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1. INTRODUCTION
1.1 Background

Since the independence of the Caucasian Republics from the former Soviet Union, their na-
tional economics have declined and their road rehabilitation and maintenance has been ne-
glected. Therefore, extensive road rehabilitation and improvement programmes are required
throughout the region. Several Intemational Financial Institutions (IFl) and other donors are
planning major investments in road works for Azerbaijan.

Tacis is prepared to finance the construction of two bridges (Gasan Su Cay and Shemkir) on
the Ganja to Gazakh road in support of the rehabilitation of the whole of the remaining section.

The designs for these two bridges were prepared over ten years ago, and work on replacement
bridges was started. However, activities was suspended because of budget constraints. At Ga-
san Su Cay foundation piles have been driven and at Shemkir the bridge piers are mostly com-
plete. Both construction are situated alongside the existing bridges. For the Tacis financing it is
necessary to prepare a separate tender package according to the Procurement Guidelines by
the European Commission , recuperating the existing works which are under suspension, and
completing the outstanding elements.

The engineering report in it's present form comprises the construction of the Shemkir and Ga-
san Su Cay bridges

12 Project objectives and purpose

The overall objectives of the project are to co-finance the reconstruction of the Alyat -Ganja -
Georgian Border main road, and in doing so to increase the interest of other potential investors.

The specific objective is to construct two new bridges at the subject sites.

The objective of the project is to prepare detailed designs with bill of quantities and cost esti-
mates, and preparation of tender documents for the Shemkir and Gasan Su Cay bridges.

This engineering report is prepared comprising the investigations, testing, designs, quantity and
cost estimates for the project for construction of the Shemkir and Gasan Su Cay bridges. For
tendering and construction, tender documents are prepared .in accordance with the Procure-
ment Guidelines for Works by the European Commission.

KOCKS CONSULT GMBH -~ BCEOM ~ FINNROAD Ltd.
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£ TRAFFIC

The traffic study has been carried out as part of the present project. In accordance with the
Terms of Reference, it consists of an assessment of transport demand on the following routes :

- the road between Kyurdamir and the Georgian border in Azerbaijan;
- the roads between:

* Tbilisi and the Azerbaijan border,

* Thilisi by-pass,

» Tbhilisi and Marneuli, on the route to the Armenian border,
- the roads between Vanadzor and the Georgian border through :

* Vanadzor - Tasir,

= Vanadzor — Ayrum.

Existing traffic data was analysed to deduce additional data required for the study and to design
a corresponding survey programme in order to obtain the future average daily flow, which must
be accommodated in all involved sections.

Traffic counts were then executed in February and March 2001 over a short period as a basis
for obtaining average daily volumes by vehicle type. As flows can have weekly variations, seven
days automatic directional counts were also carried out. Furthermore, to take account of sea-
sonal variations and obtain a reliable estimate of Annual Average Daily Traffic (AADT) for “Nor-
mal” traffic, seasonal adjustment factors were applied.

Forecast increases to this basic data were then carried out, based on projections of the eco-
nomic activity and taking into account the chosen design period, as well as the effects of di-
verted and generated traffic from other road and routes.

Possible traffic diversion from parallel roads and modes due to rehabilitation improvement on
the Baku-Tbilisi-Yerevan project required additional investigations. For this purpose, origin-
destination surveys were carried out. Estimates of traffic diversion from railways were obtained
from the forecasting model prepared within the “Traffic Forecasting and Feasibility Studies proj-

ect”.

Traffic under this chapter describes the base year traffic levels, changes in traffic, vehicle
weights and axle loads, and traffic growth forecast of the Ganja to Tovuz and Tovuz to Gazakh
road section. The Shemkir bridge is located on the Ganja — Tovuz road section (km 382.7),
whereas the Gasan Su Cay bridge is located on the Tovuz — Gazakh section (km 447.7).

For full details refer to the Traffic Study report.

2.1 Estimated traffic patterns

Average annual daily traffic (AADT)

The average traffic volume at count stations KP 280, between Yelakh and Goran, and KP 320,
between Goran and Ganja, were considered to be representative of traffic flows along the
stretch Yevlakh — Ganja — Tovuz. (year 2001 AADT of about 3,800 vpd).

According to the previous study, traffic on the Ganja by-pass itself was 782 vpd (1999), and was
equivalent to 30% of the traffic counted just before Ganja (between Mingachevir Junction and
Ganja — by-pass east junction). Within the current study, the Origin-Destination survey carried
out at the KP 320 (between Goran and Ganja) allowed to confirm that traffic on the bypass is

KOCKS CONSULT GMBH -~ BCEOM - FINNROAD Ltd.



!m Study for Rehabilitation and the Reconstruction of the Road Link Between Baku, Tbilisi and Yerevan

much lower than on the Yevlakh — Ganja section. Traffic on the by-pass is now about 1049 vpd,
but still represents 30% of the traffic counted between Yevlakh and Ganja (a total of 3668 vpd
were counted at the at the KP 320, between Goran and Ganja).

The average traffic at count station KP 438, between Tovuz and Gazakh was considered to rep-
resent the flows along this section (year 2001 AADT of about 2,400 vpd.

Vehicle weights and axle loads

For structural design of the study roads, traffic figures have to be expressed in terms of equiva-
lent standard axles (all axle loads measures from surveys are converted to an equivalent num-
ber of 80kN or 8.157 tonnes axles, referred to as equivalent standard axles). Multiples axles are
treated as separate axles for this purpose.

