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PREFACE

In response to a request from the Government of Mongolia, the Government of Japan decided to
conduct the Master Plan Study on Improvement and Rehabilitation of Road Network in

Ulaanbaatar in Mongolia and entrusted to study to the Japan International Cooperation Agency
(JICA).

JICA selected and dispatched a study team headed by Mr. Koki Kaneda of Pacific Consultants
International and consisting of PCI and Yachiyo Engineering Co., Ltd. to Mongolia, between
January 1998 and March 1999. '

The team held discussions with the officials concemed of the Government of Mongolia and
conducted field surveys in the study area. Upon returning to Japan, the team conducted further

studies and completed this final report.

I hope that this report wili_'comribute to the realization of recommended projects and to the

enhancement of friendly relationship between our two countries.

I wish to express my sincere apprcciation to the officials concemed of the Government of

Mongoliz for their close cooperation extended to the study team.

March 1999

_.(( Cey /[&
Kimio Fujita

President
Japan International Cooperation Agency




March 1999
Mr, Kimio Fujita
President
Japan International Cooperation Agency
Tokyo, Japan

Letter of Transmittal
Dear Sir:

We are pleased to submit herewith the Final Study Report of the Master Plan Study on Improvement
and Rehabilitation of Road Network in Ulzanbaatar in Mongolia,  The study was conducted by the team
of Pacific Consultants International and Yachiyo Engineering Consultant Ce., ITD during the months
from January 1998 to March 1999 under the contract with Japan International Cooperation Agency.

Generally, the road network plan should be prepared based on the City Master Plan.  The previous
Ulaanbaatar city master plan is under review by the city goverrimeht and the revised plan is expected to
be finalized after the completion of this road master plan study. The Mongolian side and the study team
formulated the socio-economic frameworks for the target year of 2020. ‘The road developrﬁent master
plan for 2020 was determined in those frameworks. Then, feasibility studies were conducted for

projects selected from the master plan, and prioritized projects with their technical and economic viability
were proposed. S C

in view of the necessity of the road network development, we recommend that the Government of
Mongolia will impiement the selected projects at the earliest opportunity.

We wish to express our sincere gratitude to your Agency, Ministry of Foreign Affairs, Ministry of
Construction, and Ministry of Transport of Japan. We also wish to express our deep gratitude to the
officials concerned of Ministry of Infrastructure Development of Mongolia, the Road Department and
Ulaanbaa:ar'City of Mongolia as well as to the Embassy of Japan and JICA Office in Mongolia for close
cooperation and assistance extended fo the study team. ’

Very truly yours,

| ﬁ_\%mm@t '@%‘Qf

Koki Kaneda

Team Leader

Master Plan Study on Improvement and Rehabilitation
of Road Network in Ulaanbaatar in Mongolia
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PROJECT SUMMARY

Name of Study

The master plan study on Improvement and Rechabilitation of Road Network in

: Ulaanbaatar in Mongolia
Counterparts Road Department and Ulaanbaatar City Government
Agency :
Objectives Determine a road development mastey plan for 2020
and feasibility study of high priority projects
Greater Ulaanbaatar area for the master plan

Study ar_'éa

and urban streets for the feasibility study

Traffic in 1998

The maximum volume was 35,000 vehicles per day on the central section of Peace

Avenue
Traffic in 2020 The maximum volume will be 65,000 vehicles per day at the same section. Traffic
~ - | congestion will be found in the west and south parts of the city. '
Public transport | Passengers on service of bus & trolley will increase 1.54 times (1.97% per annum) in

2020.  An amount of US$23 million was estimated for years by 2005 for vehicle
replacement. ' ' ) ' - '
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[Projects under the feasibility study] (Cost in 1998 Prices)

Route Construction Fin. cosl B/Cratio FIRR NPV

Central 2 Years, 5.6 miltion 1.54 147% 2.1 million

North 4 35.3 _ 0.7t 64% 6.7

South 6 467 1.10 113% 2.9

Ring 3 18.4 1.03 10.5 % 0.4
[PRIORITY PROJECTS|

Priority prOJccts were selected by taking into conqtderaﬂon of various factors including fmanmal constraints
in the country, changes in fand use along the route, opening of the new central market. '

Priority projects Fin. Cost in 1998 prices

1.The western part of Central Route in railway crossmg and 5.6 million
adjacent roads toward the north

2.The widening of the Teeverchid Rd. for 8:4km in South Route 17.0 .
3.A ﬂy-over construction at East Cross Intersection of Ring Road 2.4
- Total” . . S US$ 25.0 million
e lReco'mmendationﬁ

Technical matters
Increase revenues by ra:smg taxes on fuels and vehicle registration by stage
' DeveIop a routine maintenance system of roads in Ulaanbaatar
Strengthen of quality control and superwsmg system in works on roads
Restructure in road adm;mstratlon of Ulaanbaatar
Improve contractors in technical performance and assets and equlpment
" Develop the road mventory f:lmg system wnh its penodlc reviewing
 Restructure public corporation of bus and lrollcy, including staged increases of user fares

R = S N N R

A request for ADB, World Bank or JICA ‘in flnan(:lal aid for having advisors in Transport

' Coordmatlon Department of lhe cny govemmem :

' Political matters | '

1. Develop a master plan of roads in long term, mamtam nghl of ways for the future and sel up lcgal
. background in land cu,quxsmon o _

2. 'Uulszallon of empty’ ‘Tlands for lemporary water’ ponds subject for cxempuon from land taxes with

Iegrslauve suppons _ .
3. The govemmcm of Mongolla should clarlfy procedures o determlne Lhe pnonly of pm}ects in road
network improvemem in Ulaanbaatar among other feaSIb]e prolects claimed by respective agencies.






OUTLINE OF THE STUDY

Name of Study | : The Master Plan Study on Improvement and Rehabilitation of Road Network in
: 1 Ulaanbaatar in Mongolia

Study Period | : January 1998 — March 1999

Counferpart : Road Department in Ministry of Infrastructure Development and City Government of
Agency Ulaanbaatar

The Grcater Ulaanbaatar (GUB) comprises of Ulaanbaamr City and 6 salcllllc towns extending the
territory  for 4,700 sq. km with a population of 630,000 (1998). Most part of the territory is occupied
by mountains and hills with the elevation of 1,300 - 2,000 m above sea level, The territory of
~ urbanized Ulaanbaatar (UUB) is stretching for 30km in cast to west in  the area of 150 sg. ki (about
3% of that of GUB) with 540,000 inhabitants (about 86% of that of GUB). Transport in UUB
depends mainly, on vehicles.
-
' Since 1993, the vehicles registered have increased at an annual growth rate of 7%.  After the collapse
of the USSR in 1989, the country's economy is facing difficultics and the mainienance of roads was
not carried out properly during the last 10 years. The objectives of the Study arc (o establish a
longétefﬁ] road development plan for year 2020, and to conduct a feasibility study (F/S) for high
: priority projects in order to implement the most appropriate long term road network plan.
The study area covered GUB mc]udmg saiellite towns of Nalaikh, Gachuurt, Ulziit, Riocombinat,
Poultry Farm and Jargalant. However, toads in Urbanized Ulaanbaatar were taken in the master plan
: study‘and feasibility study. '
|4.1 Basic ApproacH : _
- Using the existing road master plan, a super long term road development plan (R1) was first determined.

Examining the R1, six alternative master plans (R2-R7) were prdduced and evaluated, resulting in the
selection of the plan (R7) for 2020. Feasibility study was carried out for project components of R7. As
the amount was too heavy for the realization by Mongolian government. priority projects were selected
from FS pro;ects and recommended for earlier implementation. '
. l. 2 Process to the Determination of the Long Term Master Plan| -
_' (1) Road Inventory Surveys : .
' Roads in U!aanbaatar were c]assn’]ed as rlght ~ National Road 76.5

Regional Road 780

~ City Road © 168.8
Others = ' 949
Total 418.2

Inycn{{)ry Survéys were conducted for roads of 227 km, bridges of 32 and intersections of 10. They
were grouped in four categories hy'. referring to HDM methods.  Of roads 227 km in total surveyed,

© 20 km were recorded as in "bad condition’. ' Delcri(')ration of roads were acceleraling' during the
months of the s(udy ' _
Most bridges were conslrucled by RCT type, while only 3 hr:dgcs were madc of PC type. Of those,
4 bndges were found in bad condmons



(2) Traffic Surveys
Traffic surveys of 8 types were conducted in May — June 1998, The largest lrafﬁu volume was counted

on a section of Peace Avenuc at 35,000 vehicles per day,

| ] 1.004vcR
Ko tmm « 16000¢pcy) '

Traffic Flow for Year 1998
(3) Traffic Forecast | |
" The study area was delincated into 52 zones and traffic forecasts were conducted. The traffic flow in
1998 showed no congeslions While roads in 1999 assuming the opening of the new central market
showed increases in traffic on Teeverchid Road and other adjacent roads, but heavy congestion was not
forecast. The forecast in 2020 showed a volumc of 65,000 on the central section of Peace Avenue and

traftic congestion was found on roads in the west and south part of Uiaanbaatar

N

’ x> VCR<1 9
_ ’ . - _ 1.00<veR 7
; % . ) L sesler fmn-!.zwm) )
i ' :

=~ Traffic Flow for Year 2020 (Without Project)

-2



(4) Public Traﬁsporl in Future

At present, passengers on the public transport service occupy 80 % of the total person trips.  The public
transpori users in 2020 were forecast to increase by 1.54 times than 1998, which means the annual
average rate of increase at 1,97 % during those years, In order Lo sustain the service, two vehicle
replacement plans were proposed and EIRR was calculated.  The plan which incorporated in a gradual
phase out of trolleys showed a higher return of 34% with an estimated cost of $104.6 million in 1998
priccs. When the first stage up to 2005 of this plan is taken up, renewal of 150 buses, 53 trolleys and
_rehabilitate power lines on roads of 18km is necessary with a total cost of US$23.3 million.

