20.2.2 Natural Environment

1} Groundwater
New market-Stadium road is proposed to pass through the protecied and sanitary zones of UB
City water sources for centralised water suppliés. As the stated in the Mbngolian Law on Waltcr,
“Sanitary zones shall be sct not less than 100 meters from the water sources for centralised water
supplies” (Article 13, item 3 and 4). “Regime in protected and sanitary zones of water sources for
water supply” (Directive of the Ministrics of the Nature and Environment, Infrastructure and
Health, 1995, 167/335(a)/171) sets lﬁain rules for establishment of protected zones boundary and
regime in the specificd zones. The prolccted zone boundaries of the area are set 500 meters due
to underground watcr sources for centralised water suppllcs Sanitary zone is strictly set 50
meters with fences. To construct and to locate any construction, moving and other equipment, °

facilitics except for water supply purpose are prohibited as the Directive.

Proposed New market-Stadium road also will cross the special road to Tkhicnger. Government
and Special service authorities regulate any construction in area of (his special road. Special'
agreernent with anronmemal Departmem UB City and Special suv:cc authorities will be

required 5o as 1o constroct New market»Stadlum road.
1t is necessary to consider the fo]lowing items:

® (o establish the proper drainage along the new road in order to avoid negative impacts of

rain water with oil and grease by automobiles

® 10 establish net fences along the new road in order for service facilities and gets not to

encroach the restricted area.
® (o eslablish a proper intersection
® [0 cxceute environmental monitoring of groundwater periodically

2) Hydrological situation _
West Naran- Ard Ayush new road will pass through dry beds of the calchmem area. These areas
have catchment arcas for rain flood and flood from snow mel;m g in the spring season. Maximum
flood discharge may reach 9. 8—] 4.8 m¥sec. Also it may have flash floods. Roads and bridges in
this area should be designed and conslructed to prevent flood damage It is nc(,cssary for road

planning in this arca to cope with those floods.

3) 'L'mdscape
It is necessary for improving the environment of UB to con51der é,recnery and 1nd1v1duallty The
funclion of greenery in road planning is to improve lhe scencry, conserve (he natural
environment, enhance traffic safety, provide shade and prevent disasters. It is necessary for

promoting greening activities to select an arrangement and faci]ity types keeping in mind the
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functions applied o the road and the region. It is important when aiming to improve the scenery

to express the individuality of the arca.

20.2.3 Environmental pollution

1) Air p'ullution

During Construction Period

Primary imp.acts' on air quality will reflect on high dust ioading of ambient air spreading towards
the prevailing Wind direclidn. There will be deposits of dust on all objects on surface, such as
soil, water, plants and other man-made objects along the alignment route. Therefore,
‘countermeasurcs during construction and transport of carth sh()uld be provided such as
establishment of dust proofing fences and sprinkling water to control dispersion of dust when

necessary.
During Operation Phase

“The pfcdiction of pollutant concentration of Nox (Nitrogen Oxides) and CO (Carbon Monoxide)
caused by'\?ehicie lransporlalion in the future is calculated using the following process. A 1-hour
concentration in the case of transverse wind and parallel wind by Plume mode! is used as the

' prediction method. The predictidn formula is as follows:

a. In case of transvcr'se wind_(as line source model}
Cx) = (2 7 ) (Q/U 6 ) exp(-He¥2 5 D)
where, U . Average wind sﬁeed {nmysec)
Q, . Emission intensity of pollutant (mg/m-3)
'He : Eifective emission source height (m)

¢ , . Width of diffusion in vertical direction
b. In case of parallel wind '

CH)=Qi x Us 0 ) exp(-y/2 o ) cxp(-He¥2 o )
where, Q  Emission inlensily of pbilulam (mg/m) Q=Ax-Q_
.o {(x) I Width of diffusion in horizontal direction x =Ax-i

o {x) | Width of diffusion in vertical direction x=Ax"i
Cy)=3Q/(nUas (Axi)o (AxD)expl-y/2 0 (A xi))-exp(-He¥/2 ¢ { A xi)H)

where, .t . - i=ln (n=50)
Ax!  Ax=10m
The concentration of vehicle exhaust gas in 2010 is lhought to be higher than that of Japan, and it
is assur_ngd. that the near future coﬁdition of Ulaanbaaiar will be close to the former one of Japan.
'I_‘Hcrcfore, Tapanese emissioﬁ rates in 2000 are used as Ulaanbaalar rates in 2010 and those in _
2010 are used as in 2020.‘ Using the Pa._squili—_Gilf ford Chart of widih of diffusion, the air stability
pcr_cqnt'age B-,D',E were calculated. The wind spced is taken as 1.5 m/s which is the average wfnd

speed for Ulaanbaatar, and height of emission source is assumed as I m in consideration of
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predicting safely as the roads are low embankment. Hourly traffic volume, classification of

vehicle type and speed are specified as follows:

i} Hourly traffic volume: peak hourly traffic volume is assumed to be the daily traffic on the

future network multiplied by 0.08 as a peak hourly coefficicnt,

ii) Classification of vehicle type: vehicle types are classified as large and small. However

mototcycles may be disregarded because of their small volume of emission.
til) Speed: speeds are assumed to match practical speeds based on design speeds.

The above calculation conditions are shown in Table 20.2.1.

Table 20.2.1 Calculation Conditions

2010 ' 2020

Car | Truck + Bus Car ! Truck + Bus
{Teeverchid Rd : :
Running Speed (krm/h) 50 50 e
Hourly Traflic Volume 419 . 191 559 261
Emission Coefficient NOx 0.175 - 2.832 0.168 2.040
{gflkm/unit)  CO 1.173 - 1.370 - 1.155 ) 1.370
Emission Intensity NOx 0.020 - 0.150 0.026 0.148
(mg/mfsec) - CO - 0.137 0.073 0.179 0.099
Total. Emission Int. NOx 0.170 0174
(mg/misec) CO : 0210 o L 0.278
South Tolgoit Rd ' ' . '
Running Speed (km/h) 40 : -2 40
Hourly Traffic Voluine 796 351 1041 - 452
Emission Coefficient NOx 0.165 3.093 0.159 . 2228
(g/kmfunity CO 1.288 - 1.549 1.269 1.549
Emission Intensity NOx - 0036 - 0.302 - 0.046 - 0.280
(mg/mfsec) CO 0.285 - 0.151 . 0.367 ' 0.194
iotal. Emission Int. NOx . 0338 o 0.326
{mg/m/sec) CO : 0.436 - 0.561

The future concentratlons are caused by the roads and background concentrations. The
calculation results are as shown in Table 2022 and the distribution of pollutant level of
Teeverchid Rd i is shown in Figure 20.2.1. Beyond the border which is 40 m far from the centre of
the road, concentration of NOx is in the fange 0.08 — 1.05 mg/mj and that of _CO is in the range
0.167 - 0.229 mg/in’. '

The future concentration of CO is nearly cqual to the standard on account of high background
con_centrations, however, cdmribuﬁons from vehicle cmission o the air is small. 'T he
concentration of NOx (NO2+NO: composition ratiq' is about 50 % eaéh)_near the border mdy
exceed the Standard in case of its air stability D(neulraij, E(stable) in iranéversal winds. As
. concentration is éffectcd by change of wind speed, “wind ‘direction and air étabiliiy 'high
“concentrations are anticipated in a short term and especially in the wmter However, it is difficult

to diffuse the air effectually because of the low embankment road, Therefore if settlement exists
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along the proposed road, adequate afforestation planning of road sides will be

promole the air diiffusion function,

Table 20.2.2 Caiculation Results at Border

required 1o

Concentration in the futurc Rackground Standard
Terms Substances {mg/m’) Concentration (mg/m®)
Trans. Wind Parallel, Wind (mg/m*)
e NOx 0.055-0.072 0.038-0.063 0.017 NO2:Max. 0.50
Ejegz’a%h‘ 2010 coO T417-1437 | 1.395-1.426 1,37 Daily Ave. 0.03
2020 NOx 0.056-0.073 0.038-0.064 0.017
CcO - 1.433-1.459 1.404-1.445 1.37
NW 2010 NOx 0.054-0.071 0.035-0.062 0.017 CQ: Max. 8.0
Tolgoit | CcO 2.052-2.075 2.028-2.063 2.0 Daily Ave. 3.0
Road 2020 NOx 0.052-0.069 0.034-0.060 0.017
s CO 2.068-2.096 2.063-2.081 2.0
(Teeverchid Rd.)

