for switching
equipment expansion mainly with E-10 switching equip-
ment,. and improvement/expansion of junction lines and of
subscriber's line networks of seven exchanges in central
district, the latter by loan from Japan. Subgcriber's
line networks of the remaining 17 exchanges are not vyet

improved.

Areas served by those 17 exchanges are being developed
as residential quarters and as light industry zone also.
Hence the growing need for telephone network

improvement/expansion.

Project concerned is to install 52,500 pairs of new
subscriber's cables in ‘all 17 exchange areas in addition
to the existing 13,275 pairs,

o Estimated project cost: 762 million Rupees

o Work period: Installation to commence in 1987 and
to be completed in 1989



(Priority 2) SLTD Organization Improvement Project

- SLTD -as responsible entity for execution of demand .

fulfiliment plan envisagéd in this long term plan and
for subsgeguent service management must have its organi-
zation impfoved, aimed at work capability and efficiency
enhancement. For this purpose, the underméntiocned items
are recommended for execution., Budget estimated at 124

million Rupees in reqguired.
A. New Employment

For Phase I, employment of average 570 worker per

year, including 450 engineers, 1s necessary.

B. - Work Mechanization
Maintenance and operation service mechanization must
be promoted whereby to enhance work performance
efficiency,

C. Work Procedure Standardization
SLTh services including maintenance, operation,

planning and Ifinancial affair must be standardized

whereby to promote work performance accuracy.

‘'I.  Computerized Business Management

Handy type electronic computers must be introduced
-whereby to facilitate analytical, statistical and
financial/accounting business management and to

:enhance work performance.efficiency.



E. Staff Fmployee Training
Level: of traininq.must'be'elevated and curricula
‘upgraded to improve staff employees' capability more

positively than heretofore.

F. Improvement/Expan51on of Exchange Buildings and

Ancillary Fa0111t1es
(Priority 3) OCADS-~-III - Category I and Category II

OCADS-I1I Category I is for rural towns/villages where

switching faCilities.are'fully installed as in Greater

' Colombo Area but subscribér's line networks are defi-

cient ot'inCOﬁpIete so that existing facilities do not
operate as effectlvely as they ought. Category I

objectlve tOWns/v1llages are Kalutara, Galle, Negombo,

_Av;ssawella and Matale.

Rural towns/villages named above constitute area group

where investment. feasibility is assessed to be reason-

able.by economic/financial evaluation. Therefore,
1nvestment in those’ towns/vlllages should be executed
preferentlally and, as far as pOSSlble, along with

Category II in order to enhance investment effect.

OCADS-TIII Categdry 11 is for rurai'towns/villages where
telecommunications network remains without improvement
for a con51derably long period., 1In those towns/
villages, aging of facilities and their lack of capacity
call for urgent improvement proiject not only for switch-
ing system but for line network and transmission network
also. Category II objective towng/villages are Chillaw,

Gampaha, Nawalapitiya, Hatton, Panadura and Matara.



2.

7.4

o Estimated project cost:

Categony I . - 307 million.Rupées
Category II 732 "
Total . 1,039 "

o Work period: Work to commence in i988_and to be
completed in 1989

(Pfiority 4} National Demand Fulfillment Project
This project is to carry out facilities expansion in
each city/town/village in accordance with demand ful-

fillment plan envisaged in this ldhg term plan.

o Estimated project cost: 2,822 million Rupees

o Work period: Work to commence in 1988 and to be
completed in 1990

(Priority 5) Public Telephone Expansion Project

This project is to be executed in parallel with the

foreqgoing paragraphs 2.7.1 through'2.7.4 projects.
(Priority 6) TELEX Network Expansion Project

This project also is to be executed in parallel with the

foregoing paragraphs 2.7.1 through 2.7.4 projects.
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Other Regbmmendation

For the uhdermentioned service_items,:recommendation is
made for esﬁablishing sepaféte companies from SLTD,
This proposal constitutes an integfal partﬂof-SLTD_
ofqaniiation refdrm, Proposedfnéw cbmpaniés“are to

operate as private enterprises specializing in their

respective service lines, aimed at service performance

at top efficiency.
(1) Local production of telephone sets and accessories
{2) Local'fieid works

1} Drop wire work at subscriber premisses

2} PFraftmanship and papyrography service
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CHAPTER 1 INTRODUCTION

BACKGROUND AND OBJECTIVE

Background of Study

The national economy of Sri Lanka is growing rapidly
since 1977, supported by the liberalization policy of
the Government now in power. Average annual growth rate
of Gross Domestic Product (GDP) has improved from 2.9%
during 1971-77 to 6.2% during 1978-82.