(.S)IDesign Standards
- Mongolia adopted the standards originaled from the Russians in the past. 1t was agreed to use some
from AASHTO and the Japanese ones. The maximum design speed on roads in the urban arca was
dctt_ﬁrmincd él 60krﬁ, lane numbers were sct at 2, 4and 6 with the traffic volume of 9,000, 37,000 and
56,000 respectively. '

(6) Cost Estimate of Alternative Long Term Plans _
Alternative long term road plans (R2-R7) were formulalcd with different plans of new construction and
1mprovcmcnt for ycars up to 2020. _Financial cost (mllhon USS) was estimated for gach plan.

- Outline e : Financial cost
R2  Principal road network plan for long term pericd. 246
All main roads are expanded to be 4 lanes -
- R3  Reduced the northern route to 2 lanes. . New road at the south 228
- side of TV stations. Irhprovement of Rd No 88 for 0.4 km :

R4 - Reduce the southern route at 2 lanes, . 230
“R5  Reduce the Naadamchidiin road at 2 Janes : 231
R6 - Reduce the Naadamchidiin road at 2 lanes. Northern route will 238

" connect from west Naran to Ardayush by 4 lanes. Expand
Teeverchid street to Peace avenue at the west end.  The roads of
South of PS4 and PS? are 2 lanes
R7  Modificationof R6 =~ 226
Khasbaatar road shall be 2 lanes

)] Economlc Evaluation and Others
: ECOHOIT]IC evaluation was conducted for 6 alternative plans in terms of forecast traffic in 2020 and the
_avcrage ‘annualized cost. _Evalualion in other aspccl_s including the relocation problem of habitants in

the corridor was also conducted.

Evaluations of Alternative Plans (R2 - R7)  (Unit million US §)

Fulure - Total “Annualized Annual Economic Benefit General Assessment

Road - Economic Economic =~ VOC Time Total  Economic B/C Environ &

Network .~ Cost ‘ Cost Savings Savings  Savings Cost ratio - Relocation
R2 T 236.1 217 333 3.1 364 D, largest D, [3i1 D, least
R3 2i8.9 . 257 - 328 31 339 B, normal B, i.396 B, normal
R4 2204 259 3.2 30 . 363 B, normal B, 1402 A, beter
RS - 2218 26, 31.8 30 348 C, lager D, 1336 C, less
R6 2280 - . 268 137 32 C 368 © D, largest C, 1.374 C, less
R7 : 2168 - - 255 331 34 362 . A, least A, 1423 B, normal

Notes: Rank, A; Good, B; Fair, C; Poor, D; Bad (Cosls and Benefits are in US$'000)
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(8) Funding Sources for Road Development _
In 1997, revenue Qf.thc Mongolian budget was US$267 million and her expenditure was US$366
million. From that, US$ 5 million were allocaled as the road budget and 10% of which US$ 0.5
“million were rccclved by UB cny Th(. amounts are Loo shorl Lo cover maintenance activities.

Budgcts for lhe country and roads are csumalcd for years in future under some assumptions and it is
thought there will be surplus’ over the cxpendulura with which the country can pay back new ioans for
roads annually '

- 4.3 Feasnb:hty Study for the Selected Plan R7
Fcas;blhly study was conducted for the componenls of the long term plan R7, in which basic approach
was to utilize mostly the existing road facilities. Improvement and rehabilitation were considered,
. while new construction was included in minimum necessity.
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(1) Preliminary design

Improvement and Widening of roads were designed by using the criteria agreed with Mongolian side,

‘and quantitics were calculated.  Existing bridges subject

for widening would remain after repair works,

while a ncw 2 lane bridge was designed to be constructed in parallel.  Drainage system ist the city was
found decreasing the capacity because of negligence of maintenance and cleaning. Open side drains

were designed at places necessary, particularly on roads in newly developing arcas.
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. Cross Section for Improvement and Widening

2) Machinés and. Equipfnent

Most of machine and equipment.supp.lied in previous aid projects from Japan, could be utilized for

implementation of projects under this study, however equipment  for concrete work and cranes arc

. necessary.

(3) Construction Period -

' Cohstruction Schedule for All Prbjects

© Cost  Ratio  I* ond 3 gh - sh T gh g gth
- (MUS$H) ) - Year - Year ~ Year Year Year Year Year Year
Central Route 5.6 5.3% QL% 35.0% 55.0% ’
. - . 05% 19% 29% . - o o
North Route 353 333% . 0% 10.0% 300% 300% 20.0%
. B o 33%  33% 10.0% 100% 6.%
~ South Route - 467 M1% - sl 10.0% 20.0% 200% 20.0% 15.0% 10.0%
' E T N 22%  a.4% B8% B8.8% B.8% 66% 4.4%
Ring Road 184 174% D bB% 5.0%  35.0% 50.0%
- ' T C17% 09% 6.1% 8.7% _
Total "106.] 100.0%. 05% 4.1% 91% 13.0% 18.2% 27.5% 16.6% 11.1%
———=  Design - construction

Notes .



(4) Cost Estimation for F/S Projects
Summary of Cost of F/S Projects  (Unit: million US$)

Total Length Local Foreign _
F/S Project (km) Currency Currency  Total Cost
Poriion Porlion
I Central Route - 2543 1.3 4.3 : 5.6
2 Northern Route 26.26 6.7 28.6 353
3 Southern Route 28.76 9.1 376 46,7
4  Middle Ring Route 16.48 33 15.1 18.4
(Sub-Total for Al Routes) 96,93 20.1 84.6 104.7
5  Repair of Ajilchin Street 2 - 110 1 -4 6
6 Intersection Improvement {10places) A 43 4.4
7 New Drainage Facilities 1.10 19 2.8 4.6
8 .Construction and {2places) 4 -3 7
rehabilitation of bus stops : :
9  Environmental Protection o .l 1.2 1.2
{Sub-Total}) - : - 25 . 9.0 - 11.5

Taial : ' 22.6 93.6 116.2

(5} Economic Evaluation of FIS Projects

It can be seen from this table that all the routes (except Vlhe Northern Route) are economical]y feasible.

The economic performance of Central Route is highest followed by the Southern Route.
Summarized Results of Economic Evaluatlon

Route Economic Cost (in MUS$) B/C ~ IRR NPV

Central Route - 49 154 147% 2.1 -
 Northern Route 316 071 6.4% -6.7
Southern Route 416, LI0 113% 0 29
Middie Ring Route : 164 103 105% - 04

All Routes - 934 © 094 - 93% - 3.1

B/C : Benefit-Cost Ratio ;IRR : Internal Rate of Return ;
NPV : Net Present Value in million US$

(6) Environmental Impact Assessment

Mitigation of air pollution is necessary to enforce reducing exhaust gas from vehicles, to act traffic
demand management and to establish greenbelts along the road.” For reducing noisé and vibration
during the construction, noise cover for machines and low noise producmg equipment such -as vibrator
driver (instead of pile driver) should be used, where the addmonal cost was esumaled al US$43 000

{(7) Road Maintenance

Annual maintenance cost was estimated for different road groups as in the followihgs.

Priory Length of road Expected yearly maintenance cost

' S ' . (Assumed: $5/ m2-year:width 10m) -

1. The roads for public 158km . ' 1,580,000*5= US$7.9 million
bus routes ' - ' . '

2. Busyroads & - About 60km 600,000*5= US$3.0 million"

3. Political . important .  About 20km = - 200,000*5= US$1.5 million -~

~ roads S S CoL el :

4. Dislrict roads ' 95km : 950,000*5= US$4.7 million




(8) High Priority Projects
High priority projects were selected from the result of F/S for the components of the long term plan, R7,
at a cost of US$25 miilion in 1998 prices.

