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Annex C.1 " List of Tree and Bush Species that Recommended for Planting and Creation of Green Zone of Astana City
No. Names of species Ave. Period . grow Desti- Evergreen Form Color Stability Market-
Russian scientific, Latin height of five speed | nation deciduous of crown ” of leafs. ability
’ ' m vears needle (autumn)
Trees
1|Birch - karelian Betula carelica I3 150 4 2]deciducus oval yellow 1.4.5.8.10 rare
2{Birch common Betula pendula 20 - 80 1 2.5]deciduous weeping vellow 1.4,5.8,9 highly
3| Birch asian white Betula platyphvila 20| 100 1 2.5|deciduous oval vellow 1.4.5.8.9 highly
4{Elm Russian Ulmus laevis 20 200 i 1.2.4.5)deciduous oval vellow brown 23.5.7.9 highly
3}Elm Scotch Ulmus scabra 20 200 1 1.2.4.5]deciducus oval yellow brown 23,579 highly
GIEIm - pinnate-branched Ulmus pinnatoranosa i3 100 1 3.5{deciduous spherical vellow 2.3.5.7.9 highly
7IEIm npus3emnc T b AUimos pumila 12 100 2] 2.3.4,5|deciduous  Joval yellow 23579 highly
8{Pear Ussuri Pyrus USSUriensis 8 200 4 2.5)deciduous pyramidal purple 1.4.5.8.5 highly
Y{0ak pedunculate Quercus robur 20 400 3 2.4|deciduous spherical tanned 1.4.6.8.9 rare
10)Spruce red Picea rubrum 20 300 4 2.4]evergreen conical dark green 24589 rare
11|Spruce white Picea canadensis 25 350 4 2.4]evergreen conical silver 2.4.5,8,9 rare
12|Spruce Norway Picea abies 25 300 2 2.4|evergreen conical darkgreen 2.4.5.8.9 highly
13|Spruce Siberian Picea pbovata 25 250 3 2.4.5|evergreen conical green 24589 highly
L4 fwitlow white Salix alba 20 80 1 1.2.5|deciducus weeping vetlow 1.4.58.9 highly
1 5] willow hvbrid Salix gibridensis 20 60 1 1.2.5]deciduous sphencal veltow 1.4.5.8.9 highly
16]willow crack Salix fragilis 15 80| 1 1,2.5}deciducus weeping vellow 1.4.5.8.9 highbv
17 fwitlow daphne Salix daphoides 15 50 1 2.5 deciducus spherical veliow 1.4.5,8,9 highty
18{Maple Nonwvay Acer platanoides 20 200 3 2}deciduous  [round red violet 1.4.6.8.10 rare
19iMaple riverside Acer ginnala 5 100 2 2.5deciduous round carmine 24589 highky
20| Maple Tatar Acer tatarika 10 100 2 1.2.4.5|deciduous round red violet 2.3.5,7.9 highly
21Maple ash-leaved Acer negundo 20 80 1 1.2.4.5|deciduous branchy many-colored yellow 2.3,6.7. highly
S } | coniterous, '
22{Larch Dahurian Larix dahurica 30 400 2 2ladscession  [outstretched  |lightly green 1.4.5.8.9 rare
. ) coniterous, ’ ’
‘23|Larch - Lyubarsky's Larix Lubarskogo 30 400 2 2{adscession  eonical lightly yellow 1.4.589 rare
_ S S . ‘ coniferous,
2d{Larch” Siberian Larix sibirika 30 450 2 2.5|adscession  |comica} - brightly vellow 1.4,5.8.9 highly-
coniferous,
25|Larch Sukachev's Lanx’ " |Sukaczewii C30) 400 2 2.5|adscession ~ |conical brightly vellow 1.4.3.85 highly
. coniferous, .
.26|Larch Chekanovskv's Larx Czekanowskogo 30 450 2 2 |adscession conical tightly green 1.4.5.89 rare
. coniterous,
27|Larch Japanese YLarix fieptolepis | 20 400 2 2|adscession  Jconical blue-green 2.4,5.8.9 rare
S8 Linden Amur Tilia amurensis 20 200 3 2.4 [deciduous round vellow 2.4.5.8.10 Tare
20|Lime large-leaved Tilia platvphylios 25 500 3 2.4|deciduous pyramidal yellow 2.4.5.8.9 rare
30]|Lime small-leaved Tilia cordata 20 300 3 2.4.5[deciduous oval golden vellow 24589 highly