4
|
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_ Figufe 20.2.1 Distribution of Pollutant Level
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Test Calculation for the Environmental Effect of Proposed Fuiure Road Network

The environmental effect of proposed future road network is predicted for 2010 and 2020 with

the following calculation conditions:

1. Emission rates of UB City in 2010,2020 used are thosc of Tokyo Governiment in 2000, 2010

respectively.

h B W o

- liems — NOx, CO (pothutants) and COz (global- warming effect)

. Result of analysis on road network in 2010 and 2020 - daily traffic volume

. Road length of road network scction, analysed running speed and 3 types of traffic volumes

. Traffic volumcs of “No trolleys and Buses + Trolleys”™ are tabulated by {inding that current

frolleys on their rimmng sections are 20% of the total of buses + lrolleys If trolleys are

replaced by buses, the 20% is used for the additional air pol]utlon caused by buses on the

lrollcy operation seclions,

6. The case with thc proposed future road nctwork, and the without case of no 1mpr0vemenl on

the road network are studied.

Results of test calculation in 2010 and._2020 reach the following conclusion as shown in

Table 20.2.3 and Figure 20.2.2 respectivcly:

1. The 1rafflc flow will be 1mpr0ved because of 1mplementauon of proposed future road

network as a result volume of air pollutants such as NOx, CO, COz will decrcasc by 40 %

compared to the case of no read improvement. Therefore, the proposed future road .

network will contribute to improvement of alr condltlons in UB City.

2. NOx 3411/5916=0.58, CO: 4337/7169=0.60, CO2: 875379/2556637—0 56

3. Becausc running distance of buses is one—lenth compared with that of other vehicles, air

pollutant volume emitted from buses can hardly contribute to the whole volume.

4. Even if trolley buses are abolished or remain, their effect is no more than 1% of the total

daily emission.
NOx: (369- 328)/34!1 =0.012, CO: (169-151)/4377= 0004
CO2: (45874-40794)/875379=0.006

Table 20.2.3 Calculation Results (Unit; kg/day)

Bus

licms Condition - Car Truck Total
: NOx With Bus+Trol 315 2,219 281 2815
2010 CO With Bus+Trol - - 2,082 1,307 i32 - 3,521
CO2 With Bus+Trol 394,145 294,353 34,838 723,336
With All Bus 380 2,703 369 3,452
NOx Bus+Trol L ) 328 34101
Without All Bus 767 4,742 455 © 5,964
2020 : . Bus+Trol 406 - 5916
: With AH Bus 2,650 1,536 169 4,355
Co Bus+Trol 15t 4,337
Without All Bus 3,664 3,292 238 7,104
Bus+T'rol ] ) 213 1. 7,169
. With All Bus 472,194 362,390 45,874 880 458
co2 ) Bus+Trol - ) 40,794 875,379
Without All Bus 910,844 596,135 . 55,665 -~ 1,562,644
Bus+Trol 1,556,637
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ton/day )

Emission Volume of NOx in 2020 Emission Volume of CO in 2020 Emission Yolume of CO2 in 2020

ton/day
k ton/day

0 ‘ : 0. :
A}l Bus Bus+Troi AllBus Bus+Trel AllBus BustTre) AllBus Bus+Trel All Bus Bus*TruI All Bus BustTrof

with " without with without with withaul

Figure 20.2.2 Comparison between With and Without Future Road Network

2) Water pollution

During Construction Period

As regards plans 1o rebuild a bridge over the Selbe River, muddy waters will be caused during
construction of foundations. Therefore, it is necessary to consider time of construction such as a

period of waler shostage and plan the proper exccution.

Durmg Oper.mon Phase

. No effect on water qualuy is anticipated durmg operational phase except for certain amounts of
runoff contammg suspended solids from road surface into the natural drainage channels or onlo
open surface during the rainy seasons. The impact due to the runoff will be negiigible:, however,
to be sure, provision will have to be made for drains of adequate volume preventling direct

discharge of any oil/grease contaminated waters into the water supply area.

3) Noise

During Construction Period

Noise _icvels in the vicinity of any construction activity increases duc to running of heavy carth
mm"ing equipmem such as bull-dozers, excavators, transporl vehicles, portable generalors, elc.
Noise and vibra'lion' of the existin.g construction equipment in M.(mgolia were measured.
Regarding these construction works which will affect the environs, noise produced by
construction eqmpmem is prcdaeted The prediction point is at the edge of the site. The
relalmnshtp belween main construction equipmem and distance are shown in Figure 20.2.3. Asa
prediction method,. conétruclion'equipmem is ‘properly allocated and cach noise level

synthesised as follows:

L = IOlogl.;_,(lO"”m+ '!01.2J|'0+ T 1'0!.nrm)
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Calculation conditions 'md results are shown in Table 20.2.4. Although the Standard for
construction is still not enacted, high noise levels caused by construction eqmpment will be
anticipated. Where housmg developments or dwcilmgs are localised close to Lhe site, therefore, it

is necessary to cstablish a noise barrier along the b()rderhn_e of the site, to reduce impact.

Table 20.2.4 Calc.u.l.ation Condition and Result

k _ Noise Level | Distance
N  Name ~ (dB) (m)
% - g;';iﬁle Concrete breaker 77 30
e <f. 4| # Bulldozer Bulldozer : .18 5
IR i " Power shovel Power shovel 74 - 10
. b ¥ Air compressol -
oo HE | Roller Air compressor 77 30
\‘:‘-.:\___ . # Conerete plant Roller 70 5
N ~:: ’ € Asphalt plant
N\ |4 || % Concrete mixed | (Concrete plant) 81 30
\\ car Asphait plant 81 30 -
Nk {Concrete mixer car) 82 - 10
" 1 Total Noise Level 85
Regulatory Standards for constructlon inl apan
D 85 dB at borderline of the sile
1 10 160 ) _ _ _ _
Distance (m) _Prohibition ltems: Night time, Holiday

Figure 20.2.3 Noise Level of Construction Equipment

During Operation Phase

" The prediction of noise impact caused by vehicle transportation in the futureis performed by the

following process. For the noise calculations, the noise level Lso based on the prediction method

of the Acoustical Society of Japan (AJS) is used. The predictioﬁ method of the ASJ is as follows:

L50=Lw - 8 - 20 log gl + 10 logo( # I/dtanh2 7 J/d) + a d+ o

where: . .
Lso ' Medlan of trafﬂc noise level (dBA)
Lw Average noise power level of vehicles (dBA)
| Distance from sound source (m) :
d Average interval between vehicle (m) d = 1000 V/N S
v Average running speed (km/hour)
N Traffic volume (Vehicie/hour)
ad Adjustment factor of diffraction

ai Adjustment factor of various causcs

The formuta of noise power level in 2010 used is based on the calculation résults by this power
level survey. Noise power levels in 2020 are expected to be reduced from the present level due to _
the regulatory standards for vehicle ndisc and improvement .of vchicie .efficién(:)./. deay, the
vehicle noise is assumed 10. be slightly highcr than thatinJ apaﬁ, however it is assumed that the

future conditions in Ulaanbaatar will be close to the present ones in Japan.
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LWapi0™ 68.9 + 20 logoV + 10 loggy(al + 3.7 a2)
LW2020= 65.1 + 20 long + 10 logw (al + 4.4 32)

Using the above power level formula, the distribution of noise level in 2010 and 2020 were
calculated. Hourly traffic volumes, vehicle type proportions and speed were assumed to be the
same as in the case of the air pollution calculations, Using these data, the results of calculation

predicted using the ASJ are shown in Figure 20.2.4. Leq is about Lso plus 2-3 dB.
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Figure 20.2.4 Distribution of Noise Level
In the above figures, the noise norm in residential areas is 55 dB in daytime, therefore noise level
from proposed roads meets the standard narrowly in the area far from 20-40 m. thh continued
traffic growth after 2010, the noise levels will not decrease even though power lew,l is reduced.
Therefore, if conservation objects such as residences and schools exist along the
routes,countermeasures will be needed to reduce the noise level. To achieve this, sound barriers
with shrubs for landscaping on the edge of embankment is recommendcd, With a height in
ptdporﬁon 10 the traffic volumes. The effects of barrier height (in case of receiving height 1.2m)

are shown in figure 20.2.5. 1m-barrier height produces a decrease effect of 2-3 dB.

