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At present, the Ishim River is evaluated as “Moderately Polluted” according
to the classification in (1) above,

Quality of Water Resources at Present

Resources Location Category Contamination
Ishim River | U/S of Vyacheslavsky reservoir | ClassII potable
D/S of Astana City Classlll - | moderate
Source : KAZGIPROVODHOZ Report 1997
Major part of the pollutlon load to the Ishim River is wastewater generated in

Astana. Suitable treatment of wastewater is the smgle most important

measure for water pollution control.

6.3.2 Air Pollution
(1) Standards

The air quality standard in RK on the other hand sets the permissible level of

pollution (PLP) on 14 air quality items. On the international sphere, the
standards prepared by the World Health Organization (WHO) stipulate the
level of air quahty on 6 items, mcludmg sulfur dioxide, mtrogen dioxide,

_ carbon leXId

e, total suspended partnc:pate (TSP) and partlculate matter less

‘than 10 mlcrometer in d:ameter (PMIO) in v1ew of the protectlon of human
health In comparison, the Kazakhstan standards are in most items much more

stnngent than

the WHO standards except for TSP. A comparison of the two

standards is summanzed in the table below.
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Comparison of Kazakhstan Standard and WHO Guidelines on Air Quality Criteria

Pollutant Averaging time WHO Kazakhstan
Guideline ™ Standard
Suifur dioxide Maximum Occasional -~ 0.5 mg/ m’
1 hour 0.35 mg/ m"
24 hours 0.125 mg/ m* 0.05 mg/ w
1 year 0.05 mg/ m’
Nitrogen dioxide Maximum Occasional - 0.085 mg/ m’
1 hour 0.3 mg/ m’ -
24 houss 0.1 mg/ m’ 0.04 mg/ m’
Carbon monoxide Maximmn Qccasional - 5 mg/ m’
1 hour 30 mg/ m’ -
8 hours 10 mg/ m’ 3 mg/ m’
Total Suspended Maximum Occasional - 0.5 mg/ m’
Particulate (TSP) 24 hours 0.15 mg/ m’ 0.15 mg/ m*
1 year 0.09 mg/ m’ --
PM10 24 hours 0.1 mg/ m’ --
1 vear 0.06 mg/ m’ : --
Lead Maximum Occasional - 0.003 mg/ n’
: -3 months 0.001 mg/ m’ --

Data Source; Recommended Air Quality Guidelines for the Western Pacific Regton WHO,
December 1995.

(2) Present Issues

. The city of Astana is Iocated ona vastly open and predommantly flat terram
thds are strong throughout the year, which help brmg in fresh air and

| dtssnpatc even polluted atmosphere to a large extent Compared with Almaty,

~ which is located ina basm like topography surrounded by high mountains,

Astana hasa consnderable advantage with regard to the atmospheric pollution.

According to the results of air quality monitoring carried out by
Hydro- meteorologtcal Center on NOx SOx, CO, HF and TSP, the air quality
in Astana are found to be within the permtssﬂ)le level of pollutton (PLP)
establlshed in the Kazakhstan standards, with the only exception being TSP.
Staple of TSP, the total suspended particle, is dust. The semi-dry climate with
average annual precipitation of little more than 300 mm is presumably part of
the reasons that TSP exceeds PLP.

Noise

Accordmg ‘the Kazakhstan standard PLP for noise is set at 45 dB in newly
developed resndentlal area and 55 dB in existing remdenttal area. |

Noise surveys along main streets in Astana Clty were carned out between 1991 and
©1996. Accordmgly, the noise levels along the eight (8) main streets were found to
~exceed 70 dB. Along the railway track, records show that the noise levels 7.5 m
~ away from the track are estimated between 68 and 102 dB;100 m away from the
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6.4

6.4.1

track 46 and 80 dB. SNiP defines the permissible noise level in residential area at
55 dB. The above shows that some part of the residential area along the main
streets and railway track do not conform to this PLP level, even at present.

The international airport of Astana City is another main source of noise. According
to simulation analysis by Kazaeroproject, permissible levels of noise would be
exceeded in some area along the Nura-Ishim canal. In other area noise would be

controllable by noise-suppressing structures.

Particular attention needs to be paid to the noise level in residential areas at night, as
this closely relates to the well-being of residents.