It will contribuic to solve the

forecasted traffic congestion in

the Central route and to prevent
" accidents with railway.

Projects Cost/Term Reasons . Remarks

Improvement of uss The largest efficiency is ensured  The efficiency may become larger
irregular Cross section -0 by small cost. after the completion of  the

with railway at western million northern route in future.

part of Enkh Taivan and 3years
development of road for

the access 1o northern EIRR=14.7%

rotte.
Widening of Teeverchid US$  Firsy, this widening is effective  Recently the development of the
Road (Length:8.4km ) 1_7-‘0 for the solution of traffic land along the road is in good
million  congestion immediately due to progress and the acquisition of land
dyears - the opening of new central market is becoming difficult.
in 1999. '
Second, this project has a position _
as the part 1 of Southem route, FIRR=11.3%
which should be completed as the
alternative route of the congested
_ . central route in 2020, _ .
Fly-over on East cross Us$ This is a part of Middle Ring ~ Although the B/C of Middle Ring
intersection’ ' 2-?‘ . Read and the fiyover will Road reaches minimum
- million  congribute to the solution of requirement, the East Cross
3ycars traffic congestion due to the intersection is considered in urgent
opening of new central markel. need of improvement for reducing
' the future traffic congestion in city
center area. :
. . EIRR=10.5%
Total Cost US$ 25.0 million

(9) Public Transport System |
The followings are recommended to sustain the public transport system in future.
1. Re-organization between companies and within each company.
2. Raising of fare step by step.  Reduction of the scope of people applicable to free bus service.
~ Actions by conductors fo delete the nonqualified passengérs.

3. Introduction of new ticket system for allowing free transfer among' roulcs and others.
4 Sale of the existing and new bus routes to private sectors shoutd be considered.
5. Govemment and city office should take measures to increase the efficiency of bus operation. (e.g.

bus exclusive lanc, improvement of bus stop, elc.)



(10} Recommendations
1) Technical Malters

Bl o o

o =N

Increase revenues by raising taxes on fuels and vehicle rcglstralton hy stage

Develop a routine maintenance system of roads in Utaanbaatar

Strcnglhcn of quality control and supervising system in works on roads

“Restructure in road adminis‘tration of Ulaanbaatar _

Improve conlraciors in technical pcrrormancc and assels and equipment

Develop the road inventory filing system with its periodic reviewing '

Restructure public corporation of bus and trofley, mcludmg staged mcreaqes' of user fares -

A rcquest for DAB, World Bank or JICA in financial ald for havmg advisors in Transport
Coordmalmn Departmeni of the city govcrnment

2) Political Matters :

I

2,

Develop a master plan of roads in long tcrm maintain nght of ways for the fu[ure and set up egai
background in land acqmsmon

Utitization of empty lands for temporary water ponds subject for cxcmpt:on from land taxes wsth _
Icg:s]atlvc supports, : : .
The government of Maongolia should clarlfy procedures to determine 1he priority of prOJects in road

network 1mprovemenl in Ulaanbaatar among other fca‘;:b]e projects claimed ' by respcchvc
agenctcs ' ' : '

-._10:'
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.Chapter 1 Introduction
1.1 Backgrbund of the project

(1) General

In response to the request of the Government of Mongolia, the Government of Japan decided to
conduct the Master Plan Study on Improvement and Rehabilitation of Road Network n
Ulaanbaatar (hereinafter referred to as “the Study”) in accordance with the relevant laws and

regulations in force in Japan.

Accordingly, Fapan Internationai Cooperation Agenéy (hereinafter referred to as “JICA”), the
official agency responsible for the implementation of the technical cooperation programs of the
Government of Japan, undertook the Study in close relation with the authorities concerned of the

Mongolia.

JICA organized the Study Team to conduct the Study. The Study Team carried out the study in
close coopérétion with the Mongolian authorities from January 1998 till March 1999.

This report comprises the results of the Study inchuding analysis and recommendations for the

road network and priority projects in Ulaanbaatar City.

(2) Glannbaatar

Ulaanbaatar, the éapital city of Mongolia has a territory of 4,700 sq. km and a population of
- 630,000 (1998). 1t is about one fourth of the whole popuiation of Mongolia. Most part of the

territory is occupied by mountains and hills with the elevation of 1,300 - 2,000 m above sea level.

Greater Ulaanbaatar (GUB) comprises of Ulaanbaatar City and 6 sateilite towns of Nalaikh,
Gaﬁhuurt, Ulziit, Bioco.mbinat, Poultry Farm and Jargalant. The tomitory of urbanized
Ulaanbaatar (UUB) is just 150 sq. km (about 3% of that of GUB) with 540,000 inhabitants
(about 86% of that of GUB). The ci& has a Jong but narrow shape stretching for 30 km from the
cast to the west witha width of 5 km. The Tuul river flows along the foot of Bogdo mountain on

. the southern part of the city. Mountain slopes with aimost no vegetation dominate the northern
side of_' the city. |

Transport in UUB depends, mainly, on vehicles. The railway is used only for inter-city services.
Since 1993, the traffic volume has increased at an annual growth rate of 7%. The share of the
phblic transport such as bus and trolley-bus is about 80% of the total passenger demand in UUB.

81-1-



However, the development of road network, as the social infrastructure, is lagging behind the
increase of the number of vehicles and traffic. After the collapse of the USSR in 1989, the
country's economy is facing difficulties and the maintenance of roads was not carried out
properly during the last 10 years, There are many damaged places that could have been
remedied at an earlier stage with fewer expenses, but they were left unremedied. As aresult, a

number of such places require more expenses than earlier.

1.2 Objectives of the Study
The objectives of the Study are
i} fo establish a long-term road development plan for year 2020;

- 2) to conduct a feasibility study (F/8) for high priority projects in order to implement the most

appropriate long term road network plan,

3) to pursue technical transfer of study procedures to counterparts.

13 Study Area

The Smdy area, besides the city's urban area, includes the areas of the six satellite towns, namely,
Nalaikh, Gachuurt, Ulziit, Biocombinat, Poultry Farm and Jargalant as shown in Figure 1.3.1
and Figure 1.3.2.

S1-2
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Chapter 2 ROAD ADMINISTRATION

Road Administration in Mongolia

Roads in Mongolia are administratively classified into the following four categories by the

road law enacted in 1998:

- International roads are those connecting foreign countries under international agreements,

- National roads are those connecting the capital city with prefectural capitals (aimag
centers), and prefecture capitals with other local towns and border.

- Local roads are those connecting districts, towns and villages within a prefecture (aimag).

- Industrial roads are roads inside areas owed by enterprise and organizations.

The Road and Transport Department of Minisiry of Infrastructure Development is in charge of

formulation of the road development policy in Mongolia as shown in Fig.2.1.1. The staff

consists of 8 persons including the minister, a member of the Cabinet.

The Road Department is a government implementing agency responsible for planning and
construction of interpational and national roads, their maintenance and management as well as

drafting out of development policy.

The staff’ consists of 60 persons inciﬁding 32 engineers (as of January, 1998).  The
organization charts of the Ministry of Infrastructure Development and Road Depanmént
(Govemment Agency) are shown in Fig. 2.1.2 and 2.1.3. (As of December, 98)

Road Depanmcnt UB City Office Aimag administrations
Adjustment
Adjustment .
: ‘_/Mdj/usnnenl —
Ministrv of Finances * Ministry of Infrastructure Development

1
E
r

Government
-
i
g
B
y

Parliament

Figure 2.1.1 Formation of Road Planning
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MINISTRY OF INFRASTRUCTURE DEVELOPMENT

: | Minister - }

¥

; I =S
| State Secretary of MID ]

.._|

| Iinergy Department

T'uel Department

. ”—| Communications

1‘
l .

-”1 Road and Tr;npon |

Constriotion and Bu.ildi.ng Mal(-r.inhi .
Industry Departmcmr

_.{ .