X —
£ .55..‘?-_7— . i i . R Helgthm )
A4 "‘1\."‘*—-..__ i ) . | o= 1m
L R et - kg e A Zm
g T o - i : [ S
a O
@ -15
P )| m— , i ;

0 : 20 40 60 80 100 120 140 160

Distance from Border Line (m)

Figure 20.2.5 Effects of Noise Barrier

Regardmg high rise remdences such as aparlments a low barrlcr produces little effect in higher

receiver posmons as shown in Figure 20.2.6. Howcver it is difficull to cope with sound
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insulation in the case of low embankment roads, because a high barrier, which is effective, has a
negative cffect on road function and scenery. Most apartments have double-pancd windows, so
the transmission loss is very high. Therefore, a low barrier together with shrubs, which reduces

noise levels by 2-3dB in lower receiver position, is recommended,

Barier Height = Om

—

o de o oo = T

Hueijght (m)

Distance from Border Line (i}

Figure 20.2.6 'Comparison between Without Barrier and With 2m_-f1eight Barrier
(NW Tolgoit Rd. in 2020)

4) Vibration
During Construction Period
Regarding carthworks and foundation works which will affect the environs, vibration produced
. by construction equipment is predicted. The prediction point is the border of the site. The
relationship between main construction equipment and distance are shown in Figu.rc 20.2.7. In

relation to a prediction method, construction equipment is properly allocated and each vibration

level is synthesised as fé]iows.

L = 10logo(10M10 4 [QM10 4« 0.y Jgany

Calculation conditions and results arc shown in Table 20.2.5. Allh_ough the Mongolian Standard
for construction is still not enacted, the vibration level caused by construction cquipment wiil

meet the Japanese Standard,
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Vibratjon Level (dB)

" Table 20.2.5 Catculation Condition and Result
5 "
- Name Vibration | Distance
e Level{dB) (m)
" b N Concrete hreaker 71 20
) N s ;:::j::fi Roller 70 10
& \ O st Bulldozer 60 10
ST Air compicssor 44 30
w0 p _ Total Vibration level 74 dB
® Regulatory Standards for construction in Japan
w " . 75dB at borderline of the site
Distance () Prohibition lems: Night time, Holiday and ete,

Figure 20.2.7 Vibration Level of Construction Equipment

During Operatlon Phase

Regarding the 1mpr0ved roads road traffic vibration tevels arc predicted in addition as noise

levels. As a predlcuon model, the following formula is defined by the Ministry of Construction

in Japan for embankment road is used.
L,y=a-log(logQ*) + b-logV + c-logM +d+ & o + af- ol

where, Ly, : Vibration level which is upper value of 80% range (dB)
Q* : Equivalent traffic per one lane during 5()Oscc (uml/SOO%ec/lanc)
Q* = 500/3600- 1/M - (Q+13Q,)
Q, : Hourly traffic volume of small vehicle (uml/hour)
Q, : Hourly traffic volume of large vehicle (umt/hour)
V : Average running speed (km/h)
M : Number of whole lanes

a0 Ad]ustmcnt factor for flat charactensllcs ol pavcmcm (dB)
¢ ¢ = l4log # (asphall pavement ¢ =5mm)
af: Adjuqlmem factor of soil proper vibration (dB)
f=8.4N" {: soil proper frequency (Hz), N : Average N value (surface-10m)
f=8Hz : o f =-20logf, SHz >T=4Hz: « {=-18,4Hz>f: 10logf-24
a 8t Adjustment factor for height of structure « s : 1.4H-1.3 (H : Height(m))
a r: Value of decay by distance (dB)  ar= § +log(t/5+1)log2
B =0077(1+as)-1.8 '
a,b,c,d . Constant a=65,b=6,c=4,d=35

The establishment of traffic condition is the same as that for noise. Calculation results of the
vibration level at the border between roads and hdusing sites are shown in Table 20.2.6 and

Figure _20.'2.8.' Thesc vatues are below the threshold of vibration sensation (0.01/s’=60dB).
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Table 20.2.6 Calculation Results at Border between Roads and Housing Site

Locati Hourly tralfic conditions Vib. Level
<ocations Small vehicle Large vehicle Av, (dB)
. volume(U) volume(U) Speed(km/h)
Teeverchid Rd. 2010 - 419 191 50 45
2020 559 261 50 47
NW Tolgoit Rd. | 2010 796 351 40 48
2020 1041 452 40 50
- 50 e
g% JWM_L
W | Teeverchid Rd, [ & 2010
é\ e * 2020
i S s St S S -
L 42— == —_ - — IR
0 10 20 30 40 50 60 70 . B0
Distance from Border Line (m)
E 50 -
;ﬁ :2 k\e\ | NW Tolgoit Rd_. I € 2610
A M ’ * 2020
& 42 i el S
£ wl. |
0 10 20 0 ©40 50 60 - 70 . 80

Distance from Border Line (m)

Figure 20.2.8 Distribution of Vibration Level

20.3 Environmental Management Program

20.3.1 Mitigation Mcasures
1} Air pollution

During Construction Period

In order to prevent the fugitive dust emission and its dispersa! it is proposed to provide a water

sprmklmg system at the construction site, pamcularly for mlersecuon at Geser lemple and for

residential areas along N'W Tolgoit Road. Dust covers may be rcqutred over the beds of trucks,

which wilt be used for lransportatlon of materials. Low emission construction equipment must

be used wherever feasible.

Durmg Operatmn Phase

Due Lo the basic reason that the present traffic W1ll be divided in two parts and the sp(,cd of the

vehicles will bc higher and smoother on rehahlhlated roads, lhe air polluuon fevels w1ll he

reduced considerably in comparison with the present level in the inner city. Even though specific

cnvironmental control measurces cannot be lmplemenled efforts will be made (o mltlgalc the

1mpacl by lhc following means.
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Fuprovement of automobiles: Improvement of automobiles invelves emission gas regulations
applied to both new models and vehicles in use. It is important to strengthen regulations in the
futurc.. As for countermeasures for gasoline engines, the use of catalysts is effective for reduction
of CO, HC, NOx. In addition, the use of electric controlled carburetors will reduce the volume of
cmission gas. In Thailand the installation of catalysts on new cars of over 1,600cc has been
required from Jan.1993. In addition, the promotion of the use of gasolinc without lead and diesel
oil with little sulfur by means of price incentive has contributed to reduce the environmental load

caused by increased fuel consumption.

Improvement of road structures: The concentration of automotive cmissions decreases by

diffusion as the distance from the road increases. Therefore, it is important to maintain distance

‘between roads and dwellings by the establishment of buffer zones and greenbelts. Comparison of

air pollutants’ concentration decay by distance under same traffic conditions applicd to basic

types of road structure are shown in Figure 20.3.1 (receivcr height 1.5m, wind direction

Density of Exhawst Gas

transversal). In casc where the height of the emission source is low, such as grade level,
concentration on the roadside is high. Therefore, when the height of the emission source
increases, diffusion is more effective. Use of barriers as countermeasures against noise and street
trees will theoretically increase the emission height, and they are cffectivé for the diffusion of

pollutants,

On the other hand, some plants are able to absorb and fix air pollutants. For instance, a 71n;wid_e
greenbelt with trees on both sides has the capability to absorb 5% of NOx emitted from a traffic
volume of 30,000 vehicles per day. Figure 20.3.2 shows that a row of trees.alol-lg a roadway has
the effect of promoting diffusion by diéiufbing the airflow.

0.35

0.30 # Conparison of Road Structure (R.P.Height:1.5m}) I | ——O— AT-GRADE )
0.25 —-O-—EMBANKMENT (Height:6m)
0.20 ---4--- CUT(Depth:m)

‘E ' o~ —— —ELEYATED(Heighl:0m)

.15

0.10

0.03

0.00

0 S T 11} 0 - . 40 o500 60 7¢ © g0
Distance from Roadside (m)

Figure 20.3.1 Air Pollutants Concentration Decay by Distance

Green Belt

Figure 20.3.2 Function of Diffusion Concerning Greenbelt with Trees
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Improvement of traffic flow: It is particularty important for achieving air pollutant reduction to
plan and maintain smooth and safe traffic {low. The rclation between vehicle velocity and
emission volume is shown in Figure 20.3.3. As a result of the master plan, the combination of
improvement of speed and control of starting and stopping is expected 1o reduce the
concentration of exhaust gas {rom vehicles. This will be especially effective for large dicsel-
engine vechicles. However, the growth of traffic volume in the future will counter this effect
uniess svitable measures arc taken, Therefore, as mentioned above, it is necessary to promote

such measures as exhaust gas regulations and traffic demand management.

120 - | | ( 89 1 T I 1400 l | |
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Figure 20.3.3 Emission Coefficient of Bureau of Envrronmental Protection, Tokyo Metropohtan
Government in 2000

2) Noise and vibration

During Construction Period

The plant and machinery to be used durirrg the construction period will be properly maintained,
Low noise producing equipment such as vibrator driver (instead of pile driver) will be used.
Engine and generator with cover will be used. With regard to use of equipment cmitti.ng high
noise and vibration such as concrete breakers, it is necessary to reduce the effect on inhabitants in

consideration of controlling daily operation hours.
During Operation Phase
The following measures will be adopled for the prevention of noisc propagation.