Mitigation Measures Adopted in this Master Plan

Development and expansion of a city' generally would cause, among others,
increase in generatlon of wastewater and solid waste and emrssnon of a1r pollution,
This would normally lead to increase in the pollution loads on the env:ronment

Such increase in pollution loads will normally materialize in the form of worsening

air quallty, water qualtty, noise levels, etc. In order for prepanng Master Plan for

city development that will establlsh the basns on whlch to create and maintain

'pleasant and sustainable l:vmg envrronment an appropnate environmental

framework needs to be establrshed For this purpose basic principles for

'mcountermeasures to mmgate the expected negauve 1mpacts ‘caused by the

development are essential.

The present Master Plan has adopted a number of measures to safeguard the quality

of the natural and urban env1ronment The followmg Sub- sections will discuss the

already embedded specrﬁc measures for mmgatmg posmble effects in this Master
Plan.

Aquatic Environment

Preservation of the aquatic environment could be achieved by combination of three
essential measures; securing sufficient flow in the river; control of pollutant load,
and better treatment of effluent. The followmg descnbes the specrﬁc measures
adopted in thls Master Plan in each category

(1) Securmg of sufficient ﬂow in the river

Sanitary flow discharged from Vyacheslavsky Reservonr replemshes and helps
maintain the aquatic environment in Astana. The propose_d water balance

includes increased amount of water not only for Astana but also for the areas
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2)

3

downstream of Astana. In addition, supplementary considerations were made
on the landscaping and miscellaneous use of water, which includes the water
for the replenishment of the water impounded in Astana City. He details of
water requirement estimation is presented in Sub-section 4.2.2,

Taldy Kol Reservoi_r

It is planned to reduce treated wastewater discharge to Taldy Kol Reservoir, in
order to decrease size of and the water level therein. The plan of sewerage
system development plan related to Taldy Kol Reservoir is described in
sub-section 4.4.3.

Control of pollutant load

The most effective and lasting measure for avoiding the deterioration of
aquatic environment is to control the pollutant. In this Master Plan, the

following measures to control the pollutant load is embedded.
l) E.xpansi.en of Sewerage Service Area
According to the sewerage development planning described in Section
4.4 of this Report, the serviee population of seWerage service will
mcrease from the current 73% 10 86% in 2010, 93% in 2020 and 95% in
2030 (Refer to Sub-section 4.4. 2). This will conSIderany control the
emission of untreated municipal effluent to be discharged to the natural

water body. To achieve this, the rehabilitation and installation of sewage
pipes wére adopted in this Master Plan.

2) Improvement of Solid Waste Collection

Mumc1pal sohd waste (MSW) if not properly col]ected ‘shall become
secondary source of water contamination. Accordmg to the solid waste
management plan in this Master Plan, the collection rate of MSW is
- planned to be raised from the current 80% to 100% in 2020. Better
- collection of MSW will allow urban resident to easily dispose the waste
at the generating end and contribute to the reduction of pollutant load.

3) Better management of landfill

' There is certam Ievel of' apprehensron about the water-tightness of the
city’s landfill where most of the solid waste is dumped. If not water tight,
the landfill site rney create contamination of water, particularly

- groundwater.- The solid waste rnanageztlent plan discussed in Section 4.8

' stipulates early closure of the existing landfill site with the covering of
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6.4.2

the surface by reclamation soil, New landfill proposed in this Master
Plan shall be equipped with leachate control and environmental
monitaring devices (Refer to Sub-section 4.8.5).

(4) Better treatment of effluent

One of the most crucial measures proposed in this Master Plan pertinent to the
preservation and enhancement of aquatic environment is the rehabilitation and
future expansion of the sewerage treatment plant (STP), as discussed in full in
Section 4.4. The existing STP shall be rehabilitated and maintained for use in
the next 20 years, while new capacity at the same site will be added. After
about 20 years of extended operation, the existing and rehabilitated STP
equ1pment will be reconstructed | |

In the new development areas mostly on the left bank of the Ishlm generated
sewage shall be collected and transmitted to the same STP, which will harness
the effective removal of pollutant load that would otherwise be discharged
directly to the water bodies. :

In the future, advance treatment facilities are:propdsed to be in operation,
VWIth the advance treatment, the quallty of treated water shall further be
1mproved considerably, whlch will further lessen the negatlve impact on the
enwronment '

Atmospheric Environment

Preservation of atmospheric environment could be achieved in essence by reducing
the pollutant load emitted to the atmosphere. Effects of atmospheric poliution
depend on the diffusion due mainly to wmds and thus the appropriate siting of
pollution source w1|l be of concern, too '

(1) Reducmg the pollutant load at TETS

One of the major sources of pollution load in Astana is the city’s thermal
* power plants, TET5-1 and 2. In general, the boilers have been in operation for

extended period of time and the pollution control devices adopted are also old.