No. Names of species Ave. Period grow Desti- Evergreen Form Color Stability Market-
Russian scientific, Latin height of live speed natton deciduous of crown of leafs, ability
m vears B needle (autumn)
31{Lime Siberian Tilia sibirica 25 300 3 2.5|deciduous oval veltow 24589 highly
32 |Silverberry Elaeagnus argentea 8 50 1 2.4.5)deciduous branchy sifver 1.4.3.7.9 highly
1 2 3 4] . & 7 8 9 10 11 12 13 14
33[Olive Russian Elaeagnus angustifolia 8 50 1 2.4.5|deciduous branchy silver 1.3.5,7,9 highly
34|Fir sifver Abies alba 25 200 3 1.2.4]evergreen conical darklv green 2.4.5.8.10 rare
33|Fir Siberian Abies sibirica 30 130 3 1.2.4jevergreen conical darkly green 2.4.5.8.10 highlv
36/Mountain ash Amur Sorbus aucuparia 8 70 3 2.4.5)deciduous oval red 1.4.5.8.10 rare
37[Mountain ash COMMmMOon Sorbus aucuparii 15 30 3 2.4,5}deciduous oval red 1,4.5.8.10 highly
38| Mountain ash Siberian Sorbus aucuporia 7 30 3 2.4.5]|deciduous oval . red 1.4.5.8.9 highly
39| Blackthorn Prunus SPINOsa & 100 2 2| deciducus egg-shaped purple 1,4.5.8.9 highly
40| Plum Ussuri Prunus ussuriensis 8 100 2 2|deciduous g&a-shnped vellow [.4.5.89 rare
41 [Pine Scots Pihus silvestris 30 350 2 2.4.5{cvergreen round green 1.3.5.8.10 highly
42|Pine shore Pihus contorta 25 400 3 2{zvergreen branchy green 1.3.5.8,10 rare
13| Poplar (aspen) trembling Populus tremula 25 100 1 2.5|deciduous__ fround purple 2.4.35.7.9 HH3Kas
44 | Poplar balsam Populus balsamifera 30 150 1 5 |deciduous egg-shaped vellow 243579 HH2IKER
43 [Poplar white Populus alba 30 100 1 2.4.5|deciduous _ |oval vellow 2.4.5.8.5 highly
46| Poplar laurel Fopulus laurifolia 25 100 1 2 5]deciduous egg-shaped vellow 2.4.5.7.9 highly
47]Poplar Kazakhstan Popuius kazakhstan 28 100 1 2.4.5|deciduous conical vellow 24.57.9 rare
48] Arbor-vitac American Thuja cocidentalis 6 150 3 2.djevergreen pvramidal green brown 2.4.538.9 highly
49[Chokeberry Asian Padus 10 100 2| 2]deciduous oval vellow 24585 rare
30|Chokeberrv common Padus virginiana g 100 2 2.4.5]deciducus egg-shaped red 24589 highly
511 Bird cherry Padus racemosa 10 100 2 2.4.5|deciduous branchy yeliow 24589 highly
52|Crab-apple Siberian Malus sibirika 7 100 4 2.4, 5|deciduovs  fround bronzy 24,589 highly
53|Apple wild Malus silvestnis 10 100 4 2 4]deciduous round bronzy 2.4.589 highly
34} Ash green Fraxinus lanceolata 15 250 2 2.4.5ldeciducus  {pyramidal vellow 1.4.6.89 highly
Bushes
1}Chokeberry black Aronta melanocarpa 3 70 3 2.4 {deciducus oval vellow red 24585 Tighly
2|Hawthom Altay Grataegus altaica 5 250 2 1.2,3.5ldeciduous branchv orange 14589 Tare
3|Hawthorn Arnold's Grataegus Arnolda [ 300 2 1.2.3.5deciduous oval red brown 1.4.5.8.9 rare
4|Haw red Gratacgus sanguinea 6 300 2 1.2.3.5|deciduous aval red 1.4.5.8.9 highly
5| Hawthorn Maximovich's Grataegus Maximowiczii 7 250 2 1.2.3|deciducus oval red 1.4,5.89 rare
G]Hawthorn {(with green tlesh) Grataegus 5 200 2 1.2.3]|deciduous oval red 1.4.5.89 rare
7{Hawthom Almaty Grataegus almaatensis 3 200 2 1.2.3|deciduous aval red brown 1.4.5.8.9 rare
8&|Hawthom common Grataegus ocsicanta &l 300 2 1.2.3.5}deciduous oval red brown 1.4.5.8.9 highly
9]Hawthorn pinnate Gratacgus pinnatifida 6 250 2 1.2.3deciducus oval red 1.4.58.9 rare
10| Hawthorn Shreder's Grataegus Schredera 5 250 2 1,2.3|deciduous oval red brown 14,589 rare
11|Elder red-berried Sambucus TACEmOsL 3 30 1 2|deciduous round vellow 2.4.6.89 low
12| Barberrv common Berberis vulgaris 1.5 60 2 2{deciduous _ |oval golden red 1.4.5.8.9 highly
13|Barberry Siberian Berberis sibinka 0.5 70 2 2{deciduous oval red 1.4.5.8.9 highly
14{Barberry Japanese Berberis tunbergii 2.5 50 2 2 jdeciduons ovel carmine 1.4.5.8.9 rare
15|Spindle-tree wartv-barked Euonvmus VErrucosn 2 70 2 2 jdeciduous round red vellow 2.4.6,89 rare




[0 Names of species Ave, Period grow Desti- Evergreen Form Calor Stability Market-
Russian scientitic, Latin keight of live speed nation deciduous of crown of leafs, ability
m years needle (autumn)
16|Spindle-tree European Euonvmus europaea 5 70 2 2] deciduous round red vellow 24689 rare
1 2 3 4 6 7 t 9 10 11 12 13 14

17[Cherrv Bessev Cerasus Beuseyi 1 50 2 2.5{deciduous outstretched brown 1.4.5.8.9 highlv
18| Cherry nanking Cerasus tomentosa 1.5 50 2 2.5{deciduous round brown 1.4.5.89 highly
19| Cherry Jaround Cerasus frutcosa | 50 2 2.5{deciduous  loutstretched  lred brown 2.4.5.8.9 hightv
20|Hvdrangea panicled Hydrangea panicuata 2 60 2 2]deciduous oval vellow 1.4.6.8.10 rare
21 [Dogwood tartar Cornus alba 2 70 2 2.5{deciduous round brown 24589 highly
22| Greenweed dver's Genista tinctona | 100 2 2.5]deciduous sheaf-hike vellow 1,3.5,7.9 rare
23|Jasmine l_gmumi Jasminum fruticans 1.5 50 1 21deciduocus round vellow 1.4,58.9 rare