- Plantation of trees along both s;dcs of the roads,

- Construction of noise barriers al(mg the roadways particularly WerC !he road passes
through the settlement or habitat arcas.

- Regulating the smooth flow of traffic, thcrcby prcvcmlng the traffic jams and ihe
subsequent usc of homs.

Strength of regulations: Traffic noise will risc because of i mcreasmg traffic vo]umcs in the

future. Therefore, there is a need to strengthen the regulations and CO!]’I(}lb over the noise level

from all vehicles contributing to road traflic noise. -
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Basic measures: Various measures should be promoled include:

- Controls of total traffic volume by improving efficiency of physical distribution systems as
well as by controlling lhc.num_ber of vehicles used privately.
- Controlling large vehicles driving into the center of the cily by placing distribution
facilitics in appropriate locations,
- Approprialc usc of the roadside land.
- Controls of passing-by traffic driving through the center of the city by improving roads
with consideration to the preservalibn of the roadside cnvironment. - .
Traffic controls: Establishing and maintaining safe ﬁn(l smoolh traffic flow is critical in
reducing the levels of air pollution, noise, and vibration caused by road traffic. The foowing are

the measures which should be taken to prevent road traffic pollution:

- On urban roads, measures such as improvement of traffic signal control technologies, and
inspection and review of lfaffic rules, should be taken to reduce the frequency of starls and
stops at intersections. These measures are part of the effort to reduce levels .of nitrogen
oxides and carbon dioxide, which is causing global warming, noise, and vibration.

- Establishment of bus lanes and pfiorily lanes for other public transportation means should

- be promoted in order to cncoufage switchin.g from private cars to pﬁb]ic transportation to
help réduce the overall traffié_ volume. Buses should be kept in good condition to minimize
pollution and noise. ' , ' |

- To climinate illégal parking which hinders smootﬁ traffic- flow in urban arcas. Parking

areas shduld be improved.

&)} Pl_én[ation prog'ram
It is recommended to plant at lcast a 5-m wide gicen belt on both sides of the roads in residential
areas. The green belt also creates turbulence in the airflow across it _hcncc enhancing the
diffusion. The total stretch of the proposed roads in residential arcas will be covered under the

~ plantation scheme.

Areas in Ulaanbaatar City are characterized by thin soil cover not exceeding 10-20 em depth.
Biological activity in such soils is very low and structure is poor. Nuotritional status, moisture

reaction and base exchange capacity are generally poor.

Accbrding to the gencral rule followed at UB cily'Grccning company, the lotal area under the
plantation, the number of required trees and budgels are calculated as shown in Table 20.3.1.

Tafifl‘ used at Greening Company is given in Table 20.3.2.
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Table 20.3.1 Plantation Area and Required Plants

Green belt size Plantation
Road Tengthm | Widtlhm | Aream, | Trees Bushes small bushes
Tolgoit 4,300 10 43,000 614 77 21,500
TV- 450 5 2,250 64 75 2,250
Teeverchid 2,450 5 12,250 350 408 12,250
Total - - 57,500 1,029 1,200 36,000
Table 20.3.2 Budget for Plantation
Cost for total plants 1000 Tug,
- Road : : - - Total Total US$
- Trees Bushes Small bushes 1000 Tug.
Tolgoit 1,843 136 5,375 7,354 8,453
TV- 193 14 563 770 885
Teeverchid 1,050 .78 3,063 4,191 4,817
Total 3,086 - 228 9,000 12,315 14,156

The selection of trees tn be planted has to be done judiciously keeping in mind the adaptability of
trees to the climate of the region. As already mentioned, the trees, which are found in relative
abundance as compared to the other species as well as 'species'wi'th proven sur;aival rate should
be pre'fcrr'e.d. Consultation with experts in the field will further.help to identify the exact species
to be planted and these can be obtained from the nurseries in the 'nearbj.y areas, "The trecs and
bushes suitable for the plantation are pine, larch and wild oats, thorny currant and yellow acacia,

Plantation along the road should be done with the permission of UB City Environment

Monitoring Department.

20.3.2 Implcment'atinn' and Monitoring

Success of any environmentai management program depends upon the efficiency of the
organisational set-up responsible for the implementation of the program. Régu]ai‘_ monitoring of
the varions environmental parameters is also necessary to evaluate the effectiveness of the
‘management program so that necessary corrective measures could be taken in case there are
some drawbacks in the proposed progrdm A specxa]ly made anxronmental Management leam
will be respons:b!e for: '

i.  Collecting and analysing air samples.

ii. Monitoring noise level.

iit. Implementing control and protective measures.

iv. Co-ordinating the environment related aclivitics within the pr()Jeci as well as with

outside agencies.
v.  Collecting statistics of health of workcrs and populatlon of the surroundlng v1llages

~ vi. Carrying ow avenue plantation and its monitoring.
vii. Momtormg the progress of implementation of enwronmcmal management program
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1) Monitoring Schedule and Parameters
To evaluate the effectiveness of environmental management program regular moniloring of the
important environmental paramélcrs will be taken up by an outside agency. The schedule of

duration and parameters to be monitored by environment cell are summarised in Table 20.3.3.

Table 20.3.3 Monitoring Program during Operation Phase

Schedule and _ Budget
No Description of parameters duration of Implementing organizalion 1000
' ' monitoring : Us$
1 - | Ambient air quality (SPM, S | 24 hourly sample | UB city Municipality 5.0
O, CO and NOx) at roads; ONCE @ 5ea50n Central  Laboratory  for
W/N  Tolgoit, Naran-Ard Environmental Monitoring
Ayush, Teeverchid, Ajilchin- Auto road Department
Chinggis, South PS4, Old Laboratory of Hygiene
market, New market-Stadium Institute of Social Health
2 | Ambient noise levels, power | Twice a year 1B city Municipality 20
level ' ' Institute of Social Health
Auto road Department :
3 | Traffic volume Once a vear Auto road Department 2.0
4 | Green belt maintenance Throughout year | UB city Municipality 25.0
City Greening Company
. Forestry Institue
5 | Soil contamination along the | Twice a year Ministry for Nature and 3.0
road corridor, near o water Environment
sources (Lead, Heavy metals, Ministry of Heaith and
4 Ethyl Lead, etc.) Social Carc
UB city Municipality
Total 42.0

Note: Bascd on the results of improvement in the environmental parameters further
monitoring will be structured after consulting Ministry of Nature and Environment.

2) Cost for Environmental Monitoring/Management
The investment for implementation of the environmental management plan is given in Table
20.3.4.

~ Table 20.3.4 Cost for Environmental Mitigation / Management

Particulars Cost in Tug. Thousand
Avenue plantation’ 12,315
Net-fence? 96,000
Monitoring program’ 36,540
Total 144,855

-Note 1, See Table 20.3.2

2. Net-fence along New market-Stadium Rd.: 1,600m*2*30, 000=96,000,000
3. See Table 20.3.3

The recurring cost for environmental monitoring viz. ambient air quality, noise level, clc. will

. depend upon the number of locations, samples and times 1o be analysed by an outside agency

assigned for the purpose.
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Chapter 21 Maintenance and Repair of Roads and Bridges
21.1  Existing Condition of Ulaanbaatar city

21.1.1 Organization
Organization for the maintcnance and repair of roads in UB city is shown in Fig 21.1.1.

Only one staff is now engaged at the road section in the supervision division for the maintenance

and repair.

|

| Vice Mayor | { General Manager |

[ Mayors Office | [City Municipality | | - | l
Strategic Policy Town-Building Construction ) Transport City's Duureg Traffict
and . -----1 and Cngineering |----- Investment Co-ordination UB Zam Zasvar Offices Police
Planning Department Facility Division Department (13 Department Company
Supervision Administrative
- Division {10) Division (3) |
" Engineering .
Road (1) Embankment (1) Facilities (4) Construction (4)
t ' Reporting the damages of roads

r N . .

Contraciors ( ) Numbers of stalf

Fig. 21.1.1 Organization Related to Maintenance and Repair of Rozds of UB City

" UB city budget for roads is formed mainly from the allocation made by Road Department, but
that is not endugh for not only maintenance but also for new construction of roads. Alter 1990,
the budgct'of UB city became very tight and the budget for the maintenance and repair was

reduced. The budget in 1998 is none as shown in Table 21.1.1.