With this rapid growth of national economy, telephone
demand is also growing, recording 9.1% increase in the
average among cities during 1980-83. HNevertheless, the
telephone diffusion rate remains low, being 0,47
telephones/100 inhabitants (as of the end of 1983; wmain

telephones only) on the national basis. Even in City of

Colombo, the capital, the diffusion rate is not more

than 3.6 telephones/100 residents. This low diffusion
rate 1s mainly due to the equipment shortage and the

time-~worn existing facilities.

The Government of Sri Lanka is carrying out since 1977
the "Public Investment Five-Year Plan" which .is annually
corrected in the light of actual attainment. The on-
going five-year plan covers 1984-88, wherein the
improvement of infrastructure such as telecommunications
constitutes one of keynote policy plans. Special
importance is attached to effective development invest-
ment for power supply, transport and telecommunications.
These are three essgentials for industrial foundation
whereon to build mining and manufacturing industry
oriented stable national economy. Up to the present,

Sri Lanka economy has been supported almost exclusively
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by the export of tea, rubber and coconuts, the big three
agricultural products, which occupies 70% majority in

the country's total export record.

For the purpose of telecommunications network improve-
ment and expansion, the Sri Lanka Telecommunications
Department (hereafter referred to ag SLTD} is now pro-
ceeding ahead with a five~year plan. This five-year
plan, however, is not based on a organized long-term
plan. Therefore, from the viewpoint of successful work-
ing program formulation by SLTD from now on, the most
importént and urgent requirement is to prepare the
long~term basic¢ plan (hereafter referred to as Master
Plan). ' '

Under the foregoing circumstances, the Government of Sri
Lanka requested the Government of Japan in February 1984
to provide technical assistance relating to the "Masgter
Plan for Domestic Telecommunications Network in Sri
Lanka." The reguest was for formulation of national
numbering, charging, network, transmission, routing and
signalling plans covering the whole of Sri Lanka and for
feasibility study concerning subscriber's cable network
ingtallation in seven cities. However, for the feagi-
bility study, time is considered to be not ripe yet in
view of the project now in progress or being planned so
that Master Plan formulation only is to be taken up,
this time, as immediate necessity. Advance agreement of
the Government of Sri Lanka to this arrangement could be

obtained.



Digpatch of Preliminary Study Team

Based on the decision of the Government of Japan, the
Japan International Cooperation Agency (hereinafter
referred to as JICA) dispatched a preliminary study team
to Sri Lanka on August 28, 1984. The preliminary study
team negotiated with the Government of Sri Lanka con-
cerning procedural reguirements for main study to
follow, including the scope of study, as well as the
subiects to be taken up and the study period. Mutual
agreement on Scope of Work for main study resulted on
September 6, 1984.

The Scope of Work provides that the main study will be

carried out as described below.

(1) The whole country of Sri Lanka be taken up for
study, and, based on study results, the Master Plan
for the domestic Telecommunications Network in the
Democratic Socialist Republic of Sri Lanka be
formulated, using the year 2000 as the goal vear.
Study Report be completed by October 1985,

{2) Study items be as under.
1} Basic Data Forecasts

A. Gross national telephone demand forecasts
as of 1986, 1990 and 2000

B. Macroscopic telephone demand forecasts by
telephone exchanges as of 1986, 1990 and
2000

C. Originating traffic estimates by telephone
exchanges as of 1986,_1990 and 2000

- 20 .