Along with the capacity expansion of power generating umits, facilitation of

air pollution management is proposed in this' Master Plan, which will include;

e Adoption of bmler ‘with combusnon control technologaes to
minimize NOx emission o

* Installation of an electrostatic precipitator to collect dust particles in
the flue gas
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¢ Installation of a flue gas desulfurization plant to remove suifur oxide
in the flue gas

Consideration of alternative energy source at TETs

As discussed in Sub-section 4.1.4, this Master Plan presumes that natural gas
will be available as an alternative energy option for Astana after the year 2010,
The real availability will depend the economic viability yet to be tested in the
on-going feasibility conducted following the bilateral agreement between the
RK and Russian Federation. When and if natural gas is made available
econbmically for Astana, the energy mix for the power and heat supply of

Astana will be changed drastically.

Natural gas is a highly environmentally favorable energy option for Astana, as
the combustion of natural gas produces little or no pollution load. In the
Master Pian, natural gas-fired thermal power plants and regional heat centers
are considered for the future (Refer to Sections 4.5.3 and 4.5 .4).

Better control of automobile exhaust

Automobiles in general are another staple source of air pollution. As depicted

- in Sub-section 3.9.3(1), the number of automobile trips is bound to increase

- with the progress of economic growth in Astana. Increased occurrence of

congestion shall add to the atmospheric pollution load.

The basic ‘concept for the transportation ‘planning in this Master Plan is
avoidance of traffic concentration anywhere in the city, by providing ring
roads for circular and bi-pass traffic for fluent traffic movement in the urban

~ area. This will facilitate not only reduce exhaust gas but also keep it away

from the center of the city.

Enhancement of public transport means is another way of achieving efficient
transpbrtat'io'n system (Refer to Sub-section 3.9.3(1)). Exhaust-free public'
transport means such as trblley buses will be maintained to service the
business areas. In future, introduction of LRT system will also be facilitated

which will lessen the dependency on the individual automobile transport.

Noise

High level of noise imposes nuisance to urban dwellers. Aside from the temporary
 activities related to construction works and transportation neccssité_lted thereby,

there are two major sources of harmful noise; automobile traffic and airplanes
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taking off (and landing at) the airport. Locational factor is also imperative, as the

noise level is known to reduce quickly with the distance from the source.
(1) Reducing the noise effects from automobile traffic

" Better control of traffic flow discussed in Sub-section 6,4.2(3) above also

applies to the reduction of noise generated by automobiles. Diverting a
substantial part of traffic flow to the propo'sgd outer ring roads is the most
effective measures in terms of noise reduction. Wide road with robust
hierarchy structure as discussed in Sub-section 3.9.3(2) will help mitigate the

effects of noise to urban dwellers.

Some of the townscaping measures such as'providi.ng treeilining along major
streets and wide sidewalks, proposed in Sub-sections 3.8.3 3.8.4 and 3.8.5,
will have effects of mitigating the 1mpacts of noise to nelghbormg residents
along major streets. '

(2} ..M.itigatioh of noise impacts of airport

The International Airport of Astana, which is now being refurbished into a

full-fledged international standard airport, may cause some apprehension as a

possible source of noise. In general airplanes generate larger noise at the time

.. of lift-off than touch down. The runway of the airport could be used in two

directions NE and SW. Critical noise may thence occur at the time of lift-off

_ to NE, in which case the airplane shall fly over the SE frmge of the proposed

residential areas. The possible noise could also depend on the type of aircraft;
a B727 will impose the “footprint” of high noise contour on the ground area,

~ which is about 6km long and 1 km wide.