Table 21.1.1 Budget Related to Roads of UB City in 1998 (million 'Tg)

Requested  Actual

New construction and 1.2km reads and underground 491 200
~ Improvement - pipes at}3th, [4th Khoroolol
S 18.6m Gachuurt Bridge widening 37 0
L Berkh road 2.5km - o200 0
Maintenance and Repair - - ' m 0
' ‘ Total 1,000 200

Source: Ulaanbaatar city
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There is a shortage of pavement repair cquipment as well as of materials procured from abroad,
Under such situation, the function and serviceability of .roads, structures, ctc arc gradually
decreasing.  The road maintcnance and management could not be observed during the study
period. New cracks, pot holes are occurring. The life expectancy of road pavement, structures,
cte is obviously shoricned due to complicated intertwining of unfavorable conditions as weather

and poor performance in road administration.

+ Urgent rcpair works and periodical maintenance works should be conducted to save the future

extraordinary cosls.

21.1.2  Activity for Maintenance and Repair

1) Inspection

In UB city the budget for the maintenance and repair of following year is decided as follows:

a) The joint'committee of 5 organizations, inspects cach road of “Duurcg” of the city every

October
The traffic the city “Duureg”office | City = - - | Supervision
police office transport co s of the city construction division
ordination : ' company
department

b) Répon to the supervision division for preparing the next budget ptanning,

2) Maintenance and repair works _
The maintenance and repair work is mainly ordered to the registered 5 construction companies

shown in Table 21.1.2, out of which “UB ZAM ZASVAR” is the UB city’s own c‘dmpany. :

* Table 21.1.2 Construction Company for Maintenance and Repair of Roads and B'ridges

'~ in Ulaanbaatar City
No Company name Hstablis Engi Workers Others  Total Main works
hed . neers : : :
I ASBI 1991 9 88 .~ 13 110  Road construction /repair.
2 BAT ZAM : 1991 6 15 14 - 35 . Road construction /repair
3 GANGUUR 1992 8 58 . 34 100  Bridge construction/repair
4 KHUCHIT ZAM 1991 6 38 14 58 Road cons_irﬂction frepair
5 UB-ZAM ZASVAR 1998 5

100 30 - 135 Road maintenance /repair
{Old name :TOKRIJILT) . : :

Sourcé: UB city
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21.2  Maintenance and Repair of Roads for the Medium and Long Term Periods

This chapter shows importan( concept of maintenance and repair, and the recommendation of

necessary equipment and sclection of maintenance and repair works.

21.2.1 Life Cycle of Pavement

The concept of the life cycle of pavements is shown in Figure 21.2.1. The serviceability of

pavement will gradually reduce year by year. However it will be recovered by suitable repairing.

Figure 21.2.1 Concept of Life Cycle of Pavement

Analysis Pericd
oy Designing of a new : o
B e Designing of o
% .  sedtion } B repair Desigring of
[5] o Pt TCpaTT -
Q
]
A
]
=
£
Maintenance is hnportant to d 3
preserve the history of N, ", E‘Ti(fugt‘; ,?,qf
serving for the public - ] P
Repair Repair asphalt
Life cycle

({accuinulated traffic volume)

21.2.2 TInspection
Inspection of roads and bridges is .important to repair them quickly for keeping their
serviceability and for making the repairing cosls less.

Examples of inspeélion sheet is shown in Appendix 4. 1-4.3 .which were used for the inventory

survey in this project with Mongoliim companies,
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21.2.3 Execution Procedure of Maintenance and Repair of Roads

The flow chart is shown in Figurc 21.2.2 for roads, Figure 21.2.3.for bridges.

Routine Inspection
Periodical Inspection

Observation item standard ﬁgurc\ . é : Input to Data Bank

for cach category of
vnnd )

No

A L Yes
Classify damage causc of damageJ . o )

Coﬁﬁrmalion of Damage
of Road

Execution of

Measuring for each damage temporary work

Temporary work is
" needed?

[ Sclection of repair ]

Permanent work is
needed?

Evaluation standard of road
surlzce and structure

Confirmation of damage

.No

Some maintenance
works are needed

Planning of rcpair
(Size, lime)

Selection of works

e

Only maintenance
works are enough

| .. Design of maintenance and répair work o 1 .
[ Maintenance work ' " Repair work I

I —

=

Figure 21.2.2 Flow Chart of Maintenance and Repair for Roads .
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{ Inspection Start |

v

Irregular Inspection

l Commeon inspection } Il
| v
< Discovery of Defect
A it
' IFoIIow—up Survey|

i Inventory Survey |

“~>| No-requirement for Repair|

Repair/ Improvement |

Temporary Procedure]

I Study of Repair Method |

New Bridge

Repair Construction

v

LCheck of Effective. construction / End ]

Figure 21.2.3 Flow Chart of Maintenance and Repair for Bridges
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21.2.4 Selection of Maintenance and Repair Works

) Roads .

Figure 21.4.4 shows the classification of repair works by the ratios of cracks and Figure 21.4.5

shows the stage of maintenance and repair works of asphalt pavement.

70

60 KReplackment
50

40
30
20

13 Surfaxce Treatmgnt

250 1000

Uvkrlay

Crack Ratio (%)

3000
Present Traffic (Heavy Vehicle) (Veh/lane/day)

Figuré 21.2.4 Crack Ratio, Preset Traffic and Repair Work

Repairing Funcitonal damages

Repairing Structual dameges

) | Replacing Surface
= [ Partial replacing of surface _I
§; [ Replacing surface in certain width . ] 7
~ | In-plece recycted base course ¢construction
| kep]acing of surface and binder course |
l_ Overlay on existing surface I
{ In-place recycled surface .course construciion ]
[ Appilcation of thin surfacing t )
l ~ Overlay only for ratting area : l
g I Culling off of surface layer . l
8
§ I Grouting by sealing materials : ]
E I Surface treatment i |
I Paiching - |
v | Smoothing of gap I

Figure 21.2.5 Selection of Repair Works for Asphalt Pavement
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2) Bridges

The selected maintenance and repair works arc shown in Figure 21.2.6.

Repair

~—Recovery

Injection into Beam

r Restoration of Beam

L Reinforcement ]

L. Replacement—

- p~—Direct metho

|__ Surface Coating of Beam

Bonding to Beam by Steel Plat
Additional Girder or Column

Additional pre-stress

—— Indirect method—-Reinforcement by New Beam

Partial replacing

Replacing

Figure 21.2.6 Repairing Works for Bridges
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21.2.5 Equipment for Maintenance and Repair

Many kinds of cquipment are needed against various kinds of maintenance and repair works. The
list of necessary equipment is shown in Table 21.2.3. “©" shows the important ones among

them.

Table 21.2.3 Equipment for Maintenance and Repair of Roads

Sign board
Snow removal

Model

Patrol car

Road service car

Dump truck

Water lorry

Motor grader

Road stabilizer

Back hoe -

Wheel loader

Belt conveyer

Roller

Rammer, compactor
Distributor

Joint cleaner

Asphalt finisher

Road maintenance vehicle
Concrele breaker
Pavement breaker
Compressor

Generator

Welder . ' : O
Bridge inspector
Truck cranc
Line raarker
Motor grader with snow plow . : O
Radio communication equipment '
Vchicle weight measuring equipment

© Ollnspection
O{Management

00®0H®00B®O0©®O [CGravelroad

000 @0C00O

O |Guard rail

O
‘O0QC [Weeding

O O [Concrete pavement
® [|Structure

© © - [Asphalt pavement
O 0O [Shoulder

O
O
00O ¢ [Roadcleaning
oRoNON o)

O 000
O 000
O

®© ©©® 0eeo

o0
O 000
O 000

o0

0®
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21.2.6

D

2)

Problems on Maintenance and Repair

Lack of budget

The budget for maintenance and repair of roads of UB city is small or actually none.

UB city is proposing the Mongolian Government to utilize the revenue from the vebicles at the

gates of UB cily as their own resource according to new regulation of city road fund.

Lack of staff in the city road depaﬂmcnf
The stalf of road maintenance is only one. UB city have a plan to increase the staff to 5 for

proper maintenance and repair of roads considering the long term road maintenance and repair

plan. Latest regulation defined the road owner responsibility system for the traffic accidents.

The maintenance and repair work shall be divided into two categories. One is routine or urgent
work and the other one is comparatively large sized work such as periodical improvement works.
The latter one is desirabie to be ordered to the construction companies in cach contract base from
the view point of cfficicncy. However the former one is better to be conducted by the UB city

directly.