The statistical analysis of axle load survey is summarised below. The figures expressed in the
table are based on statistical analysis of Equivalent Standard Axle Load (ESAL) and not in a
mere conversion of mean weight per axle and per vehicle expressed in tonnes. The Consultants
have compared the results with those obtained in other CIS countries with similar vehicle fleets
and similar economic conditions and, in the absence of other data, are satisfied that the implied
ESA values may be considered to be representative of the fleets using the main road network.

Table 2.1: Statistical analysis of axle load survey (1998 and 1999)

Vehicle Type
Large Bus 2-axle 3-axle 4-axle 5-axle
Truck Truck Truck Truck
Sample size 193 134 149 24 43
Weight
(tonnes)
Axle 1 4.33 2.20 3.80 4.50 435
Axle 2 8.09 3.60 4.90 6.04 5.36
Axle 3 4.75 438 4.57
Axle 4 463 4.59
Axle 5 4.27
Vehicle 12.42 5.80 13.45 19.54 23.15
Equivalent
Standard
Axles
(ESALs)
Axle 1 0.1113 0.0179 0.1069 0.1242 0.1214
Axle 2 1.4087 0.2769 0.6800 0.8535 0.7739
Axle 3 0.6473 0.4300 0.6634
Axle 4 0.4074 0.7575
Axle 5 0.6036
Vehicle 1.5200 0.2948 1.4342 1.8152 2.9198

KOCKS CONSULT GMBH ~ BCEOM - FINNROAD Ltd.
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2.2  Forecast of traffic growth on the study road
Traffic predictions have been made on the basis of available data, including :

e existing time series traffic count data

» available study reports by the Consultant for the countries involved, particularly previous
report produced by Kocks for rehabilitation of roads in Azerbaijan and Georgia.

« statistical data published in the Statistical Yearbook of South Caucasus.

» past and predicted GDP (Gross Domestic Product) figures communicated by World Bank
and EBRD.

« results of the « Traffic and Feasibility Studies » on-going project conducted by BCEOM.

« recent traffic counts and OD survey results carried out by the Consultant.

The predicted AADT figures were given for the period 2001 — 2030, by type of vehicle. The vol-
umes include the “normal”, “generated” and “diverted” traffic flows, where applicable, assuming
that the date of opening of the rehabilitated roads to traffic is beginning of the year 2005.

Traffic forecasts rely primarily on the relationship between traffic and GDP growth, similar to the
methodology applied by the consultant in the previous studies. Thus, existing traffic figures were
used to derive the elasticity between traffic and GDP, where possible and the results applied on
a country-by-country basis.

Predicted GDP were available from the World Bank/ IMF, however, they are basically short
term, up to the year 2006. For the purpose of this study the Consultant subdivided that forecast
time-span into two distinct periods : 2005 — 2010 and 2011 — 2030. In the absence of more ac-
curate information, it has been assumed that the available short-term GDP predictions would
extent to 2010, after which a reduced value was used. A distinction was made between pas-
senger and goods vehicles.

The average annual real GDP growth rate in Azerbaijan predicted by the World Bank/ IMF is
9.8% for the period 2001 — 2006. In this study this figure was used up to the year 2010. This
figure has been reduced to 6% p.a. beyond the year 2010.

Based on available traffic counts at a number of stations along the corridor for 1999 and 2001,
an elasticity of 0.97 was calculated between total veh-km and GDP. Since most of the traffic
includes passenger vehicles and that partial statistical figures indicate a relatively low traffic
growth of goods vehicles in recent years, this figure (rounded to 1.0) was applied to passenger
vehicles. Traffic flows of goods vehicles normally relate to GDP by a lower elasticity value,
among others because an increase in the country’s wealth creates more production centres,
thus shortening the transport distance to consumers. In this case a value of 0.8 was assumed.
The relation between GDP and traffic using the above mentioned elasticity values are given in
following table. The traffic growth rates represent that of the “normal” traffic flows.

Table 2.2 : Azerbaijan GDP and Traffic Growth Rates

Period Passenger vehicle traffic Goods vehicle traffic

GDP elasticity Growth GDP elasticity Growth
2001 -2010 | 9.8% p.a. 1.0 9.8%p.a. | 9.8%p.a. 0.8 7.8% p.a.
2011 -2030 | 6.0% p.a. 1.0 6.0% p.a. | 6.0% p.a. 0.8 4.8% p.a.

KOCKS CONSULT GMBH - BCEOM —~ FINNROAD Ltd.
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Forecast results for ‘normal’ traffic (base scenario)

Yevlakh — Ganja — Tovuz: The present volume is about 3,800 vpd. By 2005, the normal traffic
would have grown to about 5,400 vpd, and to 8,500 vpd and 26,500 vpd respectively in the
years 2010 and 2030. Over the period 2005 — 2030 the normal traffic would have increased by
an average of 6.5% per annum.

Tovuz — Gazakh : The present volume is approximately 2,400 vpd. By 2005, the normal traffic
would have grown to about 3,400 vpd, and to 5,500 vpd and 17,100 vpd respectively in the
years 2010 and 2030. Over the period 2005 — 2030 the normal traffic would have increased by
an average of 6.6% per annum.

Forecast of ‘diverted’ traffic (base scenario)

Diverted traffic that was considered in the present study may have originated from two sources :
» Traffic diverted from other roads
= Traffic diverted from the rail mode

A distinction is to be made between goods (heavy) vehicles and passenger vehicles.

It has been estimated that only heavy vehicles are likely to divert to the Yevlakh - Georgian bor-
der road section. The combined volumes from other roads and from rail are estimated to range
between 18 vpd in 2005 and 91 vpd in 2030.