24 [Honevsuckie Alpine Lanicera alpica 1.5 401 2 2{deciduous branchy vellow 2.3.589 rare
25|Honeysuckie Altaj Lanicera altaica 3 30 2 2{deciduous branchy vellow 23.589 rare
26{Honevsuckle common Lanicera xvlosteum 2 50 2 2{deciduous round vellow 2.3.589 low
27{Honevsuckle [Maack's Lanicera Maakii 2 50 2 2{deciducus round vellow 2,3.5.8,9 rare
28| Honevsuckle Pallas's Lanicera Pallasiana 2 50 2 2|deciduous round vellow 2.3.58.9 rare
29iHonevsuckle cvencbHHan Lanicera edulis- 1.3 30 2 2|deciduous branchy vellow violet 1.3.5.8.9 highly
30| Honevsuckie sweet-berrv Lanicera coerulea 1 30 2 2|deciduous branchy vellow [.3.5.8.9 rare
31{Honeysuckle Ruprekht's Lanicera Ruprechtiana 3 30 2 2[deciduous branchy vellow 1.3.5.8.9 rare
32|Honevsuckle tartar - Lanicern - tatarika 2.5 60 2 2.5|deciduous sheaf-like vellow 2.3.5.7.% low
33|Shadbush - Canadian Amelanhier canadensis § 50 2 1.2.4.5fdeciduous braachy red 24589 rare
34|Shadbush dwarf Amelanhier spicata 3 50 .2 2fdeciduous branchy red 24589 highlv
35[Shadbush ' Amelanhier ovalis 4 60 2 1,2.4.51deciduous branchy red crange 24,589 highly
36| Willow 6necryAauwan Salix alba 2 30 i 1,2.5}deciduous __ |sheai-like vellow 2.4.5.89 highly
37| Wiltow Caspian Salix caspica 2 30 B 1,2.5]|deciduous . [sheaf-like vellow 24589 rare
38]Willow purple Salix purpurea 1.5 40 i 5|deciduous sheaf-like vellow 2.4.5.8.% low
39| Willow Ledebur's Salix Ledebura 3 60 1 2|deciduous sheal-like vellow 24585 rare
J0iWillow . sharp-leaved Saklix acutifolia 2 30 1 5|deciduous sheaf-like vellow 2.4.5.7,9 rare
41| Guelder rose ) Viburnum opulus 4 50 2 2]deciducus round red orange 2.4.5.8.% highly
42} Pea-shrub reoponoeBHUHaA Viburnum lantana 5 50 -2 2{deciducus oval red 24589 highly
‘43| Pea-shrub vellow Caragana arborescens ! 100 1 1.2.3.5|deciducus oval vellow 23579 highly
44| Pea-shrub low Caragana pumila 2 80 1 2.3|decsducus oval vellow 2.3,5.7.9 highly
43| Cotoneaster hedge Cotoneaster licidus 2 60 2 2|deciduous oval purple 23589 rare
46| Cotoneaster black-berried Cotoneaster melanocarpus 2 60 2 2|deciduous  ]branchy redish 2,3.5.39 highly
47| Buckthorn Pallas's Frangula Pallasiana 4 70 2 5jdeciduous oval vellow 2.4.5.8.9 rare
48{Buckthorn Ussun Frangula USSUriensis 3 80 2 5|deciduous oval brown 24589 rare
491 Buckthorn Frangula cathartica 4 80 2 5)deciduous oval brown 2.4.5.8.9 low
50{Almond steppe Amvgdalus nana 1.5 50 p 2.5]deciduous oval veflow 1.3.5.8.9 highly
51]Almend Ledebur's Amvgdalus Ledeburii 1.5 50 2 2]deciduous oval brown 2.3.5.8.9 highly
32]Juniper cOMIMION Juniperus COMmunis 10 200 4 2|evergreen round green 233589 highly
33{Savin Juniperus sabina 1.5 150 3 2{evergreen decumbent green 2.3.5.8.9 highlv
34{Tamarisk false Muricaria alopecuroides 1.5 {00 4 2{deciducus oval yelow 1.4.5.8.9 rare
331 Buckthern sen Hippophae rhamnoides 3 30 3 2|deciduous branchy tanned 1.4.5.8.9 highly




[No. Names of species Ave. Period . grow Desti- Evergreen Form Color Stabulity Market-
Russian scientific. Latin height of live’ speed nation deciduous of crown of leats, ability
m’ vears ) ) needle {autumn)

1 2 3 4 5 6 7 3 9 10 11 12 13 14
56{Nine-bark common Phvsocarpus opulifolia 2 50 3 2|deciduous sheaf-like vellow green 1.4.5,8.9 highly
57|Rose Altai Rosa altaica 1.5 50 2 2 [deciduons sheaf-like . red brown 1.4,5.8.9 highly
381 Dogrose Rosa coning 1.5 50 2 2.3}deciduous sheaf-like red brown 2.3,5.8.9 HU3KahR
59|Rose Japanese Rosa rugosa 1.5 60 2 2.3|deciduous __|sheaf-like red brown 2.3.5.8.9 highly
60]Rose pEHXNnNasn Rosa laxa 2 50 2 3ideciduous sheaf-like red brown 2.3.5.8.9 HH3Ka®Rn
G1{Rose cinnamon Rosa ctnnamomea 24 60 2 2.3ldeciduons sheaf-like red brown 2.3.5.8,9 HW3KAan
621Rose thorny Rosa spinosissima 3 60 2 2.3]deciduous sheaf-like red brown 2.3.589 HW3KaHn
63{Spiraca urals false Sorbaria sorbitolia 2 50 2 2|deciduous sheat-like purple 1.4.5.8.9 rare
64| Currant golden Ribes aureum 2 30 2 2.5|deciduous oval vellow red 1.3.5.7.9 highly
63 {Currant black Ribes ngra 1.5 30 2 2|deciduous oval vellow 2.4.5.8.9 highly
&6 |Currant red Ribes rubrum 1.5 40 2 2|deciduous oval vellow 2.4.589 highly
67|Lilac Amur Suringa amurensis 5 100 2 2.4]deciduous oval yellow 2,4.5.8.9 rare
68|Lilac Hungatrian Suringa josikaea 3 80 2 2.4.5|deciduous branchy vellow 24589 highlv
69|Lilac Woils Suringa Wolva 2 80 2 2|deciduous oval vellow 24.5.8.9 rare
70|Lilac common Suringa vulgaris 5 160 2 2.4.5|deciduocus oval vellow 24,589 highly
71 ]Lilac jate Suringa villosa 2 100]- 2 2 |deciduous oval vellow 24589 highly
72|Snow berry white Svmphoricarpos FACEMOSUS 1.5 30 2 2|deciduocus oval yellow green 2.4.5.8.10 highly
73|Spiraea SNOW Spirea crenata 1 20 1 2|deciduous  |sheaf-like red brown 1.3.5.8.9 rare
74| Aaron’s beard Spirea salicifolia 2 20 1 2{deciduous sheat-like vellow red 1.3.58.9 rare
73| Spiraca cupeHeUus 8 T HiSpires suringifolinceae 1.5 25 1 2 {deciduous sheaf-like vellow 1.3.5.8,9 rare
76!Spiraca oriental Spirea media 1.5 25 1 2|deciduous . |sheai-like red brown 1.3.5.89 rare
77{Nine-bark Amur Spirea trilcbata 2 20 1 2|deciduous . jsheaf-like red brown 1.3.5.8,9 rare
78{Spiraca agepo6oenuc|Spire hypericitolia 1.5 20 1 2|deciduous sheaf-like red brown 1.3.5.8.9 low
79{Spiraca Japanese - Spirea - japonica 1.5 20 1 2 jdeciduous sheaf-like carmine 1.3.5.8.9 rare
80| Tamarisk pbiXnbli Tamarix laxa 4 40 1 2.5fdeciduous branchv vellow 1.3.5.7.9. rare

Lianas
1| Grapevine Jwird Vitis sibvestris 8 20 ] 4{deciducus climbing lightly vellow 1.4.6.8.10 highly
- Stability _
Note: there is an abbreviation in the list 1.Light-requiring -
. S ) 2.Shadow enduring -
* . Speed of growth: Destination: 3. Drought-resistant
" Trees : Bushes ‘ 4 Hygrophilous {moisture requiring)

1. Veery fast growing (growth more than 1m) -

2. Fast growing (growth 0.6 -1m)

. 3. Average growing (growth 0.3-0.5m)
4. Slow growing (growth up to 0.3m)

1. Very fast growing
2. Fast growing

3, Slow growing

=5, Sanitary&protection zone '

}. Land-mark tree
2. Landscape -
3. Green hedge
4, Shadow tree-

5. Frost-resisting

6. Freeze slightly

7. Salt-resistont -

8. Cannot resist soil salinization
9. Resistant to air pollution

10. Cannot resist air pollution




Annex C.2

Extracts from “Regulations on establishment, maintenance and protection of green
plantations in Astana City”Prepared by V.P Bobrovnik(2000).