'D. Inter-efchange traffic flow estimates as of
1986, 1990 and 2000 ' '

2) Basic Network Plan

A. ‘Objectives to be attained in the year 2000
B, New numbering plan
C. Charging plan

D. WNetwork improvement plan including optimum
switching network for the purpose of
transfer to full digital network

E. Outgoing routing plan

F. Transmission plan with digitalization

considered

G. Applicable technical standards in the

course of digitalization

1. Signalling.system
3) Implementation Plan and Work Execution Schedule
4) TImplementation Cost Estimate
5) Manpower Plan

6) Recommendations and Financial and Economic

Evaluations

Based on the Scope of Work prepared by the preliminary
study team, JICA dispatched the main study team to
Colofibo for 75 days from December 6, 1984 through
February 18, 1985.



1.3 Main Study Team Activities

(1} Study Objective and Outline

1)

2).

Study Objectife

"Study objective is to plan national telecom-

munications nétwork of Sri Lanka as it should

be in the year 2000. Telecommunications net-

work budht ag an important infrastructure to
uphold national economy performance and social
activities predicted for that year. For this
purpose, investigation is made for the condi-
tion of existing facilities and for facilities
expansion_projects now in progress or under

contemplation.

For basic planning philosophy, consultation is
made with SLTD to have such philosophy mutually

agreed upon,
Study Qutline

A. Investigation of facilities status quo and

on-going and apprdved projects

Data were collected from plant records, as
well as project records. including as-build
drawings and implementation schedules, in
the possession of SLTD. Areas where net-
work development behaviors present typical
examples were selected and field surveys

were carried out in those areas.
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Basic data forecast

Based on:thé result of discussion with SLTD
and related organiéations, demand forécdst
and traffic forecast for the whole country
were made.- Findings weré.ﬁéed for calcula~-
tion of the number of cirquits reqguired.
In-view of_thé impqrtanéé_bf numerical data
thus obtained as basic défa, confirmation
in writing was made with SLTD concerning

those numerical data.

Basic network plan

Basic network plan also holds importance as

basic data so that confirmation in writing

was made with SLTD. Network plan consists
of
i) Numbering plan
ii) = Charging plan
iii) Outgoing routing plan
iv) Signalling systen
v} Transmission plan

vi) Digital network synchronization plan

3) * Study Team Composition and Study Itinerary

A,

' Study team composition

The main study team was composed as in
Table 1-1.

Study itinerary

The study team carried out field survey for
a period of 75 days from December 6, 1984,
through February 18, 1985, Field survey

itinerary is in Table 1-2.



Reéport Making Procedures

Master Plan Study was made, based on Scope of Work

agreed upon between the preliminary study team and SLTD.
Sﬁudy report was made by the following procedures:

At_the stage of interim repo}t;'basic.féquiremenfs for
project planning, such as demand forecast, traffic
forecast and fundamental network design, were determined
pursuant to approval by Sri Lanka authdrities.
Subsequently, after concrete network expansion planning,

cost estimate, benefit appraisal, overall evaluation,

and Phase T {1986 - 1990} Project planning, final report
was completed.' Final report approval by Sri Lanka

authorities is ready granted.

Minutes concerning Scope of Work for study is attached

hereto as references,

- 33 ~



W@wg.mﬁou.mﬂﬂuaﬁmaoo SUOTITOTUAUMIOD
—aT7aL uoddIN 8yl ‘Isquew FJels T=ro=dg

OLOWOSLYW OTYDITH

NIOMIABN TEITHTIQ

@uq ‘roD mqﬂuﬂwmnou
mQOﬁumoHdwﬁEoomHmH uoddiN oYL ‘UOTISTATJ

uotzeasdp [puOTIRUILIUI ‘IoOUTHUF IOTUSS -

YOUNINS TSUNAY

IapeaT Asaxng

hunmmw GOﬂumummoou.ﬂ@ﬁOﬂ#MﬂumumH,GMQMb

- fzusmwiaede( uoTieIsdoo) juswdoi@asQg TBTDOS | WIASIOL oxwiniy I01BUTIPIOOD
Aousby
GOAMMHmmOOU HMQOH#mQHmyEH QMQMb ‘qusuryardsg _
RSLYWILYE TIOUTKH JIOJBUTPICOD

woT3eIadoo) FuswdoTsas( TRINOS  ‘IOTIIOUNC)