Forecast of ‘generated’ traffic (base scenario)

Generated traffic is the latent demand expected to materialise after the implementation of an
improvement in the transport system, in this particular case, after the rehabilitation of the project
roads. It is associated with the decrease in the transport cost, reflected by the lower expected
vehicle operating costs (VOC).

The estimated traffic generations in 2005 is about 350 vpd for the Ganja — Shemkir — Tovuz. For
the remaining sections of the road project in Azerbaijan, no generated traffic is predicted since
the road was considered to remain in good condition.

Combined traffic forecast (base scenario)

The combined estimates of forecast traffic of Yevlakh — Ganja — Tovuz — Gazakh section
(“normal”, “generated” and “diverted”) are set out below for the years 2001, 2005, 2010 and
2030. More detailed information are given in Appendix 2.

Table 2.3 : Predicted AADT on the link Yevlakh - Ganja - Tovuz

Year AADT Average growth 2001- 2030 | Average growth 2005- 2030
2001 3,760

2005 5,770 7.2% p.a. 6.6% p.a.

2010 9,100

2030 28,520

KOCKS CONSULT GMBH - BCEOM - FINNROAD Ltd.
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Yeviakh - Ganja - Tovuz Traffic Forecast

Table 2.4 : Predicted AADT on the link Tovuz - Gazakh

Year AADT Average growth 2001-2030 Average growth 2005-2030
2001 2,390
2005 | 3460 | 7.1% p.a. 6.6% p.a.
2010 5,480
2030 17,220

18000
16000
| 14000
512000
| 10000
| 8000

4000 -

3. TOPOGRAPHICAL SURVEY, MAPPING AND DRAWINGS

The topographical survey were tied in to the Azerbaijan national grid. Prior to the survey of to-
pographical details a polygonal traverse are established. Permanent concrete traverse points
are placed, numbered and surveyed. In addition to the tachometric survey all traverse points
were levelled and connected to the national elevation system. The existing road centreline,
crass sections and the proposed carridor of the additional carriageway are surveyed in 50 m
intervals, which were reduced to 25 m or less when required by side constrains (e.g. at junc-
tions, build-up areas). The survey also included topographical details like existing roads, tracks,
drainage structures, buildings etc.

KOCKS CONSULT GMBH —~ BCEOM - FINNROAD Ltd.
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The survey was undertaken using the following items of equipment:

2 total station Leica/Wild T 1000

2 electro-optical distance-meter Wild DI 1000

2 precision levelling instrument Wild NAK 2

2 data recording unit (digital registration) Wild REC modul GRM 10 & PC-reader GIF 10
2 Notebook with surveying software

Ancillary survey equipment like tripods, reflectors, levelling staff, etc.

Survey data from the recording unit was downloaded to a notebook using CARD/1 survey soft-
ware. The co-ordinates and elevations were calculated, controlled and converted to the CAD
CARD/1 (Computer Aided Road Design) requirements.

Base maps were produced of the existing road showing contour details of the road corridor.
Using these base maps a digital model was developed through CARD/1 and the horizontal and
vertical alignments designed. Plan drawings were produced at a scale of 1:2,000. For the pur-
poses of producing convenient sized tender documents the drawings have been prepared on
A3 sheets.

4. GEOTECHNICAL INVESTIGATION AND ROAD CONSTRUCTION MATERIAL

The road from Udjar to the Georgian Border crosses the Shemkir river at km 382+690 by means
of a bridge. Adjacent to the existing bridge a second structure is designed to replace the exist-
ing bridge and in order to provide in the future sufficient width for four lanes. The existing bridge,
structure No. 32, with 3 spans has a total length of approximately 68 m. At the left hand side of
the old existing bridge, construction works of a new bridge had already started several years
ago, but the works were suspended.

The Gasan Su Cay bridge is located at km 447+650. This bridge, structure No. 44, with 1 span
and cantilevers on both ends has a total length of approximately 38m. Adjacent to the existing
bridge on the right hand side a second structure is designed to replace the existing bridge. Con-
struction works of a new bridge had started, but the works were stopped and the construction
site abandoned

For the review of the design of the newly constructed bridge foundations or the construction of
new foundations information of the subsoil conditions were required. For an assessment of the
soil conditions and bearing capacity a preliminary soil investigation was carried out. The investi-
gation results are presented in this report.

4.1. Geological Overview

The road from Udjar to the Georgian Border crosses alluvial - proluvial foothill depressions and
the Kura-Araks region. The landscape in the vicinity of the road between Udjar and Yevlakh is
generally very flat. This area consists of sediments which belong to the Upper—pliocen-
quaternary period and Alluvial-Proluvial deposits with various thickness. These deposits com-
prise generally of loam material i.e. yellow brown to grey sandy silts to sandy clays.

From Yevlakh in direction to the Georgian border the landscape becomes more hilly. This area
consists of sandy-clayish deposits of the quaternary period. Lower quaternal deposits are con-

KOCKS CONSULT GMBH - BCEOM ~ FINNROAD Ltd.
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sisting of clay with changing contents of sand and silt. The upper quaternal deposits are a mix-
ture of gravel, coarse sand and bigger stones from alluvial-proluvial periods. Riverbeds consist
of coarse to fine gravel, sand and sandy silt to silty clay.

4.2 Investigation and Testing
Field Investigation and Sampling

Soil investigation has been carried out by sinking of boreholes and by execution of dynamic
penetration tests.