Uirban Dé\.'elwme.nl;llou;ing .a.nd .[’ul;!ic
Services Department

—_

[ Tourism Depaftmeht
. Economics and(roqze‘ Pration
_ Depnrtr_nmt.
_ : “"! Administration Diviasion

o

i Regulatory Agency

implemonting Agencios l

State Control Agency for

-

the Infrastructure — | Coal Agency ]
—] Energy Agency |

= Transport Agency |

—1 " Railways Agency |

|

] Civil Aviation Agency
Posts and Telecommunications
Agency
_l Construction and Architecture
___Agency
1 Public Utilities Agency |
_' State Greodesy and Mapping I

Apency

—[ National Tourism Center l

Figure2.1.2 Organization Chart of the Ministry of Infrastructure De&elop’ment

tor

Deput}"
Production & Technical matters

" Deputy Director
Economic & Financial matiers

: 1 T R
DRI R : I T ORI RN UEE RIS PR PR A O ONE:  DUL T PUITICE NG i SRR
Planning & Research Construction - Maiunlenance Division | | Adminisirative | Ecenomic & Financial
Division Management & : Division Coordination Division
I - { Supervigion Division - i ' i
Subsidiary Reprosentative’s Office | Subsidiary Representative’s Office Test & investigation
in Khovd province e in Darkhan Uul province - Laboratory
v . ; v v
16 State Companies 16 Companies with 2 Joint-venture 8 Private Companies
participation of state assets .

.Figure 2.1.3 Organizaticn Chart of the Road Depar!rnent (Governmént Agenéy) '
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2.2 Road Administration in Ulaanbaatar

The Ulaanbaatar City Government conducts construction and maintenance of roads in
Urbanized Ulaanbaatar city, Nalaikh and Baganuur, The Road Department which is in charge
of the road fund extended some part of fund to Ulaanbaatar city roads until cstablishment ol the
road law in 1998. - The Road Department is still giving technical advises via persons
specialized in road ficld.

Therefore, some in the Road Department were nominated aé the counter-part staff to this study.
The Ulaanbaatar City Goveriment consists of (wo organizations excepl the city assembly, one
is responsible for the determination of policies under a Vice Mayor and the other for itheir
execution under a General Manager (refer to Fig. 2.2.1). Incidentally, just onc person is in

charge of road construction and maintenance works (*) in the city’s execution organization.

Ulaanbaatar City Mayor of the Capital City and Governor
Assembly - of Ulaanbaatar _

i
Presidium

[ : ]
Ciiy Assembly

[ Vice Mayor J ' [ General Manager J——
operating service |

( Head of Mayor's Office and Head of
LAdminislrativc Management Department

l

Mayor's Office
Public Administration and Stategical Policy and Finance Secial Policy { Forcign Relations
Management Department Plunning Department Department | Department Department

Professional Supervision Division ¥

_ | City Municipality 1
—{14 Scctions : ) : |
. : : ) Town-Building and Engincering
_{ o Unl® Radi ] Facilily Division
EUlaanbaatar T J City Development Division
Production and Service Division
—'[Ulaanbaalar newspaper }

-"—-[Ulaanbaatnr City Archives Construction Investient Division

L 13 Companics %—

Figure 2.2.1 Organization Chart of Ulaanbaatar City
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Current Condit_ion of Ulaénbaatar City a'n_d Formulation of Road

._Network Plan



3.1

Chapter 3 General Condition of the Study Arca

General Condition of Ulaanbaatar City

Ulaanbaatar is located in Tuy aimag (central prefecture) and is composed of 9 administrative

duuregs* (districts) of which two duuregs are remote for more than 100 km {from the city center.

Utrbanized Ulaanbaatar (UUB) 1s nestled in the valtey of Tuul river, which flows from the east to
the west. Apartment housing and commercial areas are expanding from the northem side of the

river bank io the rolling hills in the north.

Urbanization had expanded to the east and the north during the 1950s and 1960s, followed by
raptd development to the west in the 1970s and 1980s.  The most part of the Jand in the southern
side of the Rmlways was used for industrial zones. A land use plan was formulated in 1987, but
their implementation was not realized because of the change in economuc system in the early part
of the 1990s. At present the City has been studying a new master plan which will be finalized in
July or August of 1999,

It has a population of 540,000 as of 1998. State institutions, apariment blocks and business
facilities are located on a 20 km - long and 2 km - wide strip of land on the northern bank of Tuul
river. There are multi-story apartment houses buill after the 1950s, but because of their
shortages in supply capacity, a large number of felt tent-houses called as “ger" has spread in

disorder on the northern mountain slopes, some of which have gradient of more than 10%.

Summer House Village

.ﬂ..m ) i\:__._ L {
tv Cenfpr -
; ﬁ%.z,rg o

é lndustnal Area and Vacant % i i éL Razlway .

IR 'O T ‘___,/ e Water Resource Area —
B - _,at. N
= ;5’ 3l e e
T" S --- — "‘ZJ R

,@

~

* Note: Duuregs are divided into khoroos, but citizens of Ulaanbaatar are more familiar with
khroolo and refer to 21 khoroolols (apartment blocks) each with its own index number.
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3.2

3.3

The railway along Tuul and Dundgol rivers passes, almost rectilinearly, in the center of the city.
The arca to the south of raiiway used to be flooded by Tuul river, but, with the gradual
development of the city from the center, it has turned to become an industrial area.  There is a
watcr source area in the south-cast part of the city and sewage treatment facility and warchouses
are located in the south-west part.  However, there are ecnough spaccé to be developed in future
within the city. At present, the railway divides the city into the southern and northern parts and

creates an obstacle for the development of the city's southern part.

Problems of the Cify

Ger settlements are growing in number on the northern mountain slopes without any
developmient of infrastructure, which have aggravated environmental deterioration. Streets in
ger lots are not surfaced; drainage network is not developed; waterlines are not developed. Rain

in these areas flows down to the city center in a straight way and cause flooding and traffic

obstacles.

The summer house area stretching for 30 km along Selbe river to the north has environmental
problems caused by inadequate development of the infréstrur_;ture. Natural conditions of

mountain slopes of the valley have been deteriorated also because of no protection works over

there.

Increases in pupuiation and various socio-economic activities have generated issues to be solved o
in the coming years. They are roads and traffic, garbage and sewage disposal, air pollution and
water supply, etc, The water resource area in the south-eastern part of the ci.ty was usses'sed by
the JICA study in 1995 to be usable to drink at present. Water in 170,OOOm3_is pumped out daily

from the wells surrounding the city. However, additional 60% of the water suppl.y is required in

the city for 2020. Power stations in the southern part are notorlous as a source of air pollutlon in

the UB.

Natural Environment

UB city is localed almost in the center of Mongoha 48°N lautude and 107°E longitude, at an

elevatlon of 1 350 m above sea Ievel

The average annual temperaturc in Ulaanbaatar is ( ) 2, 2“C the avcrage monthly temperdturc is
(-) 20°C in the most cold permd from December to January and turns into plus in the period
between April and October, The dverage monthly minimum temperature becomcs plus just

during the three months in between June and August

The dveragc annual precipitation is 276 mm most of Wthh falls durmg the perlod of June -

September, espemally, inl uly andin August rdlm are making up 85% of the totai annual amount

“Sometimes, it happens that snow falls durmg thls summer season. Snow falls in w1_mer just a

few cm. It could be cleaned with a broom etc., but if left uncleaned it freezes and becomes
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difficult to remove. When the temperature goes (-} 5°C, the rate of friction against the iced snow

surface of road increases, and although it slips a little bit, vehicles can run with normal tires,

Fhere is a protected area of Bogd Khan mountain with a peak of 2268 m above the sea level in
the southern part of the city.  There are three rivers of Tuul, Selbe and Dund running across the
city and the water in Selbe and Dund rivers are almost dried dﬁring the 80% ol a year. But, when
it rains, flash flood water comes down from the highlands. ‘The roads duc to insufficient
drainage facilities turn into ditches, and because of swift stream running to the southward
direction, the traffic on some scctions of the main roads interrupts for several hours.  On the
other hand, ger seltlements, especially in the northern part, spoil the beautiful scenery of

mountain ranges which is a feature of UB city.
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Chapter 4  Current Condition of Roads

General Condition of Roads
The length of roads in Mongolia and Ulaanbaatar is shown below:

Table 4.1.1 Length of the Roads in Mongolia and in Ulaanbaatar

Mongolia Ulaanbaalar

Class Length(km) - Class Length{kin)
National Road 11,250 . National Road 76,5
Local Road 38,000 Regional Road 78.0
Others 150,000 City Road 168.8
Districi/Special Road 94.9
Residential Road (336,362m2) {67.3)
B : Natural roads =~ - (35.5)
Total 200,000 Total : excluding () 418.2

Source: Road Department and Ulaanbaatar City, November 1998

While the paved roads in Mongolia are less than 3%, the roads in UUB are most]y-paved.

However, because of their insufficieht maintenance and repair, their condilion is worsening with

every passing day :

. The fluctuation’ of pavemem temperature is about 80°C because it is cooled up to (-) 40°C in

winter and heated up to (+) 40°C in summer. Because of thls severe expansion and shnnkage of
joints of cement concrete pavemem Lakes placc As for the asphalt pavement, it becomes
stiffened hkc glass during extremely cold temperature in winter and shrinkage cracks appear

with intervals varying from several meters to several ten meters in both vertical and horizontal

directions.