2.2Tentative forestation zoning of Astana City territory.

Forestation conditions in Astana City are different. It conditions variety of works on

greenery planting and landscaping. Classification by quality and area shown below was
implemented by us with application of soil data of 1962-63 and 1996, hydrological
materials of 1986 and 1989, as well as results of the reconnaissance survey of the

territory of Astana. As per this classification the following areas were determined by

groups of forest-growing conditions:

I. Best conditions for forest growing (quality below the average) comprise 3 regions:

Starting from Mozhaisky Street between Seifullin and Kenesary Streets up to
Bukeikhan Street and further the narrow strip stretches up to the corner of
Sary-Arka and Ishimskaya Streets. This is a flat plain slightly sloping

- southwestward. Level of ground water is 3-4 m (in some places 1.7-2.2 m), ground
~ water mineralization is 2.7-8.4 g/l. Occurrence depth of mottled saline waterproof

clays. -~ 3m. This area is suitable for creation of phytocenoses of all the plants
recommended for the city. Thickness of drainage-scréening layer for trees is 25-35
¢m, for shrubs — 15-25 cm.

Region in the central-western part of the city stretches from Moskovskaya Street in
the north to Panfilov Street in the south and further turns southwestward between

~ Zheltoksan Street and Pobeda Avenue up to Krasnoarmeiskaya Street. In the east the

region is confined by Pushkin Street and in the west — .by Sary-Bulak riverbed.
Occurrence depth of saline mottled clays is 1-2 m in the western part of the area,
and in the eastern part — 2-3 m. Ground water occurrence fevel is 0.5-0.9-1.5 m.

~ These are conditions of below the average suitability for forests. The same plants as

in the 17 region can berplanted here. But preferable are plants with shaliow rootage
(espemally in the western part). .

Narrow strip along the bank of Ishim River stretches from Korkyt Street to

-Sary-Bulak riverbed. Ground water level is 0.8-1-2.m. Occurrence depth of saline
: clays is 3 min the east and 2-3 m in the west, Condltlons and technology of planting,
x seedmg are anaiogous to those apphed in the previous region.



II. Group of satisfactory conditions, low suitability for forest growing. Includes
several regions;

Strip initiates in the northeast from the crossing point of Kazakhskaya Street and
Dzhangildin Street stretching up to the corner of the former Kommunisticheskaya
Street and Zheltoksan Street in the southwest. Ground water level is 2-3.5 m,
occurrence depth of saline clays is 1-2 m. It is possible to establish plantations here
using all the species recommended for the city, but more preferable are the plants
more resistant to unfavorable soils and with shallow rootage. Thickness of

' dramage-screemng layer is 30-40 cm,

The region in the northeast: a strip stretching northward from Seifullin Street to thc
railroad. In the west the region is confined by Syrdaria Street, in the east — by
Likhachyov Street. Ground water level in the west is 4 m, in the east — 1.6-1. 8or3
m. Ground water mineralization is 5-6 g/l. Occurrence depth of salme clays is3m

Forcstatlon conditions are satlsfactory, sitmilar to those of the previous reglons

1L Condltlons of very low quahty, very fow suntablllty for forest grovwng, compnse
several regions: ' o : ;

Rather _vast.region is located in the northwest _of' the city: startilig from Mbskotskaya

Street and Astrakhanskoye Highway, in the south encompassing Novaya, Dulat,
" Krivoguz Streets and stre'tching' up to Lunin, Lesozavodskaya Streets in the

northwest and Gogol and Ugolnaya Streets in the north. Here ground waters_'occ'ur
close to the surface — 0.8-1 m; their mineralization is 9.8-39 /1. Saline waterproof
clays also occur close to the surface — 0-1-2 m. Accumulation of water can be
observed in some places on the surface. Processes of swamping, salmlzatlon and
intensive impoundment are ongoing. The forestation condmons are very low, that is
dramage and lowering of ground water level is necessary. Plantatlons should be
established in holes, trenches or on the surface. Thlckness of the dramage-screpnmg
layer is 45-50 cm. It is expednent to use plant spectes resnstant to salinization and

- water: willows, poplars, elms, maples, s1|verberry (Elaeagnus afgemea) Tartar

honeysuckle (Lonicera tatar ica), Golden currant (Rlbes anrenm), acaCIa and rose

species.

There is a small region in the middle of western part of the city. Latltudmal stnp |
between Dzhangildin and Seifullin Streets turns southwestward between Pobeda

Avenue and Kolkhoznaya Street and stretches up to Ishimskaya Street in the south.

" Ground water level is 0.8-1.2 m, occurrence depth of saline clays is 2-3 m. Temtory

of the mentioned region is drained a little better: 1mpoundment and salinization take



place on a lesser scale. Here the assortment of plants can be increased to some

extent by addition of hawthorn (Crafaegus), Ussuri pear (Pyrus ussuriensis), apple

"~ tree, lilac, Ground cherry (Prumus fruticosa), etc.

» Broad region in the southwestern part of the city: to the west of Kulturnaya Street

and westward of the valley of Sary-Bulak River. Ground water level is 0-1-2 m,
occurrence depth of saline clays — 1-3 m. Conditions are similar to the previous

region. Conditions are rather unfavorable for greenery planting in Manas Street,

- Abylai-khan Avenue (from the bridge to the building No.6 and a spot at size of

1200-2000 m further eastward of the bridge).

So, on the territory of Astana City several main forest-growing regions can be marked:

1.