Aousby qoaumummoou aMGOHumnHmucq
dmmmm pmﬂﬂmﬂowmm QOMumummooo TRUOCTIRUISIUT

ONIYMVW nWesQ

3STTeTRads

) mﬁOHHMUHﬂﬁgﬁOUmHmE ﬁﬁ.m gslscg FO

MHMWAQHE hﬁmmuﬁm ADTT0d UOTIEDTUNUMICD ‘U0T31098

uotyezadoo) TPUOTIRUIASIULI ‘I03RHTISBAUTL

THSOMNZIN CTHY

IapesT weal

.pmmﬁMOHmﬁm Io @o®ld

sweN

ymmﬁﬂmﬂmmm\QOﬁuﬂmom

{z/1) wesg Apn3S UTRH FO IdQUWIN

T-1 ®Td®RL

34



hmumuu pmmﬁmoﬂm>mm ﬂMﬁOHumﬂHmynH hum..mﬁocoom

VHYATYOL NS3TWeSEH

UOTIENTRAT OTWOUODT

033Tg YENIN OMTURDRL oTRey
eI
f-03 BUT3yTnSUCD mﬁOHumuaGSEEoumﬂma uoddTN oYL
fuoTsTATg burrssutbuyg uoTzEOTUNMUOD ‘IssuThuz IWNYMI BITHY buTyoiyTMAg
03371Td

YAIHSOE nxo3esg

UOTSSTUSURIL

*p3g ‘0D buTaTnsuo)d
mQOHJmoﬂﬂmEEoomMmH uocddiN 94 ‘UCTSTIATJ
uoT3easd) TRUOTIRUISIUI I99UTDHUF IOTUSS

Wail TYREIRI

HTOMIBN BTED

*pa3I ‘0D mﬁayﬂﬂwﬁou SUOTIBO TUNWMOD
~2ToL uoddTN syl ‘Isquwsw JFIeis Trioedg

TIONYLIN nseiAngon -

Kbotouyusay MaN

.uﬂm&hoamﬁm Jo =|seld

SweN

JUSUULISSY/UOTITSO4

(z/z) wesl Apn3g UTeH IO

ToqueW  [-T oTqeL

35



dnexs [eoTUUS3L SR 2wWeg

Apuey 30 A24Ins pIeTd

i

dnozs TeoTUUSEL $B SWESg

OQEOTOD 3B SATITE {BATIRY SARST

{3spoRI0I PpuUBWRD)
dLIs Y3aTs SUOTIBITUSUOD

ﬁwwp.h@ﬂpm m@ﬁwnﬁ mﬂOﬂumpHﬂwnou
ﬁ a . u L1}

( ~ . ) Apnas pue sTsATeur wieqg

{15L08I0I PULWSD) UCTIOSTICD ©Ieg

3z0dsx uotTideour - 30 WOﬂumnMmem
{TIS ©3 ITSTA LS8qIned

B Asgeoquy ssayuedep
pUR YOIL O3 S3ITSTA ASS3IANCD

¥OIL PUP QLTS YITH SUOTZEITOSUCD
A3To oquoTos FO ADaIns oTIRWSUDS

wesy Apnas epPTSUT  SUOTIRITRSUCD

¥DIL PUB QLTS UITH SUOTHRITRSUCY

OUUICTOD 3T SBATIIR {BITIBN SoARST |

(uomw) £t

(ung) o1

(3e8) 3T
(Tx3) ¥T

(ML) €7

{peM) TT

(ena) 1T

{UowW) 01
(ung) ¢

(325) 8

aa L

ADuz) 9 moRg .
.uwmmﬁ”