Shemkir bridge

Two Boreholes were sunk at the proposed locations for the new abutments and one borehole in
the middle of the riverbed close to the pier foundations. The boreholes reached a final depth of
12m below adjacent ground level. Penetration Tests according German Standard had to be
abandoned at shallow depth ( < 5,50 m ) due to large stones which prevented further penetra-
tion. During the time of the field investigations in March 2001 the river bed was completely dry.

Gasan Su Cay bridge

Two Boreholes were sunk close to the proposed locations for the new abutments to a final
depth of 12,0m below adjacent ground level. Penetration Tests according German Standard
had to be abandoned at shallow depth ( < 2,70 m ) due to large stones which prevented further
penetration.

The boreholes were executed by the Design Institute "Azdorprojekt" with a truck mounted drill-
ing rig. During drilling operation soil samples were taken, sealed, marked and send to the labo-
ratory of the Design Institute for testing. All results of the field investigations and laboratory
testing have been compiled by the Design Institute in a engineering-geological investigation
report. Details of the soil profiles and soil properties are presented in that report.

The dynamic penetration tests were carried out by staff of the AZYOL Laboratory with a
penetrometer (as described in German Standard DIN 4095) using the light version DPL-5 (Test
results see Annex1)

The field investigations, drilling and penetration tests were executed during March 2001.

Laboratory Testing

The samples taken during the field investigations were delivered to the soil laboratory of the
Design Institut "Azdorprojekt’, AZERAVTOYOL in Baku. Routine laboratory testing to obtain the
relevant material properties for a first subsoil assessment was carried.

The laboratory testing was limited at this stage to the following classification tests of the sub-
grade material:

Soil / Aggregates

Grain size analysis (wet and dry sieving, Hydrometer method)
Moisture content, natural

Specific gravity

Results are presented in detail in the engineering-geological investigation report of the Design
Institute "Azdorprojekt" AZERAVTOYOL

KOCKS CONSULT GMBH - BCEOM ~ FINNROAD Ltd.
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4.3 Investigation and Test Results

In the following the results of the investigations are summarised based on the information pro-
vided in the report of the Design Institute Azdorprojekt.

As shown on the presented borehole profiles and DPL-tests the subgrade situation can be de-
scribed as follows:

Shemkir bridge

Layer I: Gravel, sandy, with thin layers of sandy silt (0,3m thick), the content
of larger stones (blocks) was estimated to be between 3 and 15%,
this layer was found up to final borehole depth of 12,0m

No water has been encountered in the borehole during drilling works up to a depth of 12,0m
below ground level.

Gasan Su bridge

Layer I: Topsoil with roots and gravel, 0,20m thick

Layer II: Gravel, sandy, with thin layers of sandy silt (0,2-0,3m thick), the content
of larger stones (blocks) was estimated to be between 6 and 12%,
below 4,0m depth more frequent sand and clay layers up to 0,4m thick,
this layer was found up to the final borehole depth of 12,0m

No watér has been encountered in the boreholes during drilling works up to a depth of 12,0m
below ground level.

Laboratory tests on material samples taken during field investigations were carried out to de-
termine the main properties with the following results:

The samples of granular material taken from the boreholes and tested in the laboratory can be
describe as coarse sandy gravel with a percentage of larger stones >100mm of around 10 and
very little to no fines. The results of the grain size analyses are presented in detail in the geo-
technical investigation report of the Design Institute Azdorprojekt.

4.4 Evaluation of investigations and assessment of subgrade condition
Soil parameter
Based on the investigation results and laboratory tests the main soil parameters are assumed to

be in the following ranges:

Shemkir bridge

Layer [
bulk weight of soil Y
bulk weight of submerged soil Y
effective shear strength ¢’
modulus of elasticity Es

=19 to 22 kN/m°
9to 12 kN/m®

35°, ¢' = 0 kN/m?

40 to 60 MN/m?

KOCKS CONSULT GMBH - BCEOM - FINNROAD Ltd.
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Gasan Su bridge

Layer [:
Topsoil. This layer is unsuitable for foundation structures

Layer Il
bulk weight of soil y =19to 21 kN/m’
bulk weight of submerged soil Y = 9to 11 kN/m?
effective shear strength ¢ =32,5° ¢'=0kN/m?
modulus of elasticity Es = 35 to 55 MN/m?

Prior to the construction works these values should be checked. Additional investigations will
have to confirm the soil profile and soil condition to depths of at least 5.0 m below foundation
level or pile footing.

Assessment of ground condition and permissible soil pressure

The granular material encountered in all boreholes until final depth of around 12m does in gen-
eral provide a sufficient support for the bridge foundations. Actual permissible soil pressure and
expected settlements will depend on the in-situ density of the coarse gravel. Until further inves-
tigation and testing will provide more and detailed data it is assumed that the in-situ condition of
the granular material is loose to medium dense. Based on this assumption the following pro-
posal for foundation level and related permissible soil pressure are made.

For slab foundations to be constructed or for re-calculations of slab foundations with a minimum
depth below adjacent ground of 2,0m the permissible soil pressure can be assumed as
300kN/m? with assumed foundation dimensions of 5 by 15 m. Settlements will be in the range of
2 to 3 cm and will mainly occur at the time when the load is applied. However, prior to any deci-
sion if the existing foundations can be used for a new bridge, the actual foundation level and
dimension shall be checked.

Measures for erosion protection for the pier foundations have also to be considered when
checking the foundation level.

For all design purposes of the bridge it has to be considered that the region belongs to seismic
zone 8.

Embankments and approaches to the bridge

A new bridge at the aside of the existing structure will require a realignment of the existing road
and/or a widening to a 4-lane dual carriageway for a substantial length before and behind the
bridge. This will require the construction of new embankments.