Categories : - Work to be done be execuied by

Routine and urgent works Inspection, small scale City own organization

' - _ repairing '
Comparatively large sized . Overlay, improvement, Commit to construction
works : widening - companies on contract base

Capability of the construction companics
Quality control and work efficiency are important factors of the cbnslruction companies. 5
registered companies have 120 units of con_struélion cquipment and trucks. (Table 21.14 in
Appendix shows the equipment of these companies.) They have been used for more than 10
years and became supcrannﬁated. Their work availability is 20-40%, .and their performances

have decreased 50% and less.  Actual available number of the equipment are only §2-25 units

- for urgent and qualified works. [t means 0.04- 0.08 units per km to consider 300km of main road

length in UB city. Itis much smaller comparing (he casc of Japan, where there arc more than 0.2

units per km were owned for routine repair and urgent works.
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21.2,7 Organization for Routine and Urgent Repair Works

UR city has some working parties in their organization for routine and urgent requirements,
Generally speaking, the number of the necessary party are considered as one per 400-800
thousand m2 of pavement arca. UB city has a 600km length of roads as shown in Table 4.1.1. 1f
assumed total area of the pavement is 6 million m2, it will need 10 partics. However UB roads
need less maintenance in winter and the necessary numbers may be reduced to Sparties.

Numbers of the crews and cquipment in a party are shown as an example in Table 2124,

Table 21.2.4 Example of Numbers of the Crews and the Equipment in the Party for Repairing of

Roads
<Staff> Nos.
- Foreman 1 :
" Driver 2 Staff transport, materials transport
- Operator 1 Roller
Shoveler 2 Unloading materials
Raker 2 ~ Raking
Painter 1 Tack coating ,
" Sweeper 1 Cleaning up damaged place
Flagman 1 traffic control
Total - i1
<Hguipment> : _
Cargo truck 1 Doule cab, 2-4 ton,
Dumptruck o o 4 ton ‘
Car 1 Van type, 4WD
Vibration Roller ] © 05tn -
Sprayer 1 - 25liters/min.
Hand heater 1 L
Small instrument 1 Rake, shovel and etc.
Radio comunication 3 cach vehicles
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21.2.8 Repairing Works

The following show the illustration of repairing works.

Figure 21.2.7 shows the paiching method for road and bridge surface.

Width of cutting of asphalt layer

tem ?

\// 1] Asphalt Concrete
Base Course

. Cut-off line
Check Sub-basc

Figure 21.2.7 Patching Method

Figure 21.2.8 shows the paﬁially replace method

g Width of cutting Asphalt Layer >2.5m

D
lc¢m r ) ‘l
i L |
' q()/ 774 LA —l { ] ]!:) Asphalt Conerele
: Basc Cauisc

N, Cut-off line

Check Sub-base

-Figure 21.2.8 Partial Replacement Method
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Repairing method for the pavement at approach scetion of bridge is shown in Figure 21.2.9.

. About 5.0m length )
1 Replacement by Asphalt (15 cm) ' Surface repair

T ~I—

SRS i peiiy e aied

Replacement by “— - .
Subgrade (1.0 m)

Figure 21.2.9 Repair at Approaéh to Bridge

Applying cross beam and repairing slab method for the superstructure is shown in Figure
21.2.i0.

Cross-beam (cast in situ) Slab (cast in situ) Bond Sealing in Cracks

(thi;knes§=30 cm)

-
;&,”-‘zl T
R RS b g
R \‘\\\\\\, .
A Y ~
RN RSN TN i Cement Mortar
AR AT NN -
N oA NN NN §
‘\\;\ N NN Ve
L =
1
1.70 m !
i

Figure 21.2.10 Applying Cross Beam & Reforming Beam

Repairing and reinforcing method lor the substructure is ShO_Wn. in Figure 21 2.11.
: ) 1
1l - B
Slope protection by concrete ]
1  Ope protect .
! block {thickness more 30 cm) Concrete protection
|
I
1
f

for damaged parts
(thickness more 30 cm)

TALSLOR™

Back filling

'Figurc 21.2.11 Répairing & Reinforcing of Substructures
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21.3.  Cost Estimation for Maintenance and Repair
The annual cost for maintenance and repair of main existing paved roads is assumed (o be one
tenth of the cost for the construction of these roads as shown in Table 21.3.1. The annual cost for
mainicnance and repair of F/S project is also assumed to be one tenth of the cost of consiruction
as shown in Table 21.3.2,
Table 21.3.1 Maintenance and Repair Cost for Existing Pavement Roads
*Total area of Estimated unit cost | Hstimated cost | #*Estimated
each roads (yearly) (yearly) cost by ADB
Evaluation m? $/ m?/ year $/ year $/m?/ year
of road .
4 570,960 0.15 85,644
3 1,284,880 0.73 937,962 .16
2 70,050 3.33 233,267 X
1 93,500 6.50 607,750 186000
Total: 1,860,000 1,364,623 =2,160,000
Source: JICA study team.
*: based on the Road inventory sheet
**: Second Roads development Project(F/S), August 1998
Table 21.3.2 Maintenance and Repairs Cost for Roads in F/S projects
uB Road Pave Pave Estimated Estimated Cost of Group
~ Group Rd  Road name Length  Width area unit cost = unit cost _
(Route) No. (kim) (m} (m2) (Financial}  (Financial) (Financial)
($/m2.year) (1000%/year)  (1000%/year)
Ceniral new  Tolgoit~Sonsgolon cross 0.413 18 7434 41 240
Route  new South Tolgoil Rd 0.346 1§ . 6228 5.59 34
82 South Tolgoit Rd 1.671 18 30078 165
Northern 3 Tolgoit~Sonsgolon cross 0.413 18 7434 41 747
Route 84,85 N/W Tolgoit 3.627 18 _65286 5.49 359
New WestNaran~ArdAyush 3.006 I8 54108 297
new  South of TV~N/Rd.88 0.391 1.5  44906.5 25
38 N/Rd.88~15 11 0.454 10.5 4767 206
41 Teeverhid Rd. 8.368 18 150624 827 1,584
Southern new Teeverchid SW Ext. 0.71 18 12780 5.49 70
Route 117 Dund Gol River Side Rd 1.00 18 18000 99
» South of PS4 _ 5.942 18 136956 587
Middle new  Stadium~New Markel 312 18 56160 308 308
"~ Ring
Route
Total 2,880
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Chapter 22 Implementation Program for F/S Projects

22.1 Projects to be Implemented at the First Stage

For the realization of the whole of projects s&;lccicd for feasibility study in Chapter 15, it needs a
huge amount of the cost. Implementation schedule of the projects shall be studied under the

consideration of the following items:

1) Execution of high priority projects in early occasion, which arc selected from the most
appropriate long-term road network for 2020.
2) Maintenance and repair works for existing and future road networks.

3) Measures to sustain current public transportation systems in future.

22 1.1 Execution of High Priority Road Development ProJects

Current road network will become congested in 2020 as mentloncd in Chapter 8. Traflic
congestion is forecasted especially on “the west part_of Enkh Tawan Avenue”, “the roads to the
satcllite towns” inbluding “road to airport (Nadamchin Rd)” and “access road (o northern ger

villages”.

The current “access road to northern ger villages™ shall be maintained, however without new

road development, from engineering and environment points as mentioned in Chapter 3 and 7.

“Access road to satellite towns” shall be developed in parallel with the regional development.
It wiil not be effective to pul large amounts of investment to the roads only.  As the scope of
this FS study is limited within urbanized UB, actual cxccution plan for these access roads is

expected to be studied in detail by another project.

The role of Enkh Taivan road will become more important as the lransverse trunk road between
east and west of UUB As memioncd in Chaptcr 8, the development of alternative routes of
easl-west {ransverse road will conlnbulc to the solution of the congestion by dispersing the
. traffic rather than the widening of the Enkh Tawan alone, - Three alternalive rouics were
studied in Chaptcr 10. The result of economic evaluation shows that, for all routes together,
. the B/C is 0. 94 and EIRR of is 9.3%, which is close to the values rcquxrcd for project to be

economically viable.

~ From the view boim of cost and benefit, the i;ﬁpro\}emcnl_pf the West End of the Central route
has the best cost-efﬁciencj followed by the southern route. The ccono_mic performance of
Northern Route is low at B/C of 0.71 and IRR of 6.4%. This is because of its high cost.  This

' route passeé thrbugh mb_uritair_:ous tcrrﬁin and there are 6 I_Sridges on this route. Middie ring route

is economically viable at B/C of 1.03 and IRR of 10.5%.
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Tolal construction periods are assumed o be about 8 years as mentioned in 17.4 of Chapter 17 of

Main Text. While the total cost of FS projecis is about US$ 116 million. ‘Whole of the projects

would be divided into 3 implementation slages and average cxpenditure for one stage should be
about US$ 30 (o 40 million. '

Considering the above budgetary implementation constraint, current developing conditions of

the lands along the expected project roads and the urgency, especially against the opening of new

central mzirkcl, following 3 projects are selected as the most high priority projects to be

implemented at {irst stage.