SI03BUTPIOO) ‘IepeaT Weel

1S TUOUCOE

dnoxs TeoTuy2srn

sneq

(L/T) Axeasutir AsAang pISTd . zZ-1 OTARL

36



i (Fxa) sz
" (nun) Lz
i (PsM) 9z
" {en1) sz
(1s€02101 2TIIRIL)
STSATRUBR pu® UCTILSTTOC BIRd (uol) vz
weal Apnis spPrsSuTt
SUOTIRITNSUCD {3USWIAOSSE BIRQ (ung) ¢z
{(3Seo9I03 2TIFRI)
butyew xodex pur ©33TQg (3eg) zZ
(3Se03I0T puUBURP)
Sutyew jxodsa pue ©33TQ | (TII) IT
TITIBN 2B SaTide {yoxbueg =aeoT N {(nuL) oz
xmxmﬁmm
' 3B BATIIE {OCWOTOD BABST " {(p=M) 6T
(3520910F pPUBWOD)
dnoxo TEOTUYDRL S® SURS STSATR2UR pPUE UOTIDSTTOS ®leRQ (ang) |1 "23g
SICABUTPAOC) ‘IopeaT wes] IsTWOoUCOY dnoasn- TesTuuoel: 33eq
AaeaoutT3lI AsAaing pPISTd Z-1 SI9Rl

37



dnoxs- TeoTuy2s] S sweg

oquIOTOD 3®
SOATIXR {BITIBN $DARST

- {3seo’x0Z
5IIIRAY F3SeooXOg purusp)
qI1S YFTM SUOTIRLTNSUOD

uEsy ApNasS SPISUT  SUCTIE3TNSUQ)

(uetd Teiuswepuny)
sTsATRUR pue USTIISSTTIOS e3ed

es3 Apnas SpIsUT | SUCTIRIINSUOD

wess Apnas opTSUT

SUOTARITNSUOD. {JUDMIIOSSE BRRg

(ase09i03 0TIFEII)
STSATeUR puU® UCTIOS[TO0 eiRg

(¥ow) ¢

(ans) .9

(1es) g

(F2d) ¥ -

(uz) €

™

(pom)

(eng) T “uep
_ 15861

nmozv,ﬂm

(ums) og

(3es) 6z --93a |.

 ZOTRUTRIONS IopesT ued]

ASTWOUOOT

- dnoas TeOTUUDRE

| ooeaea

(L/€) Axexsuril Reaang preTd -1 9I9el

38



UOTHORTTIOD BIBG.

Butyew 3axodsa

fgTSATRUR ‘UOTALSTTIOD ®BlRJ (128} &1
. ) ﬁumﬂﬂa M.OQ&OHOUV
dnoxs TeoTUUR®] S© 2Ueg Asaans protd (Txd) 8T
} ) (nun) L1
i " (paM) 9T
{uetd TeRilusw=EpUnRI)
UOTIDSTTOD BIRQg STSATeue pPuUB UOTAOSITOP eIRQ (enz) ST
0 u | (Uow)y ¥v1
“ JuswIxOsSE vRRQ |  (UNS) €1
dnoxs TesTuyoal Se awes Emmu,mwﬁpm_m@ﬂwﬁﬂ maowumpHquou (2e3) 71
" " (Txd) TT
i u gnﬂﬁv 01
M a (paM) 6
. ﬁWMMm Hmunmswwmmmu
UOTIOBTIO0 BIR( .mﬂmmﬁmmm.ﬁum ﬂOﬂuumﬂﬁou e3eq ﬁmnau m Turp
wuouMﬂﬂﬁuoou:wwmvmmwmﬁmma 318TWoUosy

dnoxs TrOoTULD®T

lal-Tg]

(L/¥) Aaeasut3ii A9Aing PreTd g-T SIJEL

39



(OqUIOTOD ~. BIRIBH — OQUIOTOD)..

u &34I05 PISTE | (UOW) 8T
. . . . _ SUSULIOSSE B3R | .. L
dnezs TesTUURS] ST emwRs _E@mu wvsum SPTSUT mnOHumpﬂﬂmqou (ung) Lz
Avuwnonm IRIU) -
u mammnﬂmmm pue UOT3IDRTIOD B3Bd (3eg) 9t
(3oaloxd axau) .
“ sTSATeuR pue UOTIOSTTOO ®3ed | (Tai) SZ
(OqUOTOD ~ BATTIZ-BIARMIYN)
“ hwbu.pm @Hmﬁ.m ,ﬂﬂﬁ.ﬁ_v A
(efiTg-2IeMnN - mvnmmu - .
“ - Aoaxns PTATE | (PSM) €2
(Apuey - oquOTeD) o
UOTIORTIOD elRQ \nmPHﬂm mu.ﬁo.nu.,. (gny) zz
ﬁqmﬁm Hmuﬂwﬁqusmv¢ .
“ STsATeur pue UOTIOSTTOD Byed. | (UOW) TT-
dnoin TEOTUYDD] ST SwESs wes3 Apnas mvﬂwzﬂ.mqoﬁpmuwﬂmnoo;:xAQﬂmw om.nnmw
.mHOPMGWﬁMOOU * TopeaT treeg " gsTUWOUODY dnoxn TeoTUUSaL - IR