To asses the condition of the natural ground adjacent to the existing road the existing subgrade
has been investigated by means of smaller percussion borings. The existing mainly granular
material at the surface and until greater depth in the river bed is overlain by a cohesive soils
outside the riverbed. The existing subgrade in the terrain for the new embankments/approaches
for a new bridge is at the Shemkir bridge a clay with varying plasticity and consistency, with
changing content of sand and larger stones. This material is not suitable at formation level of a
road and can be categorised as Subgrade strength class S1 according TRL Road Note 31. At

KOCKS CONSULT GMBH ~ BCEOM - FINNROAD Ltd.
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the Gasan Su Cay bridge the existing subsoil is a clay with low to medium plasticity and stiff to
semi firm consistency. This material is not suitable at formation level of a road and can be cate-
gorised as subgrade strength class S2 according Road Note 31.

Depending on the design of the widening to a 4-lane road, the embankment height and design
traffic a layer of selected subgrade material or a capping layer has to be placed below the sub-
base layer. The thickness of this layer will depend on the design parameter and the new pave-
ment structure.

For the construction of new embankments only suitable fill material should be used and placed
and compacted in layers. Gravel from the riverbed could be used for this purpose if screened
accordingly to fulfil requirements for common fill material. Prior to the construction of an em-
bankment the natural ground has to be prepared by removing all soft, muddy, organic and for-
eign material in the area of the embankment base.

In road sections with only a low embankment it may become necessary to excavate the existing
cohesive soil and replace it with selected granular subgrade material with the required thickness
to provide the necessary bearing capacity. This case should be limited to the absolut necessary
minimum as it may required additional measures for drainage.

4.5 Summary

Soil investigations for the proposed new bridges across the Shemkir and Gasan Su Cay have
been carried out by sinking boreholes and performing dynamic penetration test. Granular mate-
rial, mainly coarse gravel with larger stones has been found with the boreholes until final inves-
tigation depth. The bearing capacity of this material is generally acceptable and sufficient to
support the bridge foundations. An assessment of the soil conditions with assumptions of soil
parameter and permissible soil pressure has been made.

Prior to any construction works additional soil investigations and tests are required to confirm
the soil profile and soil parameter to depths of at least 5,0 m below foundation level or pile foot-

ing.

The existing subgrade material at the terrain for the new embankments/approaches at the
Shemkir bridge is a clay with varying plasticity and consistency, with changing content of sand
and larger stones. This material can be categorised as Subgrade strength class S1 according
TRL Road Note 31. At the Gasan Su Cay bridge the existing subgrade material at the terrain is
a clay with low to medium plasticity and stiff to semi firm consistency. According TRL Road Note
31 this material can be categorised as subgrade strength class.

The placement of a layer of selected subgrade material or a capping layer may be necessary.

For the construction of new embankments only suitable fill material should be used and placed
and compacted in layers. Prior to the construction of an embankment the natural ground has to
be prepared by removing all soft, muddy, organic and foreign material in the area of the em-
bankment base.

KOCKS CONSULT GMBH - BCEOM - FINNROAD Ltd.
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5. BRIDGE CONDITION AND DESIGN

5.1 Condition of the existing structures

Existing bridges

At each bridge site, there are the old existing bridges and the suspended structures. The old
existing bridges were inspected and are in a poor condition, and cannot be repaired, but need
replacement.

Existing Shemkir bridge (road chainage 382+690)

3 spans — bridge length 67.88 m — bridge width 8.50 m.

The existing 3 spans bridge is a simple, concrete bridge, with 7 meters carriageway width and
pedestrian width equal to 0.75 meters. The bridge superstructure T diaphragm beams are
22.2 m long and made of reinforced concrete. The existing bridge is designed for N 13 and
NG 60 standard loading, which do not meet the design load requirements. Bridge piers are con-
structed of concrete and not reinforced. The existing bridge is not designed for seismic loading.

Existing Gasan Su Cay bridge (road chainage 447+650)
Length of the old bridge 37.94 m. — width of the old bridge 8.50 m.

The existing 1 span bridge is a cantilever bridge, with 7 meters carriageway and pedestrian
width equal to 0.75 meters. The existing bridge superstructure beams are made of in-situ con-
crete. Beam span is equal to 22.2 meters and cantilever length is 7.87 meters. The existing
bridge is designed for N 13 and NG 60 standard loading, which do not meet the design load
requirements. Bridge piers are made of concrete and not reinforced. The existing bridge super-
structure beams are diaphragm beams. The existing bridge is not designed for seismic loading.

Suspended construction of bridges

The investigation of the condition of the existing elements of the suspended bridges construc-
tion was carried out by visual inspection and testing, using various Schmidt hammer (concrete
strength testing equipment) and reinforcement steel thickness gauge. Azeravtoyol made avail-
able the existing design documents including drawings and construction details. The data were
checked in course of the bridge inspection and, corrected and/or supplemented as necessary.
The structure conditions are summarised as follows:

Suspended Shemkir Bridge

The suspended bridge structure is located to the north and downstream of the existing bridge.
Measured concrete strength of the foundation elements (shafts below the round columns) is
about 120 kp/cm? and lower, much below the required concrete strength. Reinforcement in the
cross beams is not sufficient. Main reinforcement in the spans of the cross beams ®20 /5 cm.
Stirrups ® 4 / 25 cm. The reinforcement does not have adequate concrete cover. The sus-
pended structure cannot be used because of the low and sub-standard quality of the structural
members.
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The design of the suspended bridge does not comply with the requirement of the site situation
(existing bridge and hydraulic situation of the river bed). The general arrangement of a new
structure should follow the general arrangement of the existing bridge, which is 3 spans: 22.22
- 22.22 - 22.22 m. Total length of bridge: ~ 67.0 m. The cross section of the new bridge super-
structure should provide a total width of 14.94m, e.g. carriageway 2x3.74m, shoulders 2x2.00m,
sidewalks 2x1.72 m. The suspended structure has a general arrangement with 6 spans of 18 m
(total length 119.0 m). The 2 exterior spans are situated just above the embankment. The hy-
draulic section of the river was also maintained. Level of river bed ~ + 65.45 m; high water level
given in the drawing: +69.40 m.