Spatial alignment of residential areas were carefully contémplated in this
Master Plan to avoid serious impacts that could be inflicted in remdentlaI areas
from the noise of airplanes. Between April and July, 2000 when the Master
Plan drawings were modified, residential areas immediately below or within 1
km from the flight line were removed. The pha_sihg' of residential
development were contemplated duly so that the areas close to the ﬂighi line
would be done only after 2020, by which time more elaborate information will
be available for any necessary changes of residential allocation.

Preservation of Fauna and Flora

In order not to disturb the exlstmg fauna and flora W1th conservatlon value, the
followmg mltlgatlons were adopted in this Master Pian If deemcd necessary more

" detailed study and assessment of environmental 1mpact shall be conducted at the
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time of project implementation.

(M

@

Preservation of eco system along Ishim

As discussed in depth in Section 3,10, this Master Plan considers the greenery
along the Ishim River as a major greenery axis to prevent disorderly
expansion of urban areas. In the land use plan of the Master Plan, as depicted
in Section 3.6, preservation of green buffer is clearly maintained not only
along the Ishim, but also along two major tributary streams joining the Ishim
River, The riverine areas are in general a crucial element of wild life habitat,
Preservation of this riverine area constitutes an imperative factor for the
preservation of fauna and flora. Water'quality improvement measures already

discussed in Sub-section 6.5.1 above will further effectuate this preservation.

Careful élignment of new development

~ In Sub-section 6.2.2 (2), it was pointed out;

From geo;technica] and financial view;ﬁoints,'the low flood plain is unsuitable
for construction due to water-logged phenomena and the high flood plain is
also basically unsuitable for construction. The river terrace is most suitable

for construction on the left bank of the Ishim River.

Accordingly, most of the medium 1er:m new“de\_felopm‘ent of the city is
carefully designed to take place on the relatively elevated _rivér terrace part of

the left bank of the Ishim. Some types of human activities, such as agriculture

and pasture, have taken place in these river terrace areas in the past, and
thereby the possibility of impairing fauna and flora is minimal.
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6.5 Preliminary Assessment of Environmental Impact
6.5.1 General

The ob]ecuvcs of this SCLllOﬂ are as below.

* To clarify the sources of env1r0nmenlal 1mpact and pollullon in Astana City in
the future.

* To clarify cxpcclcd major 1mpacts caused by the development of Astana City.

A further study will pi'cpare recommendations measures for mitigation of the

expected serious environmental impacts.

6.5.2 Source of Environmental Impact and Pollution

As mentioned in chapter 3, the cily of Astana will be developed to full scale by
2030. Due to the dcvelopment negatwc environmental 1mpacts may happen,
' mam]y caused by fo]]owmg aspects '

* . Increase of popu]auon (duc mamly to the expanswn of human activities)
» Development of industrial activity

. _Dcve]opment of transporlatlon syslcm

. Expans:on of city area on prevmusiy unused areas

_ 'Expccted sourcc of enwronmenta] impact and pol]unon are dcscraed briefly as
below. '

(1) Increase of Population

The population in Astana City will increase from 322,000 in 2000 1o 800,000
in 2030. Due to such an increase in the population, the following sources of

environmental impacts and pollution are expected to occur.
1) Increase of Intake Water from the Ishim River

Due o the increase of population, raw water demand in Astana City will
increase from 160320 m%/day in 1999 to 175,100 m*day in 2010,
243,700 m’/day in 2020 and 295,300 m’/day in 2030." At present, the
Ishim River is the only water resource for Astana City. To meet the water
demand in Astana City, a large part of the Ishim River should be sent to

water supply system in Astana City.

For the purpose of increasing the water supply capacity to Astana City,
construction of the IKC project is going on. _Aflér completion of the IKC

project, large amount of water will be transterred from the Irtysh
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Karaganda Canal to the Ishim River. This may cause other impacts to the

Ishim River.