To the north and northwest of Manas Street to the west of Pobeda Avenue, along
Manas Street, to the south of Tarkhan Street. This is the region with the most
difficult unfavorable conditions for forest growing, Here greenery planting will be
the most costly and laborious. Mostly the worksfwill have to be directed to

- supplementation, rehabilitation, and maintenance (repair) of existing plantations,
2. Central-western region stretches from Moskovskaya Street to the bank of Ishim

River and up to Kenesary and Imanov Street in the south. In the west the region is
confined by Sary-AIka Street and Pobeda Avenue, in the east — by Koshkarbayev
Street. This is the region of low su1tab|hty for forest growing with hlgh density of
bunldmgs. For conduction of planting works improvement of drainage system and
correct designing of planting sites is required. Here all the plants recommended for
planting in the city can be applied, but preferable are species with shallow rootage
- and less exigent to soil conditions.

3. Region with the most favorable conditions (below the average level) of forest

- growing conditions. It occupies the strip from Seifullin Street in the north and
Kenesary and Imanov Streets in the south. In the west the region is confined by
. Valikhanov Street and stretches up to Mozhaisky Street in the east. The whole

recommended assortment of species could be planted here. Thickness - of the

. dramage-screenmg layer can be limited within 25-35 cm. Constraints for planting on

this area are as follows: established infrastructures, hlgh level of ground water,
replacement of natural souls by grounds.



Annex C.3
Extracts from “CONDENCED VERSION FEASIBILITY STUDY ON CREATION
OF THE BUFFER ZONE OF ASTANA CITY AND ESTABLISHMENT OF FOREST
MELIORATION STATION” prepared by “KAZGIPROLESKHOZ” INSTITUTE

1.7. Land availability for forest growing

By physical-mechanical quali.ties,' salinization degree, solonetzisity, moisture content,
grouﬁd water level, presence of natural forests, and also by experience in tree growing
the folloWing groups of lands available for forest gro_wing have been separated (Tablel):
I group — lands available for forest growing guarantee growing of relatively stable
and viable plants of majority trees of local flora,
11 group - lands with limited avéi.labil'ity for. forestrgfowing, appiropriate for growing
 of salt-resistant species with the help of advanced agrotechmcs
Il group — lands condltlonally available for forest growing, appropriate for growing
of the most salt-resistant species with the help of advanced agrotechnics.
It’s possible there to grow 4-5 m plants with lifetime of 10 years and
- preservation up to this age over 50%. _ :
The crmcal condition for growing of vigorous enough trees and shrubs are couhsse
planting in combination with spacing (water stores) and lifelong care. -

I group — 11,899 hectares (37%) consists of dark chestnut, meadow-chestnut, meadow,
not saline, slightly saline and slightly solonetzic types and complexes with not
appropriate for this group components up to 50%,  including those by watermg
conditions: ‘ R :
Ia — 8,620 hectares (27%}) — automorphic (dark chestnut) where it’s possible to grow
- the majority of local trees and shrubs; R =
Ib — 2,742 (8%) — semthydromorphlc (meadow chestnut) - appropnate for growmg
- of water-resistant species; : L e
- Ie - 537 hectares (2%) - hydromorphlc (meadow sols) — for plantatlon of
- water-resistant species. o : ' -
Species, planted on the oils of the 1 type w1ll have hlgh stratum factors under the
conditions of maintenance of lifelong rich soil and correct preplant soil treatment.

II group — lands with limited aValilabiIity. for forest growing — 2,283 hectares (7%)
accumulates lands with medium degree of salinization. They are dark chestnut,



meadow-chestnut, rarely- meadow soils of different salinization degree by profile. Only
salt-resistant species can grow on these lands. '
Agricultural measures on those lands should be primarily aimed at improvement of
water delivering to plantations being grown, since excess of moisture leads to better
adaptability of plants on saline soils, as well as at destruction of solid solonetzic bed.

111 eroup — lands conditionally available for forest growing — 1,912 hectares (6%) ~ are

heavily saline; slightly and medium diversities and their complexes. Only most
drought-resistant and salt-resistant species could be grown on them without root
reclamation. '

Plants on such lands are not resistant and not long term.

IV group — lands not available for trees and shrubs growing - 9,221 hectares (22%)

include solonetz, alkali lands and their complexes, and also boggy-meadow and heavily
saline soils, cultivation of which will be possible only after handling root reclamation
(drying of swamped grounds, washing up of heavily saline soils by means of dramage
gypsuming of solonetz soils). '

There is a large tact (1800 hectares) of lands not appropnate for forest planting in the
northern part of the territory, allocated for green zone. Cultivation of these lands is
necessary in order to ‘close the ring belt (ring) around Astana City from the side of
prevailing winds. That is why it is proposed to conduct on that territory root reclamation
followed by planting.

- For treatment of aoutmorphic and semihydromorphic solonetz in the northern part of
green zone most appropriate is reclamation that includes complex of chemical and
agro-biological methods.

1.8. Experience in greenery planting and artificial afforestation

When plantmg greenery in Astana City prevlously most common spec:es were Populus

alba Ulmus pinnatoramosa, Acer negundo etc. Plantmg of trees and shrubs inside the

city as well as on datchas was done by putting saphngs into holes with the help of

advanced agrotechnics of land cultivation, pamally with ground replacement and

~ irrigation. The majority of city plantatlons is in satlsfactory stages and has ornamental
shape. - ' : - ‘



Only narrow strips and groups of shrubs in the flood-lands of Ishim River and near

swamp depressions in over flood land terrace represent natural arboreous and shrub
vegetation in the area of Astana.

Experience in greenery planting and protective afforestation for creation of green zone
of Astana City could be observed on the example of Akmola forestry artificial
plantations and existing forest belts along the highways and railways. All existing

plantations in the area of Astana green zone allocation have been elaborated and
described. -

The best condition (II-III yield class, density 0.5-0.9) was detected in 2-6 row forest
“belts and coulisse plantations with wide (at least 20 m) mter—couhsse spaces, where
continuous care for ground is maintained (plough of row-spacmg and coulisse spacmg
up again) on dark chestnut soils of different texture (from slightly to heavily loamy) not
saline and slightly alkali saline and slightly solonetzic ones.

In dense plantations (with row spacing of 2.5 m) Oppresswn of arboreous species occurs
together with dead top species.

In general poor condmon of forest crops could be explamed by unfavorable so:l
~ qualities (densny and dryness of ground beds, caused by solonetzrcnty) at weak
agrotechnics and soil cultivation, and also by absence of soil treatment and care.