Reasons

Remarks

Improvement of irregular US$  The largest efficiency is ensured by The efficiency may become

Projects Cost/Term
Cross section with railway 56 ~ small cost.
al western part of Enkh million

Taivan and development of 3years
road for the access to
northern route.

It will contribute to solve the -
forecasted traffic congestion in the

" Central route and to prevent
accidents with railway.

larger after the completion of
the northern route in future.

EIRR=14.7%

Widening of Teeverchid ~ US$  Rirst, this wicjening is effective for Recently the development of

Road (Length:8.4km ) 170 the solution of traffic congestion the land along the road is in
' . million immediately due to the opening of  good progress and the
4years new central market in 1999, . . " acquisition of land is

© Second, this project has a position as

becoming difficult.

the part 1 of Southcrn route, which

should be completed as the
alternative route of the congested
central route in 2020,

EIRR=11.3%

Fly-over on Easteross  US$  This is a part of Middle Ring Road  Although the B/C of Middle

infersection 2-4 . and the flyover will contribute to the Ring Road recaches minimum
million soiution of traffic congestion due to requirement, the East Cross
3years the opening of new central market. intersection is considered in
o ' urgent need of improvement
for reducing the future traffic
congeslion in cily center area.
EIRR=10.5%
Total Cost US$ 25.0 million

Simuitaneously the development of the following facilitics is expected in early occasion from the

view point of safety of which cost were included in future road network study of Chapter 12, but

not in Feasibilty Study of Chapter 18 . Any of them shall be implemented, if budgetary

allocation is available.

Improvement of 2 intersections

Development of Traffic Signal

Traffic Sign and Road Marking

Improvement of Existing Bus Stops "
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_ US$ 0.7 million

US§ 4.4 million

'US$ 1.0 rhiltion
~'US$ 0.7 million



& Devclopment of Brainage system in UUB US§$ 12.0 million

22.1.2 Maintenance and Repair Works for Existing and Future Road Network.

There is a general icndcncy of making a politica! decision in favor of new roads but not of
maintenance during the planning of road network within very limited budget. However in the
fong term, it means to waste the precious budget if new roads are left without maintenance.
While there is an international tendency (o seek the responsibility of road management /

maintenance of governmend, if accidents occurr.
The roads in UB are under rapid destruction even at this moment. ‘They need urgent repair work.

The following idea is proposed as the priority {or the maintenance and repair

Priory Length of road Expected yearly maintenance cost
(Assumed: $5/ m2-year:width 10m)
1. The roads for public 158km -~ 1,580,000%5= US%$7.9 million
bus routes : , '
2. Busy roads Aboul 60km o 600,000*5= U8$3.0 million
3. Political important  About 20km 200,000%5= US$1.5 million
roads :
‘4. District roads ~ 95km oo 950,000%5= US$4 7 mllhon

Note : Total length of UB road is about 430km as mentioned in Chaptcr 4. While the above
ﬁgureq of road length has doubie coummg

22.1.3 Measures to Sustain Public Transportatioh System for the Future

As discussed in Chapter 5 and 9, the existing 4 bus companic's were scparated from the city
organization into sclf-supported ones in 1996. Their total annual income is TG 7 billion
{US$8.4 million), and expenditure is TG 9.2 billion (US$11.0 Eﬂllll()!l) in the first half of 1998,

Thercforc the annual loss would be US$ 2.6 million.

School chlldrcn receive a d:scou_nl_ of 4 hall of the passchger tarilf.  And Tug570 million
(US$0.68 miHioﬁ) comes as a subsidy from city office in 1997 for the discount of university
students (dpproxrmaldy 8% of the total rcvcnuc) While frec bus service is provided for aged or
: .handmapped persons wnhout any c;ubsuly The loss in revenue should be compensated by City
Government. Thesc lost rcvcnue_s correspond to 10 % - 20% of the total income. Also _11 is now
a serious issue that about 10 % of passengers do not pay their fare, which should be reduced by
strict actidns .of" dirvers.  Appendix 22.1 discusses the forécast revenues and costs with thosed

measures.,

They nced US$23 3 million for the renewal of buses during 4 years from 1999 (0 2002 in order to
suslam the service level of public transporlahon as mentioned in Chapter 9. It corresponds

US$6 million pcr annum.
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It is usual to receive goveriment assistance for public transport organization in other countries,
however current expenditure of the city 1s TG28 billion (1JS$306 million T 1997) only. It is
difficult to increasc the subsidy {rom the city.  Also il is nceessary that the bus companies should

prepare USS 6 million per annum by themselves.

10-20% 10%: for
compensal non

ion for qualified
apad etc. free pass.

Expenditure $11 milllion, ‘98 $6.mil for the use of rencwal

per annum

I1 subsidy from the city is not expectable, some measurces to fit] in the renewal fund are required.

They were desceribed in Chapler 9 and again repeated as follows:

1. Re-osganization between companics and within cach company.

o

. Raising of fare from 100Tg to 150Tg in 2000, and 150Tg 10 200 Ty in 2006, Reduction of the
scope of people applicable to {ree bus service should be necessary.  Actions by conduclors o
delete the nonqualificd passengers should be enforeed by legislative authorization as
discussed in Chapter 9. These actions would increase the revenucs during the years up to

2010, and can accumulate the funds for vehicle renewal. (see again Appendix 22.1)

3. Introduction ol new ticket systen for allowing {ree transler among routes and, unlimited use

of multi-ride ticket within a stipulated time.

4 Sale of the existing and new bus routes to private scelors should be considered, if the revenue
shortages continue.  This would require a number of preparatory arrangements, the scate of
four bus corporations should be reduced; legal arrangements 1o privatization are necessary.
(Staft of bus companies shall recetve some advantages in hidding for obtaining the route

operation), regulation and controd of the operation by TCD should be prepared and so on.

5. Government and city office should take measures 1o increase the efficicncy of bus operation.

{e.g. bus exclusive lane, improvement of bus siop, re-arrangement of bus routes, ¢tc.)
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222 Premises for Implementation

22.2.1 Financial backup by self effort

Total amount of three projects to be implemented is US$ 25.0 million. or about US$ 6 million per
annum for 4 years mentioned in 22.1.1.  While the maintenance cost is US$ 10 million per
annum as mentioned in 21.1.2. 30% of the budget of UB city (US$11 million) is not only enough
fornew dcvelohment but also for maintenance. Income from the entrance fare o the city arca by

the new roads fund comes to dnly Tg 110 million (US$0.13 million) .

Mongolian government is requested to establish the system in cafly chance to procure the
neceésary budget for the development of roads with effort themselves, The principle here is that
the road development costs should be paid by road users. For example, registered vehicles iﬁ
UB city are now at 36,000. Funds can be raised from several kind of sources such as fue! tax,

registration fee and sales tax (for purchasing of vehicles), efc.

The research for increase of the tax revenue is now under implementation by the JCA
assistance. Re\ioluti_onary changes in tax system and organization is required in Mongolia based

on the principle that the cost should be borne by the beﬁeficiaries_. As an éxample, following

methods could be proposed:
Consumption Fuel tax increase from 33Tg/l. ~ Annual increasing cost
to 100TG/L : ratio for the vehicles
o : ' {(US$$10,000)
~ Fuel Tax ~ 30,000veh x4,000 lit 120 x 77/8401g = US§I1! it %

=120 million Litter - million

Reg. Fee increase from -
: : : Tg 30,000 to 100,000 .
Registrati 30,000 x 70, 000/840— Us$ 2.5 2.5%

on Fee : mitlion
Total tax increase US$13.5 13.5 %
miltion

: Forecast of revenue and éxpendilures by the above assumplions arc in Appendix 22.2. The
influence for the social prices wilt occur duc to the increased cost of vehicles of 13 %. However,

- this lypé of macio economic analysis was not conducted in this study.

© 22.2.2 Maintenance systém

Néw road construction is the inv.estm'ent for the future. Their maintcnance and repair should be
- conducted to sustam lhe mvestmcm of the past and the present at adequate conditions. The
Ulaanbaatar city’s budgel for road mamlenancc is formed from the allocations made by lhe Road
- Departmenl whlch is decided by Govemmem under the approval of Parhamcnt But that is not
'enough for maintenance of the city roads. On the other hand, there is a shortage of pavement

repair equipment as well as of ‘materials procured from abroad. Under such a situation,
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roads, structures, cic. are now rapidly deteriorating, not gradual process as ih the past, Fhe road
maintenance and management could not be observed during the study period, while cracks,
pot-holes have appeared on the surface. The life expectancy of road pavement, structures, eic. is
obviously shortened due 1o unfavorable conditions, Weather conditions and poor administration

would affcct unfavorably.