(L/6) AxexouTii A9axng

pToTd Z-T1 219e%

40



mﬂonudeUﬂwnome mmhmﬁuw_

USTIo8TTOD Bleg

dnoxs TeOTUYDSI S SUeRS

UCTIDDTTOD BIRg

butsew 3z0dex SsaxHOX

sTsATeue puE UOTIOSTTOO BIB]

...z....nwvmﬂmhmquGav

pmmeuwowmm gleg

ﬁuomnonm uxmqv

m.huumnoum uxwav

‘...UHMHMHp ~gmﬁm Hmquﬁqunwv
: QLIS npas mnoapmpﬂzmrou

mammﬂmgm @am ﬁoauomﬂﬁou 232Q

- “(308(0zd 3xau)

. sTskTeue pue UOT309TTOD ®IRQ

. . . wﬂvumﬂnuw Axsuy
E mﬂmMHMﬂm.GQm.GOﬂpUUﬁHou eIeq
.mﬁmhﬁﬁcm‘Uﬂm,coauowaﬂoo mumat

HmamhﬂMQm PR QOﬁuodeoo mumm
Eﬂmp_wwsum.m@ﬂmﬂﬂ_mQOHyMﬁHsmnou_

Au.m.mum.HOu“ .

ﬁuomnonm axeu)

(nuz) L
1oy o
(enL) g

(UOH)

anqﬂmv m.
(3E8) w

(T2d) T " -92d.

(aul) T

| oo oc

(e0I) 6z “uep

$I03°UTPIOOD ‘ISpPEd] Weay

3STWOUCDY

mmomU_HmoﬂunouB

upwm

(L/9) Kxeasurar hubusw

PToTd Z-T TARE

41



{eTSUCPUL 03 ZIPRIT WRSL)

e3eq

. " e3TXBN 3 SSATIAY | (UOK) 8T
| OCUOTOD S@aRel )
“ " {uedep oF winiasx 107 suoTieaedeag (ung} LT
" u BuTsoTo 807330 | (38S) 9T
ﬁmuﬂquﬂmmm.
TEAITUYDDL UQ dDUBABIUCD sS2ad o
“ u peacsuods Assequy sssuvder) (Txd) ST -
(woTaeaussazd sxodss sssxboad)
a u arIg U=Ts SUOTIABITNSUCD (L) 7T
dnoxs TeoIUYoDl ST Sues “ UBULTOSSR BIRQ ﬁvmsv £1
Assequy sssuedep
dnoxs TesIuyosl Se sueg N pue ¥DI[ O3 S3TSTa £S93aANCD {(sngy zZT
joqWOTOD 3e SATITR {B3TIRY SATST " QLIS UATA SUOTIRITOSUCD | (UOW) TT
u u mgwu_ . OH
= " {3es) &
dnols TeRTUYDDI ST owes butyew unommu ss23b014 .hmnhv w.;»ﬂmm
SAOTBUTPICOD ‘Idpedl wesy, 3STWOUCDH dnoagy aﬁoaﬁﬁomauﬁ

(L/1) Kzexsutal KerIng pToTd z-1 STAeL

42



	Cover
	Title Page
	CONTENTS
	SUMMARY AND CONCLUSIONS
	CHAPTER 1 INTRODUCTION
	1. BACKGROUND AND OBJECTIVE
	1.1 Background of Study
	1.2 Dispatch of Preliminary Study Team
	1.3 Main Study Team Activities
	1.4 Report Making Procedures