Suspended Gasan Su Cay Bridge

Existing at site is the pile foundation for:

2 piers = 2 x 8 pipes diameter 530 mm
2 abutments = 2 x 4 pipes diameter 530 mm
Reinforcement of the piles is: 4020+4® 16 stirrups ® 10/20 cm.

The measured concrete strength at the left side cross beam was 110 kp/cm?. At the right side
cross beam 150 kp/cm?. The cross beams on the abutment piles cannot be used for the new
structure and must be demolished.

5.2 Bridge Design

For the design of repairs, extension, widening or replacement the prevailing FSU bridge stan-
dard has been applied in principle, so that one uniform standard is used on the structural com-
ponents. The traffic class is A 11, and the load category is NK-80, in accordance with SNIP
2.05.03-84. The structural standards for a para-seismic should be considered.

The installations and bridge furniture such as concrete repair, sealing, surfacing, drainage,

bridge bearings etc. are selected from international standards in order to improve previous and
identified shortcomings.

Shemkir bridge

The new bridge over Shemkir Cay river will be located upstream on the proposed second car-
riageway of the road.

The design bridge is a 3 span, reinforced concrete bridge, with 11.50 m carriageway width and
1.00 m width walkways.

Span scheme of the designed bridge is 3 x 22.2 meters.
Bridge superstructure beams are precast and of the same length as the existing bridge beams,
equal to 22.2 meters. In order not to break the hydraulic mode of flood water flow, the openings

of the design bridge are similar to the existing ones.

Bridge superstructure beams are designed as pre-stressed concrete. Design standard loading
is A-11 and NK-80. Piers are designed to be made with cast in-situ reinforced concrete. The
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upper part of piers are located higher than the flood water level and are designed to be made of
in-situ reinforced concrete posts.

Abutments are also designed to be made of monolithic concrete. Abutment body are made of
flat walls, which are, in purpose of stability, of increasing thickness towards its foundation. Flow
shaping structures are designed to be made with gabions. Bridge design seismic loading is
equal to seismic zone 8 on the intensity scale.

For all visible concrete surfaces — wing walls and the cornices of the sidewalks, the concrete
surfaces shall be of high grade.

The foundations consists of in-situ reinforced concrete slabs 5.0 x 14.06 x 3.80 m for the piers
and 7.0 m x 15.25 x 2.50 m for the abutment column, as shown on the drawings. The dimension
of the foundation consider the earthquake and breaking force and the level of local scour.

For the river bed and slopes an erosion protection of gabions will be provided.

Expansion joints type ‘MAURER'’ are selected. Parapets, sidewalks and crush barriers are pro-
posed to international standard.

Gasan Su Cay bridge

The designed bridge over Gasan Su Cay will be located downstream on the proposed second
carriageway of the road.

The designed bridge is a 3 span, reinforced concrete bridge, with carriageway width equal to
11.5 meters and 1 meter width walkways.

Span scheme of the designed bridge is 12 + 18 + 12. Bridge superstructure beams are precast
T pre-stressed concrete beams. Design standard loading is A-11, NK — 80. Piers are designed
to be made as in-situ concrete walls and are resting on the existing piles foundations

Abutments are piles structure, with resting on the existing, earlier driven, piles backwalls. Flow
shaping structures are designed to be made with gabions. Bridge design seismic loading is
equal to seismic zone 8 on the intensity scale.

For all visible concrete surfaces — wing walls and the cornices of the sidewalks, the concrete
surfaces shall be of high grade.

The existing pile foundation was constructed 1988/1989 under supervision of Azeravtoyol ac-
cording the detailed design documents from Azdorprojekt. According to the design documents
the piles were driven up to 12 m below ground level. The diameter of the piles are 730 mm. The
concrete quality of visible parts of the piles is satisfactory and the measured concrete strength is
sufficient. Before construction of the new bridge it is recommended that the bearing capacity of
the existing piles should be confirmed.

For the river bed and slopes an erosion protection of gabions will be provided.

Expansion joints type ‘MAURER' are selected. Parapets, sidewalks and crush barriers are pro-
posed to international standard.
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6. ENVIRONMENTAL INVESTIGATION

The corridor of the existing road for the proposed World Bank financed road section from Ganja
to Gazakh was inspected as well as the proposed construction material sources in order to
identify potential environmental impacts resulting from the proposed construction works for the
improvement of the road.

Environmental impacts relating to the rehabilitation of the existing road will the direct physical
intrusion on the land within the immediate construction corridor, to health and safety conditions
within the works-related human settlements, construction camps and work sites and finally to
the extraction, the handling and transport of construction materials.