In 1904-1914 years silviculturist A.L.Adamovich has laid forest crops mainly Betyla
verricosa and Pinus silvestris in “KrasnyYar” tract, situated 18 km to the southeast of
Astana on meadow-chestnut loamy soils. At the present time these plantations on the

area of 50 hectares are in good conditions (yield class III, density 0.4, content 8C2B)
with dence underbrush of shrubs. '

Analysis of forest growing conditions and experience in creation of'greenery in the area
of Astana City allow concluding the followmg o : :

 Forest growing conditions of the area of green zone allocatlon are characterlzed by

unfavorable climatic conditions (dryness — moisture deficit, tensioned wind regime,

~ severe frosts), mixed soil cover defined by compactness, salinization, solonetzicity,

- heavy texture, and essential participation of sWamped terr_i_tori_es.' This requires

selection of relatively drought-resistant and salt-resistant species, and application of



specific agrotechnics of soil treatment, aimed at accumulation and preservation of
moisture, desalinization, and on swamped areas — drainage, when creating the green
zone;

Moisture deficit stipulates forming of rarefied (low-dense) plantations, this is proved
by experience in protective afforestation. Relatively rarified plantations (narrow
strips combined with strip-spacing), where continuous care for ground is maintained

(plough of row-spacing and inter-strips spacing), are in good conditions and safe.
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Description of Relevant Aquifers as Groundwater Source
Akmolinsky Aquifer

The Akm_o_linsky aquifer, which extends about 60 km to the noith of Astana and
the northeastern sub-aquifer of the Akmolinsky aquifer, is located within the city.
It is composed of four aquifers of the Carboniferous fis_Sulred limestone called

Tournaisian sediments, as shown in Figure D.1.1 according 1o the exploration

" conducted during 1957 to 1966. The groundwater resources of the Akmolinsky
- aquifer estimated through the explorauon during 1957 to 1966 is shown in the
- following table. '

' Greundwaler resourees of the Akmolinsky aquil‘er

Sub-aquifer of Groundwater resources by degree of exploration (as of 1966)
_ Akmolinsky . | Exploited | Confirmed _Potential ~ Total
aquifer* A B G, G,
- | A-1: Zholymbet - s - 1.8 9.0 10.8
| A-2: Sofievsky - 1.7 14.4 - 16.1
A-3: Koyandinsky - 15.0 - - 15.0
A-4: Northeastern - 41 25 - 16 . - - B2
Total : LA 19.2 17.8 9.0 50.1
Unit: 1,000 m*/day _ * limestone

There are 60 boreholes with depths of 100 to 150 m; 12 boreholes in the
Zholymbetsky ~sub-layer, 18 borcholes in the Sofievsky sub-layer and 30
borcholes in the Koyandmsky sub- -layer. Out of the 30 boreholes in the

- Koyandmsky sub-layer 17 boreholes were developed for the Tselmograd city

water supply from 1945 to 1968 before operation of the Vyacheslavskoye
reservoir. A part of the well inventory and geo-chemical data of the Akmolinsky

: aqunfer are shown in Tables D.1.1and D.1.2.

, Accordmg 1o 1he dala of wells in lhe Akmolmsky aqulfer the yle]ds range from 2

1o 18 lller/sec with drawdowns of210 21 m and the average water levels are 0.5 1o
64 m below the ground surface. The average chemical contents of all soluble

E _ components called mlnerallzallon are 041013 g g,ram/lller The operalmg wells

D12

~in the northeastern sub- -aquifer generally show deeper water table, less yield and

higher m1nerallzauon_comparmg with other wells in the Akmolinsky aquifer.

Tsclmog,radsky Aqu1ter

" The Tselmogradsky aqmter is composed of alluvial sands and g gravels along the

Ishim River. ~The Former State Department of Reserve Affairs (SDRA) in 1967

- confirmed lhe amount of the g groundwater resources 1o be 6,800 malday as shown

in the following table.
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D.1.3

Groundwaler resources of the Tselinogradsky aquifer

Sub-aquifer of Groundwater resources by degree of exploration (as of _1967)
Tselinogradsky Exploited | Confirmed Potential Total
aquifer* A B C C

B-1: Left bank . 0 - - . - - 3.0

B-2: Right bank-1 . - 2.1 - 2.1

B-3: Right bank Y - - 1.7 - 1.7

Total B 30 - - oo 3.8 - 6.8

‘Unit: 1,000 m’/day _ _ * Alluvial sediments along the Ishim River

- There were 40 boreholes with depths of 10 to 15 m; 18 boreholes in the left bank

sub-aquifer, 12 boreho]cs in the right bank-1 sub-aquifer and 10 boreholes in the

right bank-2 sub aquifer The groundwalcr levels were almost constant at depths

of 3.1t0 4. 5 m and the yrelds were 0.5 10 11.1 liter/sec with drawdowns of 3.5 10 5

m. The average mineralizations were 0.8 10 10 gram/hter ranglng from 1.2

: gram/hler in the low level penod o 0.3 gram/hler in the sprmg ﬂood perlod

I The amount exploncd by the 18 borcholes in the left bank sub aqulfer was about
- 3,000 m*/day in the penod of 1966 to 1973. These boreho]es havc never been
utilized since 1973 and the groundwater ]eve!s seem to have recovered naturally.

Rozhdestvensky Aquifer

The Rozhdestvensky aquifer, which is located about 25 to 45 km away lo the
south of Astana City, is a composite of two type_s of aquifers; the Carboniferous
limestone and Alluvial sediments as shown in Figure D.12. The groundwater
resources of the two limestone sub-aquifers of the Rozhdestvensky aqoifer
estimated through the exploration of 1966-1968 is shown in the following table.

Groundwater resources of ihe R()z-hdeelvernsky- aqﬁifer (Iimeslolrc ._sub-aq.u.ifet;s)

Sub-aquifer of Groundwater resources by degree of éxploration (as of 1966-1968)
Rozhdestvensky Exploited | Confirmed .- Potential -~ 1 - Total
aguifer A - B . C C; -
C-1: Western* - - 47 e 4.7
C-2: Eastern™ S - - .. 32 .32
Total - - 4.7 - 3.2 - 19
Unit: 1,000 m*/day o o o ot * Limestone

The Sub'-aquifers of the Carboniferous weéihered -lir’n;esﬂton'e w1lh \Q:idihs of 1.0 10
1.5 km occur at depths of 5.8 to 31.1 m. There were 17 boreholes wuh deplhs of

100 10 150 m in the limestone sub-aquiters; 9 boreholes in lhe western sub- aqu:ter
and 8 boreholes in the easiern sub—aqmter. The yields did not _exe_eed 11.6 1o

26.2 liter/sec with drawdowns of 5.9 to 13.8 m and the mineralizations range from
0.2 10 2.7 gram/liter. o
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The groundwater resources of the two alluvial sub-aquifers of the Rozhdestvensky
aquifer estimated through the exploration as of 1966-1968 is shown in the
following table.