Water resources development plan and water supply development plan
are described in Sub-section 4.2 and 4.3

2) Increase of Wastewater Generation

Due to the increase in population, amount of wastewater generation will
also increase from 104,133 m*/day in 1999 to 112,224 m*/day in 2010,
171,273 m’/day in 2020, and 216,842 m*/day in 2030. As the basic
cqnceptlof the Master Plan, all of the wastewater should be treated
properly and discharged to Tnldy Kol Reservoir. Taldy Kol Reservoir is
enpected to facilitate additional treatment and storage of treated sewage.
Some parts of treated sewage are to be used for iirigation water. Surplus
water of the reservoir is to be discharged to wetland west side of the
reservoir. The wetland is also expected o exert natural treatment process.
- No serious impact of wastewater generation is expected, as long as the
: proposéd system works properly. ~ Sewerage development plan is
* described in Sub-section 4.4. |

3) Increase of Solid Waste Generation

'.Some env1ronmenla] experts in Kazakhslan beheve that the solid waste
_' dlsposal site, Whth is the only dlsposal sile in Astana is a major
pol]ullon source of groundwater in Astana, lhough there is not enough
data for evaluation of groundwater condition. The disposal site is a
landfill type and it is believed that leachate water in the disposal site
infiltrates and deterjorates groundwater since no penetration protection
layer is provided. Amount of solid waste generation in Astlana is
expected 1o increase from 463, 287 m>/year in 1999, to 102,022 m’/year
in 2010 155,703 m3/year in 2020 1,526,339 m ’lyear in 2030.

_ Managemenl of solld waste dlsposal site w111 be crucial in this regard.

Solid waste management plan is described in Sub- sectlon 4.8.
4) Increase of Emission

The electric power and heat energy' demand will also increase. The

L dema_n_d for ¢lectric power is expecled'lo increase from 226 MW in 2000
to 362 MW in 2010, 485 MW in 2020, 570 MW in 2030. The heat
energ_,y demand is expected {o incréase from 2.72 million Geal in 2000 to
4.81 mlllmn Gcal in 2010, 5.97 million Gceal in 2020 and 7.28 million
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Gcal in 2030. At present, coal is fired to generate the electric power and
heat. To meet the increasing demand, several negative impacts on air
quality pollution and ash waste generation are expected. Introduction of
an emission quality improvement system and fuel changing from coal to
natural gas is considered as an effective measure to reduce the air

pollution load.

(2) Industrial Activities

)

GRDP in industrial field will increase from Tenge 18 billion/year in 1999 to
Tenge 134 billion/year in 2030, Industrial activitieslin_Astana is expected to
grow rapidly, though the composition of the industries may be shifted to
research oriented high-tech types.' In the _stati‘sti_ca_l_cetegory, GRDP in
induetrial_ field also includes not only production of industrial factories but
water, electric power and gas supply, etc, which continue to be important basis
of the city’s development.

Accotding to the concept of industrial development in Astana City described
in Sub-section 3.4.4, the industrial factories targeting markets outside Astana
or environmentally harmful ones shall be clesed, transformed or r_eloeated
elsewhere. Heavy industries with sizable en#ironmental polltlti_on sources are

not expected to locate here in future Due to development of industrial

' actw1t1es wastewater and air emtss:on may increase, but the environmental

', lmpacts are not expected to be any worse, due to thls change in orientation.

For reahzatlon of the concept of mdustrlal development in Astana City, the
environmental protection law shall be reinforced. The law to be reinforced
shall include regulation on wastewater and air emission, and procedure of
permission to construct industrial factories.

Transportation
Dueto development of Astana Clty, traffic volume of automob:le rallway and

alrplane are expected to increase. The transportatton plan is described in
sub-section 3.9. ' ‘

1) Emtssmn of pollut:on

Usually, exhaust gas from motor vehlcles is a dominant source of air
pollunon emlssmn especially, carbon monox1de nitrogen ox1des lead,
sulfur dioxide and dust. Exhaust emission from vehicles is calculated
based on the following data.
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o Total trip length of vehicles
¢ Quality of fuel
+ Exhaust system of vehicle

Quality of fuel and type of exhaust system are expected to be improved
because of going environmental effort of the Kazakhstan government.
The ring road planned in the Master Plan will contribute to reduction of
the total trip length of vehicles in the central area of Astana. Due to rapid
development of the city, however, total trip length of vehicles shall be
increased aécordingly, and the air emission may be increased.

2} Noise

Even at present, airplanes, trains, vehicles in Astana cause offensive
impacts of noise. Traffic volumes of airplanes, trains, vehicles in Astana
are expected to increase duly.