The analysis of the environmental impacts will focus on the following:

* |dentification of project-related key concerns with regard to
- impacts on the natural environment
- human health
- human safety

* Compilation of key environmental, health and safety regulations that will be relevant to the
proposed project

= Development of a concept of mandatory and additional measures for impact avoidance and
impact mitigation

* |dentification of additional measures for environmental enhancement

Details of the environmental investigations, findings, assessments and recommendation includ-
ing the Environmental Mitigation and Monitoring Plans are attached as Appendix 8.

[ & ENGINEERING ROAD DESIGN

The engineering design comprised the measures to construct the approach road in considera-
tion of the following:

Former Soviet Union Standard (SNIP) 2.05.02-85

Junction standard drawings 503-0-44

Marking standard drawings 503-0-04

Pavement in accordance with the TRL Road Note 31

The selection and/or adaptation of the appropriate designs standards
Consideration of pavement strength field investigation results
Consideration of traffic volumes

Consideration of the equivalent standard axles

71 Road design standards

The geometric design will be carried out according to the Former Soviet Union Standard (SNIP)
2.05.02-85, which is in use in Azerbaijan.

Within the present project only the approach roads to the new bridges will be constructed. The
approach roads to the new bridges are located on the proposed second carriageway of the
road.
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The design elements for the cross section are half the width of the cross section for a category |
(4 lane) road.

Lane width: 3.75m

Carriageway: 7.50 m

Width of shoulder: 3.75 m

Paved shoulder:  0.75 m on the outside, 1.00 m on side of the future median

The minimum superelevation of the carriageway is 1.5 % with a shoulder inclination of 3 %.
The horizontal and vertical alignment will generally follow the existing carriageway.

7.2 Pavement design

For the pavement design the analysis of early investigations, studies and comparisons of the
Former Soviet Union (FSU) pavement standard to which the existing roads in Azerbaijan were
designed with international standards has shown that due to comparatively thin asphalt layer
thickness the FSU pavement designs are inadequate. Considering that mechanistic procedures
are to a large degree dependent on the selection of material specification characteristics it is
essential to assess the FSU pavement designs based on empirical procedures which deal with
more tangible aspects of pavements.

Therefore it has been proposed by the Consultant to prepare the pavement design to interna-
tional standards according to TRL Road Note 31 which expresses a relationship between the
pavement thickness, subgrade CBR and the cumulative equivalent standard axle loading
(ESAL) at the end of the design life period.

The design procedure is based on the analysis of all available data obtained from the existing
pavement and geotechnical evaluations together with traffic data. The relevant input figures are
as follows:

Approach road Shemkir bridge

Design life: 18 years
Cumulative ESAL.: 14,5 millions per directions
Design CBR: 2%

With the aforementioned ESA per lane the traffic is within the traffic class T 7 according to Road
Note 31. Concerning the subgrade strength, expressed in CBR after 4 days soaking, the appli-
cable design is assumed to be 2 %, resulting in subgrade strength class S 1 according Road
Note 31.

The design subgrade strength class of S 1 together with the traffic class T 7 will be used with
the catalogue of structures in Road Note 31 to determine the pavement layer thickness. Ac-
cording to chart 7 following pavement structure is recommended:

Flexible bituminous surface 50 mm
Bituminous road base (RB) 175 mm
Granular sub-base (GS) 225 mm
Granular capping layer (GC) 350 mm
Total thickness 800 mm
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A total of 225 mm bituminous material is needed. 175 mm road base and 50 mm surface
course. Tack coat shall be applied between the layers.

Approach road Gasan Su Cay bridge

Design life: 18 years
Cumulative ESAL: 6.1 millions per directions
Design CBR: 3-4%

With the aforementioned ESA per lane the traffic is within the traffic class T 6 according to Road
Note 31. Concerning the subgrade strength, expressed in CBR after 4 days soaking, the appli-
cable design is assumed to be in a range of 3 to 4 %, resulting in subgrade strength class S 2
according Road Note 31.

The design subgrade strength class of S 2 together with the traffic class T 6 will be used with
the catalogue of structures in Road Note 31 to determine the pavement layer thickness. Ac-
cording to chart 7 following pavement structure is recommended:

Flexible bituminous surface 50 mm
Bituminous road base (RB) 150 mm
Granular sub-base (GS) 225 mm
Granular capping layer (GC) 200 mm
Total thickness 625 mm

A total of 200 mm bituminous material is needed. 150 mm road base and 50 mm surface
course. Tack coat shall be applied between the layers.

The TRL Road Note 31 also describes the required properties of unbound materials for use as
sub-base, capping and selected subgrade layers.

Granular sub-bases (GS)

The sub-base is an important load spreading layer in the completed pavement. It enables traffic
stresses to be reduced to acceptable levels in the subgrade and its acts as a working platform
for the construction of the upper pavement layers. The most stringent requirements are dictated
by the need to support construction traffic and paving equipment.

A minimum CBR of 30 % is required at the highest anticipated moisture content when com-
pacted to the specified field density.

Granular capping layers (GC)
Granular capping layers are required to provide sufficient cover on weak subgrades. They are
used in the lower pavement layers as a substitute for a thick sub-base to reduce costs.

The requirements are less strict than for sub-bases. A minimum CBR of 15 % is specified at the
highest anticipated moisture content measured on samples compacted in the laboratory at the
specified field density.

The following layers are recommended considering the technical specifications given in Road
Note 31:

GS: Natural gravel for granular sub-base
GC: Gravel or gravel-soil for granular capping layer
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7.3 Utility lines

Existing utility lines like water supplies, electricity and telephone services within the road reser-
vation were surveyed. They are shown as lines or poles on the drawings.

During construction it has to be ensured that heavy construction equipment does not damage
the lines and pipelines are proper protected prior to commencement of construction activities.