Groundwater fesmzrces of the Rozhdestvensky aquifer (alluvial sub-aquifers)

Sub-aquifer of Groundwaler resources by degree of exploration (as of 1966-1968)
Rozhdestvensky Exploited | Confirmed ) Potential - Total
aquifer A B G G
(C-3: Upper* - 142 - - 14.2
C-4: Lower* - 220 - - 22.0
Total - ‘ - 36.2 - 36.2
Unit: 1,000 m"/day * Alhwlal sedlmcnls along the Nura River

In the sub-aqﬁifcrs of the alluvial sediments along the Nura River, there were 47

- wells with depths of 15 to 20 m; 25 wells in the upper sub-aquifer and 22 wells in

the lower sub-aquifer. The sub-aquifers occur at depths of 1 1o 13.3 m. The
yields_rangc 1.7t0 10.3 liter/sec. _The water levels range 1.1 to 11.6 m with an
average of 6 m and the mineralizatioh_did not exceed 1.5 gram/liter. = A part of
the well inventory and geo-chemical data of the _Rozhdestvensky aquifer are

. shown in Tables D.1.1 and D.1.2.

D.1.4

Accordmg to the data co]Iecled by the Akmola Hydrogeological Expedition from
1988 to 1990 phenol oil producls mercury, sterol, and naphthalene contaminated
the groundwaler near the Nura River. The mercury contents in the alluvial
sedlmenls on the section of Rozhdestvenka- Mayly village range from 3.2 to 10.8
PLP with an average of 7 PLP accordmg to the hydrogeological research which
was conducted in 1997-1998 by JSC “Azimut”. The tlood pléins in the Nura
River contain 100 ton of mercury and 99 % of the mercury exists in the first 25
km section downsiream of the Smarkandskoye reservoir near Karaganda

“according to the Kazakh Stale Architecture-Construction 'Academy.  The

mercury content shows the maximum during and after spring floods, because
sludgy substances or sediments at the river botiom are moved up. The
gr'ound\iraler' in the areas adjacent to the rivé_rbeds contains mercury and the
grou_ndwalér in the areas, which were irrigated by the river water of the Nura are
also contaminated by mercury.

Nurinsky Aquifer

The Nurinsky a_quifer,. which is situated 80 km away o the southwest of the ity

near the villzigc Sabyhdy, is composed of alluvial deposits on the right bank
terrace of the Nura River as shown in Figure D.1.3. The exp]orallon in 1967

confirmed lhe amount of the g g,roundwatcr resources to be 27,300 m’ 3/day as shown

in the following table. '
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Groundwater resources of the Nurinsky aquifer

Aquifer Groundwater resources by degree of exploration (as of 1967)
Exploited | Conlirmed Potential Total
A B C, C,
D: Nurinsky* 16.0 11.3 - - 27.3
Unit: 1,000 m’/day* Alluvial sediments along the Nura River

The groundwater has been exploited since 1967 and utilized for water supply of
farms in the Korgalgi region through the pipeline of 900 km in length. There
were 16 boreholes with depths of 25 to 35 m. The thickness of the aquifer

ranges 1 to 30 m with an average of 16.5 m and the yields are 5 10 26 liter/sec with

drawdowns of 0.7 to 4.6 m. The water levels are 2 to 8 m below the ground

surface. The transmissivity of the aquifer is calculated to be 2,600 m?/day and
the storage coefficient is 0.15. The mean value of exploitation was 17,500
m3/day in 1980, 12,900 m/day in 1995 and 6,670 m’/day in 1998. The
"mineralizations at the time of the groundwater exploration were observed (o be 0.6
to 1.2 gram/liter and have increased to 0.8 or 1.5 gram/liter because of

groundwater contamination as a result of the upstream industrial pollutibn. A
part of the well inventory and geo-chemical data of the Nurinsky aquifer are
shown in Tables D.1.1 and D.1.2.
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Akmolinsky Aquifer