An air.p'lahé generates clamorous noise especially when it takes off.
Astana International Aifport is located close to the city border to the
~south, and :outgoing airplane needs to take off to the southwest or
northeast depending on wind directions. If the take-off route is kept in
the direction away from the city, out of the Ring Road 2, noise in Astana
caused by éirplahé is not expected to be serious.

Noise of aljtomobile:and railway may become somewhat serious along
major roads and railway tracks. The traffic volume during night-time
may have to be controlled under law, if the noise level would become
serious. Noise protection device such as walls ma'y have to be installed

in residential area a'l'ohg major roads and railway track.
(4) Expansion of City | |

In accordance v&ith the devélopment of Astana City, urban areas of the city
will expand. The area of residential area will increase from 3,355 ha in 2000
10 6,767 ha in 2.030.' The expansion of the area will cause relocation of
"éx'islting rural residences and dachas, and may have impacts on fauna and flora
in hcy_v devqldprﬁ_e_r;t area. For those who live in the residences and use dacha

to be relocated, compenSation for relocation will be rendered.

Special species of fauna and flora to be conserved are not found out in the
proposed development area in Astana. The impacts on fauna and flora thus
are not serious, as long as the effects of construction are controlled properly.
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6.6 Environmental Check List '

According to JICA Environmental Consideration Guideline, the environmental
items as shown in the table below shall be checked as Initial Environmental
Examination. In conclusion, the table shows the list of cxpeéted impacts caused by
each activity, to which the Study Team h_és concern.

Preliminary Environmental Check List

Item Increase of Industrial Transport | Expansion of
Population Activities System City
o ' Development
1. Resettlement D-2 D-2 D-2 B
2. Bconomic Adiivities D-2 D-2 D-2 D-2
3. Transport ' B B D-2 D-2
4. Separation of Community - D-2 . D-2 . D2 D-2
5. Cultural Assets and Archaeology D-2 D-2 - D2 D-2
6. Water and Common Rights =~~~ B D-2 D-2 D-2
7. Sanitation D-2 - D2 D-2 D-2
8. Wasie B ' D-2 . D-2 D-2
9 Dangers - . - D2 D-2 - - D2 D-2
10). Topography and Geology D-2 D-2 D-2 D-2 -
11. Soil Erosion : D-2 D-2 D2 - D1
12. Groundwater - s : g C D2 D-2 D-2
13. Lake, Marsh and River - - C D-2 . D2 D-2
14. Flora and Fauna ) D-2 D-2 D-2 - B
15. Weather o - D2 - D-2 - - D2 D-2
16. View - D2 D-2 . D2 B
17. Air Pollution B A B D-2
18. Water Pollution - B B : D-2 D-2
19. Soil Contamination Cc - D-2 D-2 D-2
20. Noise and Vibration : - D-2 D-2 A D-2
21. Ground Subsidence D-2 D-2 = D-2 D-2
22. Noxious odors : D-2 D-2 D-2 B

A: Serious Negative Impact expected, if pmper countermeasure is not taken

B: Minor Negative Impact expected

C: Uncertain (may become clear on invesligation)

D-1: Almost no Negative Impact expected, if proper construction is carried out
D-2: Almost no Negative Impact, or Positive Impact only

- Nine (9) environmental items are evalualed as “D: Almosl no Negative Impact”.
Remammg thirteen (13) enwronmenlal items are evaiuated as nc;_,allve even as it is

“minor. The countermeasures, whlch are memloned in lhe master plan, are
summarized in the table below. '
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Evaluation and Countermeasures of Environmental Imapact

Ttems

1. Resetilement

As mentioned in 6.5.2 (4), compensation for relocation will be rendered.

3. Transport

For establishment of suitable transportation system to meet the future
demand in Astana, Transporiation Planning is described in Section 3.9,
Environmental mitigation measures related to Transport are described in
Sub-section 6.5.2 and 6.4.3.

6. Water and Common Righis

Taking into account waler right in Ishim River, Waier resources
development plan is established as shown in Section 4.2 and Supporting
Report (E). '

8. Waste

For establishment of proper Solid Waste Management System 10 meet
future demand in Astana, a plan for Solid Waste Management System is
prepared as described in Section 4.8 and Supporting Report (L).

11. Soil Erosion

Soijl erosion will not be senous in Astana, as long as the effects of
construction are controlled properly.