The road surface becomes bt_allér in 'winle_i‘ because of filling up of unevenness with snow aﬁd
sli‘eﬁglhéning of sub-base course due to freezing, and riding comfor( becomes beller in winter as
compafed 1o summer, When the temperalure .tums into plus duﬁng day time in February, iced
snow melts, and Il becomes slippery, resultmg in low travel speeds. Hardened snow on road
sides oflen cause problems. Reduction of the effecllve wrdth of roads due (6 iced snow on the

both sides of carriage way, leading to wraffic jams was observed in Lthe winter time.

: Comp:latmn of Road Inventory Tables

The survey was conducled for 82 roads with the total length of 227 km, 32 bridges and 10

intersections. “The resulls_of the survey on the existing condition were summarized as invenlory

 tables backed up with hhot’os.- (Sépar'a.te Qolﬁme).
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Figure 4.2.2 shows the actual condition of UUB roads evaluated according to HDM and

classified into 4 categories.

Most of bridges in the city are of RCT type and just 3 bridges of PC type.
built during the 1960s — 1980s.

From the total 227 km roads just 20 km was evaluated as bad.

Most of them were

There are 4 bridges with greater damages. {(C and I> in Table

4.2.10)
Table 4.2.10 Summary of Overall Evaluation of Bridges
) : Total

Qverall Evaluation Item & Rating Point (R/P) Point | Evaluation
Bridge Bridge Name Durability Load Function . (R/PY*(W/T)
No. Superstr. | Substr, | Capacity |Constructed | Effe. Width
4 _Arslant - -2 3 3 3 1 3.6 C
5 Uliastai 1 1 3 3 3 2.5 B
6 Uliastai 1 -1 3 3 1 2.3 A
7 Uliastai 1 1 3 3 1 2.3 A
10 Bayanzurkh 2 2 3 3 1 33 B
11 Zaisan hill (west) 2 2 1 3 1 2.7 B
12 14-th khoroolol 1 1 3 3 1 2.3 A
13 ' Peace 2 i .3 3 3 32 B
14 Yarmag 1 1 3 3 "3 2.5 B
15 . Yarmag: . .o 2 2 3 -3 3 35 C .
16 Tolgoit 1 1 3. 1 1 2.1 A
17 Dood Selbe 2 2 3 3 1 33 B
i8 Dund gol (deed) 3 1 1 -3 1 3.1 B
19 ~ Ikh Tenger -1 2. 1 1 1 1.8 A
20 Ikh Tenger (dood) 2 2 1 1 1 2.5 B
21 Zaisan hill _ 1 3. 1 .3 1 2.3 A
22 | Metalist professional school 1 2 -3 -3 1 | 26 B
23 Behind TPS No.3 2 1 3 3 1 3 B
24 Sonsgolon 1 1 3 3 3 2.5 B
27 Gurvaljin 2 2 3 1 1 3.1 B
28 Baruun Naran 2 1 3 1 3 3 B
29 Baruun Naran 2 1 3 1 3 3 B
32 Khailaast 1 1 1 1 1 1.5 A
33 - Chingeltei 2 1 1 -1 1 2.2 A
35 Selbe (deed) 2 1 3 3 1 3 B
36 Selbe (dood) 2 1 3 1 ! 2.8 B
37 Selbe {dund) - 1 3 3 3 1 2.9 B
39 Dambadarjaa 2 2 1 1 1 2.5 B
40 Dambadarjaa .2 3 1 1 1 2.8 B
45 Zalsan hill (east) 2 1 H 3 1 24 A
48 ‘Milk processing plant 3 3 3 1 1 4.1 C
50 “Baruun Uul ditch: * 4 4 3 1 3 53 D

Notes: Overall evaluation

: Sound

: Fairly Sound
: Unsound/Lack of Safety
: Danger
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4.3

Out of 10 intersections covered by the survey, six are of rotary type.  In the result of the survey,

it was concluded the rotary type intersection on the east exit of the 3rd district road (No.3) and

irregular type intersection in front of Geser temple (No.4) needs improvement. Despite high

traffic volume, 4 intersections on the Enkh Taivan Avenue (No.1,2,5 and 7) were considered as

having no problem.

Current Road Conditions to 6 Satellite Towns

a. Nalaikh

b. Gachuutjt

¢. Ulaiit

"~ d. Bio-combinat

. Poultry Farm

f. Jargalant

The road to Nalaikh is in 2-lane width and of cement-concrete pavement. It was
built 37 years ago under the grant aid of China starting from the 12th km point
(toll-house) from UB, and now its joints are greatly darnaged Since the pos'sibility

for the development of the territories along the road is hlgh an urgent repalr of this
- road is recommended

The village is connected with a 2-lane asphaIt road. The condition of the road is

- fair. ' Development of industries is not tecoﬁunended there, since the village is

located at the upstream snde of the city and the development has 4 p0531b111ty for
water pollution.

The asphalt road contmues up to the village in 2 Ianes A snowdnﬂ was observed

n winter on the both sides of the road on a small pass on the way.

The town is connected with UUB with asphalt roads passmg by Buyant Ukhaa
airport of UB city. The road has, in pan some sections with quite damaged asphalt

pavement.

The fann is connected with UUB w1th the same road as Blo-cornbmat The paved
section of which ends at this farm, There are many damaged plaoes on the section

- between Bio-combinat and the farm. Poult:y Farm, Ulziit and Bio-combinat

combined together have good pro'Spects as an area for the deveIOpment of

mdustnes

The village is }ocated on the back31de of the UUB norﬂlem mountam To get to the
v;llage it is necessary to drive through the road towards Darkhan until the 37km
point, then tumn to the right to the lmpaved road and take a detour. The condltlon of .
the asphalt pavement of the road to Darkhan itself is not good Above that, the
condition of the unpaved road from the 37 km point is very poor. The state farm of
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the period of socialism is operated now in a smaller capacity,  Although a
construction of a road is required for the shipment of agricultural products, it was
" concluded more rational, from the economic view-point, to consider the possibility
" for introduction, for the moment, of rail - bus system, and when the production
grows (o a certain level, consider the possibility for construction of a road. In case
of construction of this road, it would be better to consider at the same time the
possibility of connecting this road via Gunltiin Pass, to the road along the Selbe river
bank in a ring road pattern.
£. Sclbe river road
The road to the northern summer house area was out of the scope of works of this
Study. It is found utilization of summer houses is decreasing and congestion of

commuting traffic as it is in the past is not observed at present.
Drainage Facilities

Most of the road drainage facilities in the city are old. '.l‘he Peace avenue and Chingis avenue,
the main roads constructed with the assistance of China and the Soviet Union in the year 1956,
are cquippéd partially with open ditches, but their designed capacity is not énough. Besides the
road drainage facilities, there are big canals in the city desigﬂed as anti-flood facilities. All are

not maintained properly.
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Chapter 5 Traffic Survey

51  'Traffic Survey
Eight types of traffic surveys were carried out during May — June, 1998 as shown in Table 5.1.1.
Two Local Consultants were selected through competitive bidding for all traffic surveys except
the Bus Passenger Survey, which was carried out by the JICA Study Team themselves.
Table 5.1.1 = Description of Traffic Survey Works
S. Type of Survey Survey Quantity Survey Duration} Remarks Survey Period
No . _ {hrs / days)
1 |Vehicle-Owner Interview |About 4000 Veh.-owners N.A. 7 vehicle types| June 5 to June 23,
Survey (target sample rate = 12%) 1998
2 |Cordon Line Survey 4 locations 16 hrs / 1day |6 vehicle types] June 8 to June 11,
. . 1998
3 |Screen Line Survey 2 screen line 16 hrs / 1day {7 vehicle types] June 3 to June 4,
{6 Loc. per line) . : 1998
4 |Turning Movement 10 locations 16 hrs/ 1day |4 vehicle types June 10 to June 12,
Counts at Intersections ' ‘ . 1998 .
5 |Travel Speed Survey 5 route - Road - peak & cars, buses and| June 15 to 20, 1998
. 1 route - Trolley Bus off-peak houts trolleys
4 route - Bus .
6 |Axle-Load Survey 4 locations 16 hrs/ 1day | only trucks | June 8 to June 11,
- ; _ . 1998
7 |Bus Passenger and Trip |27 bus routes & 8 trolley| 16 hrs/ 1day buses & | May 25 to May 29,
Surveys _ routes R - trolleys 1998
8 |Classified Traffic Count |10 locations 16 his/ tday (7 vehicle types) June 3 to June 4,
Survey = 1998

N.A. - Not applicable. 16 hrs = 6:00 to 22:00

@

Vehicle-(_)\#nci' Interview Survey

This survey was carried out by the home interview method for both passenger and goods vehi'cle_s

to collect data related to vehicle usage on a weekday, Travel data like number of trips made by

vehicle per day, their origin and destination, purpose of trips, etc. were recorded.