The urgent repair works and periodical maintenance works should be conducied to save high

costs in future.

22.2.3 Recognition of Quality Control of Prdject

There is an example of bad quality control in UB. The offluaily admitted durabllsty of repair of

potholes is only one year And thc same placcs are rcpaircd every year

There is a system of one-year gnarantee for the road works, but this is not adhered strictly. The
staff of the g govcmmem and the company had come from the same government orgam:?auon
under the SO(.h.ll]Sl system. T ht,y are (00 good friends to point out the defaults of the works.
Review of contract documents for clear definition of the guarantee system and ot orgarmatwn
responsxblc for the guarantee syslem in necessary strict execution of lhe contracts should be

' ensur«.d Otherwise the desirable quality control could not be achleved

22.2.4 Strengthening of Organization for Management and Supervision -

Current cily organization for road maintenance does not function due to the lack of budget as
mentioned in Chapler 21, The new efficient and reasonable organization should be re-established
o meet with the above new large works, It should be avoided that the budgct of a state

orgamzation is just the same to the total salary of the officers engaged.

22.2.5 Contractors and their Equipment '

There are five registered contractors in UB city and they havc about 120 pieces of construction

equipment., However, most of them are old and not uqefu] as menuoned in21. 2 6ol Chaptcr 21.

Policy for upgrddm g lhe (,omrclctors to lhe interniational level shall be adOpted At the same lime
competitions among national or foreign contractors should be mlroduced through fair bidding lo

ensure the above 5 contractors are not exclusive contractors for the city projects.

22.2.6 Road Inventory Data

Roads zmd streets have no kilometer posts. The invembry sheets of rbads and bridgcs. in UB Cily
are not edited sallsfd(,tonly The records for overlay, presence of 1mpr0vement and date of the
works are not clear Bndgcs and struclures on the roads in UB City have no as-built drawmgs
.and construction records. A dcvefopmcnt of database oi inventory dala in UB Clty is strongly

recommended for Lnsurmg propcr mamlenance work
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22.2.7 Improvement of the Organization of Bus Companics and Bus Fare

It is essential for the public transportation organization to get the official financial assistance.
However it is absolutely difficult now for the UB city government. It is expecied (o sofve the
situation for the (ime being by raising the fare step by step, improvement of their organization

and sell out of the right of some bus routes to the outside.

22.2.8 Advisers to TCD

The transport situation of the city is changing as the city develops in various aspects, to which
TCD should respond in planning, regulation and implcrﬁcmati(m. Problems are —1 demand from
New Central Market, -2 parlicipa[ion' and competition of private buscs (an issuc of privatization),

-3 periodic revision of route and trips, -4 restructure financial positions and 50 on.

It is recommended 1o have urgently one or two advising experts of survey and planning for 2
years in Network Planning Division in TCD of Ulaanbaatar City in order tlo strengthen
capabitities of the staff. The employment fund may be requested to the technical assistance
program of ADB, World Bank, or JICA

22.3 Proposals

22.3.1 Establishinent of Long Term Policy and Regulations

In the planning and implementation cycle of projects for the development of transport sector, a
conceplual lbng term plan is determined at f irst.  This long term plan should not be changed
easily. It should be followed by the present and every succceding cabinets for ai!ongv term
period as the basc of national policy. New governor .or mayor should not revise the basic plan
for the implementation of his pb]ilicai idea. During the years of implementation, a need may
arise 1o revise the conceptual long term plan because 6f changes in dcvéiopmcnt forecast. The
revision should be decided aﬁgr careful re-study of the basic plan and the s.piril of the original

plan shouid be respected as much as possible.

Right of way should be ensured within long years period under the ¢ity master plan law and land
acquisition law,  The land for the future road network should not be allowed for any new

construction or improvement of building even if it is standing now.

22.3.2 Establishment of Regulation for the Use of the Empty Private Lands

The drainagc'sy'stcm in UUB has many problems as mentioned in 4.4 of Chapter 4. Itis difficult
'_[o design an appropriate d_rfiinagc system with cnough capacity for floods caused by the rain
© water ﬂdwin g from the upper side of the city. Financially it is not reasonable to construct a huge

- drainage system to meet with all occasions.  However, we may recommend to utilize empty
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land as the emergency pond. Now there are still many empty lands inside of the city area. Some
of them are kept for future construction of buildings. These open lands should be excavated as a
pond until their actual development, Tax for land should be exempted during the utilization of

land as an emergency pond. This idea should be backed up by the new regulations,

22.3.3 Decision of Priority of Projects

We should recognize that all sclected projects above are studied in the scope of infrastructure
. development of UB road network. Mongolian government is exbected to decide the priority of
projects among all Mongolian projects irrespective of whether they will develop the project by
their own budget or by the assistancé of foreign organizations. Itis expected relevant authorilies

may discuss, decide and move for realization of the selected ones at an earlier occasion.
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Table 23.1.1 List of Members Concerned

BICA Headquarters, Advisory Committee and Study Team|

JICA Headguaters
1) Takao KAIBARA

2) Eri HONDA

3) Mutsumi NARAWA

TICA Advisory Commi

1) Katustuyoshi NISHIKAWA.

2) Kusumu NAGAE

3) Eiichiro MITAKE
JICA Study Team

1) Koki KANEDA

2) Kanao ITOH

'3) Teruhiko HORIE -

4) Yoshiki TAKAI

5) Hajime KINUGAWA
6) Ravinder KATIYAR
7) Yukio URANO

8) Akira ISHIDO

9) Fumiaki SHINO

" 10) Yukio KOUSAKA -
11) Morichika TAKAHASHI

: Director, First Development Study Division, Social Development

Study Department

: Deputy Dircctor, First Development Study Division, Social

Development Study Department

: Staff, First Development Study Division, Social Development Study

Department

: Chairman, Deputy Director, Kagoshima National Highway Work Office,

Kyushyu Regional Construction Bureau, Ministry of Construction

-+ Assistant Manager, Maintenance Division 2, Engineering Department,

Tokyo Second Operation Bureau, J apan Highway Public

Corporation

: Deputy Director, 1% Division, Operations Department 2,

The Overseas Fconomic Cooperation Fund _

: Team Leader / Road Planner -
ot Ragional Planner '
: Public Transportation Planner
: Road & Structural Engincer :
: Pavement.Speciaiist_
: Traffic Demand / Economic Analysis
: Traffic Survey Specialist _
: Road Administration Specialist
: Environmcntal specialist -
: Construction Planner / Co.st Estimator

: Topogi‘aphic Geographical Surveyor |
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ISteering Committee and Counter Partsf

Sicering C .
1) Mr. Ts. Damiran
2) Mr. Ts. Oyunbileg

3) Mr. R. Bud

4) Mr. B. Batjav
5) Mr. Ts. Sukhbaatar

- 6) Mr. B. Byambajav
7) Mr. B. Manduul

8) Mr. E. Gombaojav
9) Mr. Ch. Bat

10) Mr. L. Nyamsuren
11) Mr. Ch. Gankhuu

12) Mr. N, Nyamdavaa
13) Mr. L. Baltsooj

14) Mr. S. Ochirbat
15) Mr. L. Dashdorj
16} Mr. L. Davaadorj

17) Mrs. Dolgermaa
18) Mr. 8. Pioner
19) Ms. Sarandulam

Counferparts
1) Mr. L. Battsooj
2) Ms. Sarandulam

: Deputy Director, Policy Implementation and Coordination Department

: Chairman, State Secrctary, Ministry of Infrastructure Development

: Secretary, Officer, Strategic Planning and Overall Policy Department, -

MID

: Diirector, Information, Control, Analysis and Evaluation Department,

MID

: Dircetor, Policy Implementation and Coordination Departmcnt,. MID

el

MID

; Officer, Gov_ernment of Mongolia _ _

: Officer, Policy hnplementation and Coordination Dépanmcnl, MID

: General Manager, UB City '

: Dircctor, Strategic Policy and Planning Department, UB City

: Chief Architect, UB City -

: City Chief Engineer and Director of Building and Capitalilnvcstment

Department-

: Director, Public Transport Department

: Officer, Strategic Po]iéy and Planning Department, 'U.B City
: General Director, Road Department (Government Agency)
: Director, Budget Policy Department, Ministry of Finances

: Deputy Director, Forei.gn Trade and Cooperation Departmeht, Ministry '

of External Relations'

: Officer, Cooperation Division, Ministry of Nature and Environment
: Deputy Chicf, Traffic Potice Department

: Project Coordihator, Road Department (Government Agency)

: Officer, Strategic Policy and Planning Departmém, UB City

: Project Coordinator, Road Department '(Go.vemment Agency)
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