12. Groundwater

As described in sub-section 6.4.1 (3), major pollution sources of
groundwater will be improved,

13. Lake, Marsh and River

Taking into account Ishim River and Taldy Kol Reservoir, environmental
mitigation measures are proposed as described in sub-section 6.4.1.

4. Flora and Fauna

As mentioned in 6.5.2 (4), special species of fauna and llora to be
conserved are not found. :

‘| 16. View {(Townscape)

For creating and maintaining the favorable and harmonious townscape in
Astata, Townscape Guidelines are prepared in M/P, as shown in Section
38

17. Air Pollution

Environmental mitigation measures on Air Pollution are deccribed in
sub-section 6.3.2. The future prediction is described in further section.

18. Water Pollution

‘Taking into account reduction of water pollution load generaled in Astana,
a development plan of sewerage in Astana is planned as described in
section 4.4 and Supporting Report (G).

19. Sail Contamination

Soil Contamination will not be serious, if Sotid Waste Management System
will work properly as described in Section 4.8 and Supporting Report (L).

20. Noise and Vibration

Environmental mitigation measures on Noise are described in sub-section
6.3.3. The future prediction is described in further section.

22. Noxious Odor

Major source of Noxious Odor is STP. Taking into account Noxious Odor,
Improvement of STF is described in F/S and Supporting Reporl (G).
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6.7 Evaluation of Future Condition

“Air Pollution” and “Noise” are closely related to the living environment in Astana.

For confirmation of effectiveness of the environmental mitigation measures to the

both items, the future predictions are carried out.

(1) Air Poliution

For the projection of future condition of air quality in Astana, “Industrial

factories”, “Electric power and heat supply plants” and “Auto transport™ are

considered as the air pollution source in Astana City. Developmént plan of

Industrial factories, Electric power and heat supply plants and Auto transport

are described in Sections 3.4, 4.5 and 3.9, respectively. The results of the

conclusions are summarized as below.

At present, Electric power and heat supply plants (Thermal Plants) burns
coal. The coal firing is a source of heavy air pollution. As they will
gradually be switched to gas ﬁrmg, the lmpact from Thermal Plants is
expected to decrease. : _

Some exnstmg major industrial factories located in the res:dentlal area
(southern part of Astana) are planned to relocate to the industrial area

(northern part of Astana). Accordingly, the air pollutlon caused by

. emissions of the industrial factories will be lessened in the center of the

city.
Due to intensive auto transport development in future, emission volume
will increase. As a countermeasure, the construction of ring road eases

traffic congestlon is proposed, and the maximum alr pollutlon level in

* Astana will decrease. Influence area caused by emission of auto transport

will expend, but pollutlon level w1ll not be serious. :
Atmosphenc pollution index (API) is an mtegratecl mdex of the
atmosphere pollution over four contammants (NO,, CO, SO: and TSP).
The API index is prOJected as follows _

2001 ~ 3-4, “moderately contaminated” |

2010 - 1-2 “allowable level of pollunon

2030 -<1. “No pollutlon

_ In the residential area API will decrease from 2-3 (low pollution level) to < -

1 by 2030,
Even at present air pollution levels in Astana are . within the standard
except for TSP, which is caused primarily by dust. The future condition of
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air quality is not expected lo have any serious problem, if the mitigation

measures as discussed earlier are carricd out properly.

(2) Noise

For evaluation of future condition of noise in Astana, “Airport”, “Railway
transport” and “Auto transport” are considered as the sources of noise in
Astana City. The evaluation is carried out on cach source. The results of the

calculations are summarized as below.

1) Alrport

Acc.ordmg to “Environment Impact Asscssmem” project — Reconstruction
and expansion of [1AA, “KazacroprOJccl — 2001, noise from the airport
after its rcconstruclion may reach inadmissible values on Residential Area
9, 10,17, 18, 19 and Station Nod0. If the course of the aircratt follow the
present practlces a zone of unfavorab]e noise impacts has a prolonged
shape which extends from north to south with width of 1750 m. An axial
line of the zone exlcnds a little }eftward from the district of station No40.
More than half of the noise zonc 1s charactcrlzed as inadmissible for

_:constructlon of rcSJdenllal bulldmgs The rcmammg part of the zone can

be used (devclopcd) under the cond