~ Vehicles for survey Were'randomly selected from the database maintained by the Traffic Po.lice

Departme'nt. This database rccords the name of the owhe'r; his address, type of vehicle, coloer,

date of registration, etc., and is updated every year. However, after checking this database, it

was fou_nd that the owner’s addreés was known for only 27,003 vehicles out of the totai 36,.598

registered vehicles. The vehicles to be surveyed were randomly selected from those vehicles

whose address was known. An overall sampling rate of 11.26% was achieved. In case of trucks

the sa_lhpling rate was low (6.90%) because owner’s address was not known for about 71% of

trucks.

Table 5.1.6 shows the travel characteristic of cars and trucké.
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Table 5.1.6

Travel Characteristics of Cars and Trucks

S, No. Ttem Cars Trucks
Private | Company | Total
1t {Vehicles surveyed 2,373 561 2,934 609
2 |Total trips 10,836 2,816 13,652 2,433
3 |Total distance traveled/day (in km) 62.5 70.6 64.1 96.4
4 Avg, trip length (in km) 12.5 12.9 12.6 224
5 Avg, occupancy 2.54 241 2.52 -

2)

(&)

@

One of the main objectives of carrying out the vehicle owner interview survey was to know the
pattern of inter-zonal traffic movement. These patterhé are generally summarized in formof OD

tables (origin — destination tables) which were prepared from this survey.

Cordon Line Survey

The survey was carried out to collecf data about traffic entering and leaving Ulaanbaatar city in

* order to estimate traffic flow between the study area and outer areas. - The survey was conducted

by the roadside interview method and items such as origin and destination of trips, trip purposc,
type of commodity carried cte. * were recorded. T _raffic_vo!uiné for 6 type of vehicles (car,

microbus, bus, ordinary truck, heavy truck, truck-trailer) was also counted at these locations.

Vehicles were randomly picked at the survey points for interview and an overall sampling ‘ré_te of
65.56 % was achieved. O-D tables were prepared from the survey data. Through traffic was

found to be almost negligible.

Screen Line Survey

The purpose of the survey is to obtain data regarding the traffic volume on major roads. To
conduct the survey, two screen lines were drawn; one along the river Selbe in the north-south

direction and the other in the east-west direction along the river Tuul. 6 survey points were

“identified on each screen line; thus the total number of survey points i's_ 12. Seven types of

vehicles (car, microbus, bus, trolley bus, ordinary truck, héavy truck, tmck-trailer) ‘were

surveyed.

As expected, traffic volume was highést on Peace avenue at 34,522 veh/16hr followed by
Chingis avenuc at 22,319 vehf16hr.  The overall share of large vehicles was found to be about
12.2 %. a | |

Tﬁming Movements Counts at Intersections -

This survey was caﬁied out to collect traffic volume data at 10 traffic intersections by tljfljling '
direction. Traffic volume was recorded by 4 vehicle types (car, bus, trolley bus, truck) and by

turning direction. Intersection traffic was found to be highest at IS-5 (Intersection of Peace
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L (8)

Avenue and Chingis Street) with 46,000 veh/day followed by I5-1 (Intersection of Peace Avenuc
and Ajilchin Street).

Travel Speed Survey
This survey was carried ont to obtain travel time and speed data on main roads. The travel speed
for car was measured by running the car along the survey route and measuring time by a
stopwatch. In case of bus and trolley bus, the speed was measured by riding on a vehicle along
the route and measuring time by a stopwatch. Three runs were carried out in each morning time
(between 7:00 to 10:00), afternoon (10:00 to 17:00) and evening time (17:00 to 20:00) in both
directions. Both travel speed and running speed were measured.  The average travel speed of
car, bus and trolley bus was found to be 42, 24 and 18 km per hour respectively.

Axle Load Survey
The purpose of the survey was to obtain basic data for pavement design. The survey points were
same as that of Cordon Line survey. Vehicles in both directions were randomly picked at the
survey points for measurement and an overali sampiing rate of 87.6 % was achieved. The
average maximum single axle load was found to be 4.7 ton and the average of total axle load was
9.5 ton.

Classified Traffic Count Survey
This survey was carried.oﬁt at 10 locations to obtain traffic volume data by vehicle type. Seven
types of vehicles {car, microbus, bus, trolley bus, ordinary truck, heavy truck, truck-trailer) were
surveyed. The share of large vehicles was found to be about 14.3 % for all the points.

Puhlic Transport Service

1) Public Service

Public transport sefvice_ in regular size ve_hicle's is operated by 3 bus companies and one trolley
company, all are owned by Ulaanbaatar Government. In addition privatc companies also
participate in daily bus route service. Registf_:red route operation, number of vehicles and trips
are in Table 5.2.1. '

Table 5.2.1 City Bus Companies

Compl Comp2 Comp3 Trolley Private Total

Buses . 100 128 98 134 a8 528
Route 9 7.5 8 6 35
Trips 1136 1164 598 1030 593 4521

Sourée: Transpor:t Confdination_ De.pt_.. (Junc 71998)
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Private minibuses are also in operation mostly to Central Market, which have 20 routes, 337
registered vehicles and 2047 trips in total.  Buses are also operated privately to 6 satellite towns

with 15 vehicles and 116 trips in fotal,

2) Passenger Surveys on Bus and Trolleys
-1Passengers on and off bus stops
Passenger numbers between the get-on bus-stop and the get-off stop on city buses are
surveyed on two buses on cach route, one in the morning and the other in the afternoon in the

dircction to city center,

-2 Counting buses and passcngers on the bus
Cordon points are determined at 7 locations where the number of buses is counted by rote
hour and direction. ' Passenger volume on selected buses passing the point is surveyed also.
Data at cordon points and passengers on and off at bus stops are used to estimate the daily
passengers of each route. . . '
3) Survey Results _
It is found the total tnps of ail types of buses and trolieys are 5,800 round trips carrymg 935,000
passengers in a weekday. City buses and trolley buses transport 888, 000 passengers, while the
service capacity is estimated at 880,000, with which it is considered, in suminary, supply and
~ demand are cqual iﬁ 1998. The average ride distance per passenger is 4.4 km per ride on city

bus and trolley. The following table is the summary of passenger volumes.

Table 5.2.4 Summary of Bus Sufveys in May 1998

: Item Passengers in both directions Bus round trips
Bus Corp. 1-3 1) 570,226 . 2474
Trolley Corp. ' 1) 173385 . 783
Private Corp. 1 64,959 390
Prime-med school chiidren . 2) 80,000 -

Sub-total ' 888,570 3,647

Mini bus 3) 40,940 - 2,047 -
Satellite Villages __ 3) 5,80 116
Total : 935,330 5,810

Source: 1) Surveyed by JICA Survey Team
2) Transport Coordination Dept., May 1998
3) The survey team’s estimates by using data of TCD )
Passenger volumes of all service types are aggregated bn roadS' one with the existing central
market and the other with the markel moved near to East Cross Road ]I.mCthIl 'I'hey are shown
in Figure 5.23and Figure 5.2.4. It seems that daily passengers on publlc service would increase
in volume by 5-15% on roads near the East Cross intersection when the new cemral market

opens.
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5.2 Traffic Accident
Fig.5.3.1 show the places and numbers of traffic accidents in 1997 which were presented by
Traffic Police. Major intersections on Enkh Taivan Avenue had a larger number of accidénts,
as well as other junctions of Geser Temple, Existing Central Market, Zun Ail and others. The
Ard Ayush Road had the Iargest. number of accidents reported in Traffic Police in 1997.

Generally traffic accidents increase in winter because of frozen road surfaces.

Road sections with high recurrence of traffic accideals [in 1997) e Tan sebniCy

0 E Targ . @ 32 - Humber of ¥affic accidents on foad inlersecbons
) . 25 - Read sections with high recurrenca of iraffic acodents and their rumber
et . . : ’ Trafic Poice Dapamamt March 1938

Figuré 53,1 Traffic Accidents at the Trunk Roads and Intersections in the City -
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Chapter 6  Initial Environmental Examination
6.1 Legislation

0.1.1 Laws

Historically, Mongolia has adopted and ensured the implementation of several environmental
laws. These laws are classified under four packages, as shown in Figure 6.1.1. In this figure,

each box shows one package.