Table D.1.1 Well Inventory

No | Construction] Location of Well Rock of aquifer Natural Yield Drawdown [ Mineralization
year Sereen {m) | Diameter Water Level | {liter/sec) {m) (gram/liter)
' {inch) {m) :
1% 1958 23.0 - 100 B Limestone 55 25.00 24.00 0.50
2% 1859 20.0 - 70.0 8 Limestone 8.5 22.00 19.80 0.30
3% 1558 200 - 50.0 8 Limestone 6.5 20.00 24.50 0.30
4* 1959 67.0 - 100 B Limestone 140 900 48.00 %
5% 1959 67.0 - 100 10 Limestone 5.0 2900 35.00 0.40
6% 1867 31.0 - 660 10 Limestone 200 11.00 16.00 0.24
T+ 1967 370-570 10 Limestone 15.5 7.50 36.50 0.30
8% 1967 490 - 70.0 10 Limestone 19.4 450 50.60 0.15
9% 1967 410-650 10 Limestone 210 27.00 13.00 012
10% 1967 31.0-520 10 Limestone 18.7 8.50 25.10 0.12
1 1964 248 - 580 10 Limestone 18.0 15.10 23.50 =
1§ 1964 280~ 390 10 Limestone 14.0 250 22.04 -
1l 1864 15.9 - 50.2 10 Limestone 10.0 - 120 14.00 -
v 1964 256 - 57.7 10 Limestone 1090 11.38 48.00 -
Vi 1964 275 - 586 10 Limestone 8.7 9.03 23.55 —
vl 1964 14.2 - 45.6 - 10 Limestone 7.8 144 33.40 0.43
VI 1964 227 - 800 10 Limestone 49 19.44 13.00 0.70
VI 1964 188 - 50.6 10 Limestone 11.0 18.05 9.60 0.30
IX 1964 344 - 850 10 Limestone 17.0 961 15.37 0.30
251a 1964 379-625 10 Limestone 270 3.03 18.60 1.10
* : Pump station ** : not containing :
Rozhdestvensky Aquifer . :
No | Construction| lLocation of Well Rock of aquifer Naturai Yield Drawdown | Mineralization
: year Screen - | Diameter : Water Level | (iter/sec) {m) {gram/liter}
- R {inch) : {m) - : :
1 1974 40-13.0 ] Sand & gravel 4.0 5.00 1.00 1.00
2 1974 40-130 8 Sand & gravel 40 5.00 1.00 - 1.10
3 1974 - 40- 130 8 Sand & gravel 4.0 5.00 1.00 1.00
4 1974 40~ 130 8 Sand L 40 5.00 1.00 1.00
5 ~ 1974 40-16.0 8 Gravel & sand 5.00 1.00 1.10
6 - 1967 160 - 180 8 Grave! & pebble 3.0 15.00 22.00 1.00
7 1967 30-210 8 Gravel & pebbie 3.0 5.00 2.00 1.30
8 1967 30-210 8 Gravel & pebble 3.0 5.00 2.00 1.00
9 1967 30210 8 Gravel & pebble 38 4.00 1.30
Nurinsky Aguifer
No | Construction| Location of Well Rock of aguifer Naturai Yield Drawdown | Mineralization
year Screen Diameter Water Levet | (liter/sec) (m) (gram/liter)
({inch) : m) :
1 1966 230-340 10 Gravel 8.12 18.30 14.88 0.80
2 1967 130 - 270 10 Gravel 8.90 11.70 8.94 0.90
3 1966 220 -330 10 Gravel 3.65 28.30 5.80 0.80
4 197 23.0 - 350 - 10 Sand 440 26.70 11.30 0.30
5 1968 21.0-330 - 10 Sand 5.95 16.20 13.82 - 0.70
] 1966 200-320 § - 10 Gravel - BAS 25.00 10.36 0.40
7 1966 20.0 - 320 ~ 10 - |Gravel - 6.30 23.60 9.26 0.40
8 1969 230 - 33.0 10 Sand 4.12 15.30 © 12.890 0.60
g 1971 . 15.0 ~ 300 10 Sand 6.20 13.80 10.70 0.60
10 1971 18.0 - 330 10 Sand & gravel 6.70 25.00 - 10.70 0.50
12 1971 20.0 - 330 10 Sand & gravel 5.70 2250 498 1.40
13 -~ 1974 170-330 10 Sand & gravel - 6.00 -13.90 - 0.70
14 1986 21.0-36.0 10 Sand & gravel : 21.70 410
15 1986 R ~ 10 Sarid & gravel 17.20 2.20
16 1990 150 - 37.0 10 Sandstone 30060
17 1979 200 - 36.0 10 Sand 22.20 10.50 1.5
18 1987 20.0 - 40.0 10 Sand 20.00
19 1987 14.6 - 30.2 10 Sand 10.00 0.9
20 1989 198 -398 10 Detritus 11.70
21 1991 200 -360 10 - iSand 2130
22 1987 200-330 10 Sand 20.00 0.3




Table D.1.2 Geo—Chemical Data of Groundwater

Akmolinsky Aquifer
No |pH Solid Cation {mg/liter) Anion (mg/liter) Hardness 0,
residue I T Gal  Mg| Fe| CI| SO, HCO;| NO;| Nog equfv”;fen't) (me/liter)
1 1.3 539 64 60 24 0 99 48 244 -5
2 10 299 14 44 17 * 35 3 158 36 4.6
3 14 - 328 51| 32 15 0 85 36 109 Q 0 28
5 1.0 376 43 36 24 Q] 114 45 109 0 0 8.1
6 - 7.1 235 0 8 49 0 7 96 * 0 0 6.8 1.55
)i 1.2 252 28 40 12 92 38 * 0 0 3 1.2
B 1.5 153 2 12 19 24 44 * [{] 0 2.1 0,77
9 14 118 10 8 15 ] 29 24 * 0 0 1.6 1
10 1.5 118 0 14 10 - 24 28 * 0 0 - 1.4 1.08
Vi 426 110 18 11 2.8 90 106 183
Vil 706 135 54 3 38| 2001 148 268 5.5
Vil 304 18 36 23] - =% 30 82 132 3.7 2
1X 321 - 30 54 12 1.9 43 x 183 3.7
251a 1086 285 54 34 1.6} 3601 225 2
* : pot containing
Rozhdestvensky Aquifer o
No ipH Solid Cation (mg/liter) Anion {mg/liter) Hardness 0,
residue N2+ K| Ca] Mg Fe| G SO HCOs| NOj| o equfv“;fer"t) (me/liter)
1 1.8 1054 260 96 41 0.8 235] 393 49 0 -0 8.2 1.6
2 7.0 1036 131 65 46 09 213 188 366] - 2| 240 - 9.8 1.4
3 1.2 1001 120 128 41 24| 209] 217 286f 001, 0.03 9.25 1.2
4 1.6 1081 155 120 47 1.8] 2241 270 220] 005 k] 8.25 1.6
/] 1.7 1054 192 95 33 * 169 247 317 * * 1.5 *
7 1.7 1382 308 88 35 #1721 329] 45t * ok 7.3 *
8 1.5 1029 180 95 34 * 164 254 311 * * 111 *
9 8.3 1299 177 130 16 x| 317 240 360 * * 12.8 *
* : not containing
Nurinsky Aquifer - :
No |pH Solid © Cation (mg/liter) Anion {mg/liter) Hardness o,
| e TRa K] Ga] Mg|  Fe| G| S0, HCOS NG| Noj aqui(v";f,nt) (me/liter)
1 1.6 1060 129 94 60 0l 158] 280 ) 0 8 9.6 0.3
2 1.7 952 113 68 52 0 1281 112 - 0 0 H 1.7 : :
3 7.4 844 234 96 42 0.5 42| 248 366 8.2 2.23
4 8.0 313 30 56 12| @ 7 35 244 0 38
] 18 723 75 70 39 0 371 101l - O 0 4] 6.7
i} 14 367 0 118 10 09 139 88 0 - 0 L3 6.7
7 1.6 399 0 50 41 1.9 40 80 0 gl - 0 5.86 *
8 1.8 582 43 12 4 0 18 49 Q 0 8 5.6 *
9 1.6 587 43 716 24 0 28 45 0 4 7 - 6.1 *
10 8.0 347 * 76 47 041 106 72 * 0 0 - 1.1 1.76
12 1.8 1404 x| 200 56 1.4] 235 144 ¥ 0l 0 13.9 1.3
13 78 288 * 28 62 1.6 31 91 268 4] 1] 6 2.5
17 7.4 1544 * 190 63 2] 152 588 * 0 0 14.7 2.4
* : not col

ntaining
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