-~ l.aw on Land 1594

- Law on Special Protection Areas 1994
- Law on Underground Resources 1994
- Law on Mineral Resources 1994

- Laws on Natural Resources Use Fees 199_5

- Law on Forest Fire Protection 1996
- Law on Weather and Env1r0nment
monitoring 1997

- Law on Environmental Protection 1995

- Law on Water 1995

- Law on Air 1995

- Law on Forests 1995

- L.aw on Hunting 1995

- Law on Natural Plants 1995

- Law on Protection from Toxic Chemlcals 1995

- 1.aw on Bnvironmental Tmnact Assessment 1998

Figure 6.1.1 Basis Structure of Environmental Laws in Mongolia

6.12 Environmental Impact Assessment (E1A) Law

The Environmental Impact Assessment Law based on the Mongolian Constitution, the Law on
' Envuonmental Protection and relevant laws establish the procedu.res for EIA including

Protection Plan Momtonng Program, etc.

Mlmsl:ry of Nature and Environment (MNE) is the screening a,gency for nat;onal h1ghway
pl’Q]BCtS and the Prefecture govemnment/L/laanbaatar City for local road pro;ects

Although Ulaanbaatar City is respcmsible for local road projects, the EIA for projects/studies
sponsored by foreign agenmcs (such as this Study) is under the charge of the Ministry of Nature

and Env1ronment

6.1.3 Enwronmental Quahty Standards in Mongoha

In Ju]y, 1998, new standards on air and water quahty were enacted There are no national

standards on soil poIlutaon and noise. - However, norms currently practiced in other countries
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such as Malaysia, Thailand etc. are used to assess and regulate sanitation condition of soil and

acceptable level of noise in residential areas.
6.2 Present Situation of the Study Area

6.2.1 Socioecenomic Environment

1) Resettlement _
A .compcnsation system for in{roluntary resettlement is regulated in the Mongolian Law on Land.
Smce the Law on Land was enacted in 1994, no rates have been formulated for compcnsatlon'
amount by the Land Department of UB City. However, UB City has started admitting use of the
land with people by issuing certificate and registration. At present, most households

traditionally living in ger area do not have such certificate nor registration.

2) Econemic Activities
The power industry represented by 3 1arge scale thermal power plants in the czty is of
importance. The building industry is active in speculative private housing, and private offices
~and hotels are under. construction.  These activities of power and building industry are
strengthenmg the role of UB as the country s prime focus for ﬁnancxal and commercial services.
Private establlshments in the field of trade and service such as kiosks, shops hoteis restaurants,

bars and disco ¢lubs have increased significantly in recent years

3) Public facilities . _
There are few data available for commonly used public fabilities and their locations.  Since
transition to the market economy started, small kiosks along the streets and in public places such

as bus stops have mcreased dramatlcally, as shown in Table 6.3.1.

.Table 63.1 UB Statistiés on Local Communities

Unit 1992 1993 1954 1695 1996 | 1997

Grocery stores, Market | Number 149 173 234 288 | - 368 506

Industrial goods stores Number 52 51 55 58 68 133
| Restaurant, Bars Number 41| = 87 144 187 273 - 155
Kiosks Number 0 255 521 1,035 2,324 | 2,500
Schools, Hospitals Number 141 139} - 136 134 - 142 139

_Source: UB City Statistics, April 1998
4} Cultural Property _ _
Mongolian law on protection of items of historical and cultural value protects the cultural
~ properties which are of significance to the science, history and culture. of Mongolla There are
11 items (such as monuments, temples; tombs and gates) under state protectmn 18 items under

UB City protection, and 22 items under district protection.
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5) Solid Waste
Most of the waste is disposed at 3 central dumpsites: Dari Ekh, Ulaanchuluut, and Morn Davaa.
The District Construction and Service Companies (DCSCs) are able to obtain permission to
. dump certain wastes, especially construction waste, outside the three dumpsites. Waste from
construction and demolition processes is dumped either at the central dumpsites or along the

roads. Recycling is limited and not organized at all.

6.22 Environmentai Pollution

1) Air pollutlon

The most significant sources of air pollution in Ulaanbaatar are listed below:

1. 3 thermal power stations produce over 2,500 million kW of electricity and bumn nearly 5.0

million tons of coal annuaily. The power stations’ ash-basin occupies an area of 65 hectares.
2. More than 30 thousands of vehicles discharge noxious gases into atmosphere.

3 28 thousands gers and thousands of dwellings contammate the atmosphere by burning

annually over 260 thousand tons of coal and 180 thousand cubic meters of wood.

4. Over 250 larpe and small steam boilers designed for heating and production purposes consuime
all together 400 tons_of coal per year.

' The major pollutants are sulfur dioxide (SO,), nitrogen dioxide (NO,), carbon monoxide (CO)
and dust. Concentrations of sulfur dioxide and nitrogen dioxide in UB atmosphere often exceed

the'pmmissible level. Air pollution in winter is 3-5 times more than in summer.

2) Water pollution 3 :

At the upper stream of the Tuut m'er the parameters such as Biochemical Oxygen Demand
{(BOD), NH4-N increase in summner and decrease in winter due to the meltmg snow and rainfali.
Though the water quality at the upper stream is hlgh it becomes worse as the stream goes down.
In tributaries of the Tuul river such as the Dlmdgol river, the Selbe river, the water quality is

somewhat inferior {0 the Tuul TIVEr.

3) Soil Contamination
The most polluted soil in the UB Ctty is located along the railway. The pollution 1s caused by
| emission of gas and water from mdustnal area along the railway. The concentration is high in
the southern and conlral areas of the city. Radiation of heavy metal and toxic gas from oowcr
.stations B_ave been contaminating their surroundings.
4) Noise and Vibration _
There are many sources of .environmental noise and vibration in UB, including factories, power
g stanons other productlon vehicles, trains, airplanes, commercial facilities such as markets, bars,

constmotion work ete.
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Fi¢ld survey of nojse and vibration: During the IEE study there were measured Leq, Lmax, Lso
of noise and Leq, Lmax, Lo of vibration at 8 roadside sites in UB City, Noise levels wereinthe -
range 64 to 70 dB and were higher than the Japanese standard.  Vibration levels were
considerably smaller than the Vibration Request Limit for Roads Side Arcas in Japan and were

below threshold of vibration sensation.

6.3 Screening / Scoping

Screening/Scoping checklists are evaluated in accordance with the JICA Guideline and in
consideration of conditions specific to Mongolian environment such as severe climate,
permafrost and localised torrential downpour. . The evaluation items of EIA extracted from

Screening/Scoping are as follows.

Table 6.4.2 Items of EIA on the Feasibility Study

Ttems l o . Grounds
Environmental Items L ' ' :
- Resettlement ‘Resettlement will occur due to road construction.
- Economic activities .| Road construction will cause economic changes.
- Traffic and public facilitics Influence on schools, hospitals, etc.
- Cultural property Care should be paid in selecting routes.
- Waste Construction waste will occur. -
- Groundwater Care should be paid in the intake field of groundwater.
- Hydrologieal situation : Effect of flood should be studied. .
- Landscape ' . Harmony with surrounding nature should be considered.
- Air pollution Effect of increase in traffic volume should be studied.
- Water pollution ' Construction in the river may contaminate water.
- Noise and vibration ~{ Impact duning and after construction should be studied.
Others _ : ' : '
- Environmental protection plan - Noise, etc. - ‘
- Environmental monitoring program | Air pollution, water pollution, noise, etc.
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Chapter 7 Establishment of Future Framework

7.1 City Master Plan

There were two kinds of City Developmeni Master Plan for Ulaanbaatar. The First one was
established in 1987 with the assistance of the USSR (herenafier called as 87 MP). They
proposed the detailed city plan for the urban area in the scale of 1:10,000 or 1:25,000. The
second one was the review of the first one in 1993 (hereinafter called as 93 MP), however it was
conducted only for the development of cify road network and showed a simple proposal for the
development of the public transport without forecast of the future traffic volume. While, the

government of Ulaanbaatar City is now preparing a new city master plan,

7.2 Master Plan in 1987
The 87 MP proposed the following plan of land use:

1) To utilize the area to the south of the railway as industrial and water resource zones.
' 2) To utilize the area to the north of the railway as a residential, office, etc. area
3) To set a new power station on the north-east side of the city.

4) The development of the city road network was as follows:

in UUB . in GUB
+  (rid pattemn roads + A large ring road around Bogd Khan
o . : - Mountain
Bypass on the dike of Tuul River inthe - Connection of the road to the south of
super long-term plan after 2010 ~ Bogd Khan mountain with the Argalant
. o area
Branch roads in the northern gerarea  ~ A smaller-scale ring road in the western
area
- é} L~
5 e rarrLase parrict

J . 5 ‘-' JF‘\\ i, gD
‘P T e ﬂ‘*‘ii‘(;'
z ’ Haalway Bamer !orConunuous Urbanrzanonu

é\

% —-. l""'"'"".'_

‘Western Urbanization Area /rYj

Reiu(aiome evelm) [0 Urban Une,.,.,m

o “,,,,“‘m,._n—----n-—-—-----_----u-n-.._«n-»-.~ '-5

/'I;;'..%f-‘;

/
(

F\pansu}n : --c""\‘

> Rede\e op Lo Residential
AT

ey #,
Z > "‘:‘4-*’{’ _Expansion of CBD
a Trant;port Terminal (Rail/Bus)
. /430 Parks/Open Space

Easfern Urbanfzauon Area

Figure Urbanized Ulannbaatar
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5) The development of the satellite towns and villages was assumed as follows:

Satellite towns Population in 2010 (For reference) Actual in 1997
Argalant ' 33,000

Nalaikh 25,000 25,000
Poultry Farm 18,000 2,000
Bio-combinat 12,000 3,200
Jargalant 7,000 6,000
Gachuurt 5,000 4,000
Ulziit {out of scope) - 3,600

6) The population frameworks in 87 MP were as follows :

Table 7.2.1  Population Framework of 87 MP

. 87T MP anual. growth rate Actual anual.growth rate
1986 . 492,900 503,000
1995 625,000 2.67% ' 616,900 2.29%
1997 - 571,700*
2000 700,000 2.29%
2010 800,000
(700,000%) o
Note:  * means for UUB only
Narth-west Dev. Corridor- P ) 1’ @ loggmgﬂw:slnck rllsmg
_ o : il / P
Western Heavy Goods Erdtn_ﬂ . .y,,/"’;g":-__ ;x‘? ( )V
Oriented Industries "o Agncullurc. (3 Recreational Area
(relocated from UB/new) y Agm—mdasll]r bi"\“ tg with no setllements '(
Jargalant Town Ceuler i - .
{(North-west Dev, Center) ' % ‘\a:. /“ o“"‘“\“‘"

x
/J,o [

Gachuut
(constrvalion area
for water resources)

to Horkholin /
: - . : . g Tuul River
South-west Devt T AT 7 Tt M -
"Corridor RS e ypass ‘E‘ml;:;kmen! .n\,{, 1Bayanztirkh )

Quarsy & related / 7 ‘ Vi { <°“‘ lown A candidaic airport area

Canstruction Mategin) \,‘ ] - 3 - with new locations

Indusiries ;"\ Mt Bogd c. Expansionof  of relaled industries

Toul River Z7NGT=1R) : N b ) Nataih Town * .
. PP == G, The Eastern Areas /)‘Tru-
e dusiat arces 1955 developed Vg I " N for Heavy Industries ™y ﬁ',” =
for those having water/air polution - = : © 3 X i A
nd new locatio A isting Nalaih Airstrip
{ relocated from UB 2 : Urjit Town Center Con A
Zuummod . Ny,
{South-west Dev, Ccmer) \E e
ALY Vel
518, Phreay ¢
o~ mGl’cue; U'“nba‘l" . ," .,-é: ndor
“clo s £
Pmeal Ring Corrigg, &

Figure 7.6.1 Conceptual Land Use and Transportation'Network in Long Term
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7.3 Future Population Framework

Changes in the population growth in the country and in Ulaanbaatar are shown in the table

below:

Table 7.3.1 Population of Nation and Ulaanbaatar, 1960-1997

Nation Ulaanbaatar
year Pop. ap.* Pop. a.g.* share/Nation
1960 968,100 152,200 15.7%

1970 1,265,400 2.7% 294,400 6.8% 23.3%
1980 1,682,000 29% 415800 35% 24.7%
1985 1,900,600 - 2.5% . 485,300 3.1% 25.5%
1990 2,149300 25% 555200 27% 25.8%
1991 2,187,200 1.8% 562,600 13%  25.7%
1992 2,215,000 1.3% 575000 22%  26.0%
1993 2,250,000  1.6% 594,000 33% - 26.4%
1994 2,280,000 1.3% 608,600 25% 267%
1995 2,317,500 1.6% 616,900 14%  26.6%
1996 2,353,300 1.5% 629,200 20% 26.7%
1997 2,387,100 14% 649800 33% 27.2%
Source : Statistical Year book Mongolia (SSOM.1998)

The natural populati(_in increasing ratio and the social immigration ratio are shown on the Figure
7.3.1 below.  Based on that, the annual populatioﬁ increasing ratio was forecasted to be 2.1%,
1.7% and 1.6% for 2005, 2010 and 2020 respectively.

E

b

.. 1

. . I
8.0% |
T.0% i
6.0% t
:g: E—O—Tulal "‘1
1.0X% 1 il N aiu.rali
2.0% {5 acie! ||
1.0% |
(ORI § i
-1.0% i

7.4 GDP

The changes in growth of GDP in Mon'golia is shown below: :

- Past Trend of GDP/Capita Growih i

120,000

100,000

0,000

=206 o Prcapits |

o N
GIU.UU & ‘_:0—-:.g.r355777””j

© 40,000

20,000

v o

1985 RS B9 90 - 91 92 93 94 93 96

" Figure 7.42  Changes in GDP per capita, 1985-1986 (In 1993 prices, Tug)
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Asat1s shown below, the UB city GDIP is twice of that of the counfry.

GDP and GDP/Capita

185 344

l()‘) 629

l 104,198

H Nation ('96)
B laanbaatar ("97)

GDP {(mil ' GDP/capita
tug.) (tug)

Figure 7.43  GDP per capita, Nation and Ulaanbaatar, 1997 (In 1993 prices, Tug)

7.5 Future Socio—Economic FrameWork

‘The future socio-economic framework was established as it is shown in TabIe 7.5.1 through the

discussion of the above-mentioned data with the Mongohan side.

Table 7.5.1 Socio-Economic Framework of the Study Area

1998 2000 2005 2010 2020
Population 617,500 655,000 725 (00 790,000 925,000
o - 22% . 21% - 1.7% 1.6%
GRDP per capita 169,629 183,000 207,000 234,000 302,000
S 2.5% 2.5% 25%  26%
GRDP 104,198 120,000 150,000 185,000 - 279,000 -
- 4. 85% 4 6% ~43% . 42%

Note: -GRDP per capita Tug. of 1993 prices
- GRDP Million Tug. of 1993 prices _ .
- Percentages means the average annual growth rate from the previous year

7.6 Proposals on Lahd Use

Basic policy on land use up to 2020 was discussed w1th the UB c1ty authorltles on March
10,1998,

Issues which caused problcms during the dlscussmns are shown in the Ieﬂ column and proposed _

solutions by the Study Team are shown in the right co}umn

Issues - : . Proposed solutions by the Study Team
Gers on the northern mountain slopes Ger population in zones in northem slopes are fort.cast
should be removed to reduce negative to decrease.

environmental deterioration.

Water resource area in the south-east part A planned Ring Road should pass its north-west part.
of the city occupics about 3,000 ha. It is | Partial development of the area, just inside of the Ring
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about 20% of the territory of UUB.

Road, is recommended to ensure the spaces for future
development of the city,

2 power stations cause about 20% of air
pollution in UUB,

It is desirable to relocate them to Baganur area.
However it 1s not accepted from its huge cost, and
expected to keep them at their present locations.

A railway is dividing UUB into 2 separate
southern and northem parts. It is now
barriers for the development of UUB.

Relocation on the north dike of Tuul river was
recommended. But Mongohan side has decided to
keep the railway in its present location.

Places to be relocated of the existing
factories inside of the city should be
developed in order to reduce the
environmental deterioration.

As one of the solutions, development of the railway
junction in Khonkher area is recommended.
However Mongolian side expected the development
should focus in the Nalaikh town.

Current international airport of UB is too
near to the cify area.  Alse its topographic
conditions are not suitable to manage
future demands as an international airport.

Redevelopment of the Nalaikh Airbase is
recommended as a New International Arport,
Mongolian side explained that they are expecting to
develop a new airport to the south-west of Zuunmod.
However it 15 out of scope of works of the Study, and
the proposal was not evaluated.

7.7 Zoning

GUB is composed of 9 administrative districts (Duuregs). And it is divided into 111 small
districts (Khoroo). The Government of Ulaanbaatar defines 99 khoroos as UUB as shown in

Table 7.7.1.
Table 7.7.1 UB Districts in Study Area _
S No. Namne of District No. of Blocks No. of Khoroos in UUB
. (khoroos)

1 Bayangol 19 i9

-2 Chingelte: 18 17
3 Sukhbaatar 16 16
4 Bayanzurkh 19 18
5 Khan Uul 13 9
6 Songino 21 20
7 .- | Nalaikh 5

GUB Total 111 99 -

8 Banaguur Remote districts
9 Bagakhangai :

The Study Team divided GUB into 52 zones and established the future socio-economic

framework for 2003, 2010 and 2020 for each zone with consideration of the agreed plan for

 future and use.
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Fig 7.7.1 Zoning of GUB
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