The tender documents draw the Tenderer’'s attention to the need to investigate any service di-
versions or alterations that may be necessary for the purpose of constructing the road.

8. COST ESTIMATES

The cost estimates are based on the prices of locally available material, on plant and equipment
purchase on the international market or local market as applicable and local labour.

Cost Estimates for the works have been prepared using the Bills of Quantities in conjunction
with the following:

i) The Drawings

i) The General and Special Specifications

iii) The General and Special Conditions of Contract

iv) Addenda or clarifications issued in connection therewith or any other information contained
in the bidding documents.

The Bills of Quantities comprise the following:

i) The General Items including specified Provisional Sums
ii) The Works

iii) Dayworks

iv) Contingency Provision

v) Grand Summary

General Items
This comprise of Contractual and Specified Requirements and Provisional Sums.

Contractual Requirements

Contractual requirements items are normally lump sums which were derived using as basis the
financial costs of obtaining the guarantees or premiums together with any other information
contained in the Bidding Documents, Conditions of Contract and Specifications.

Specified Requirements

Specified requirements items have prices were derived using current cost of inputs making up
the particular item together with all other relevant information from the specification, Conditions
of Contract and other sections of the Bidding Documents. After building up the cost of the item
an allowance is then made to cover contractor's profit and overheads to finally arrive at the lump
sum price of the item in question.

Labour, plant and material unit costs encountered in building up lump sums under General
Items are treated elsewhere.
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Provisional Sums
Provisional Sums have been derived using cost data from the following:
i) Similar completed projects

i) Site Visits, Investigations and Inventory

The relevant cost data once identified and computed for an item was updated to reflect current
costs. Labour, plant and material unit costs encountered in building up provisional sums are
treated elsewhere.

Works Items

In deriving unit rates for work items prevailing unit costs of labour and plant were established
and a market survey carried out for all relevant materials to establish their current prices and
together with the relevant outputs a total unit cost for the item was obtained. An allowance was
then added to cover contractor profit and overheads.

Dayworks
Dayworks are provided for valuation of works which cannot be valued by the works items in the
Bills of Quantities and as such covers materials, labour and plant.

Unit prices were inserted against the nominal quantities provided in the daywork schedules. A
percentage for profit and overheads was then added to the subtotals to obtain the dayworks
totals.

Contingency Provision

A contingency sum computed as a percentage of the sum of the Works and General Items less
all specified provisional sums and comprising of a financial and physical component was al-
lowed to cover any variations in scope of the works as well as fluctuation in the cost of the vari-
ous inputs.

Grand Summary
The Grand Summary sums up all the various sections of the Bill of Quantities to arrive at the
total construction Cost.

The unit costs for equipment, material and labour are based on information and data from the
international competitive tendering for the proposed Alyat — Gazi Mammed road in Azerbaijan
and relate to prices from other international projects in the region (i.e. Turkmenistan, Armenia,
Uzbekistan).

The costs summary is shown on the following table. The detail cost estimate has been submit-
ted to Azeravtoyol under separate volume.

Table 8.1 Cost Estimate - Summary

Bill No. | Description Total EURO

100 General Items (5 of % 67,174.93
200 Shemkir Bridge 773,187.25
300 Gasan Su Cay Bridge 260,482.25
400 Approach Road to Shemkir Bridge 163,268.25
500 Approach Road to Gasan Su Cay Bridge 151,560.75
600 Miscellaneous 5,000.00
700 Dayworks 12,310.00

Sub - Total 1,422,983.43

Provisional Sum / Contingencies (5 % of the above) 71,149.17

TOTAL 1,494,132.60
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9. IMPLEMENTATION PROPOSALS
9.1 Resources and International Open Tender Procedure

The Projects are to be tendered in line with the European Community requirements for Interna-
tional Open Tender Procedure. Contracts are open on equal terms to all Contractors of the
Member States of the European Community and the countries governing the aid programme
under which a given contract is being financed.

Under the open procedure, any natural or legal person wishing to tender receives, upon re-
quest, the tender dossier (which may have to be paid for), in accordance with the procedures
laid down in the procurement notice. When the tenders received are examined, the contract is
awarded by conducting the selection procedure and the award procedure.

9.2 Time Schedule

After approval of the technical specification of the Works, the procurement notice will be pub-
lished in the Official Journal of the European Communities, on the Internet and in any other ap-
propriate media.

The minimum period between the date of publication of the procurement notice and the dead-
line for receipt of tenders is 90 days.

Tenderes are bound by their tenders for the period specified in the tender dossier, which is
normally fixed at 90 days from the deadline for the submission of tenders. This period must be
sufficient to allow the contracting authority to examine the tenders, notify the successful ten-
derer and conclude the contract.

If the procurement notice published by the end of August 2001 it is anticipated that the suc-
cessful tenderer would not start on site before the end of January 2002.

The contract period for the construction is 8 months giving a Works completion date of end of
September 2002.

9.3 Procurement of works

Procurement of the Works will follow the Manual of Instructions of the European Community,
SRC Common Service for External Relations (EUROAID).

The general rule for the award of works contracts is the international open tender procedure
following publication of a procurement notice.

For the and tender process, the services of the consulting engineering firm experienced in
preparation of the project, and experienced in the region on similar works should be retained, in
particular for the tendering services such as issue of tender documents, pre-tender meeting, for
the issue of clarifications or amendments, and evaluation of tenders and recommendation for
award of contract.
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Project management and supervision of construction

The conditions of the contract assign rights, duties and responsibilities to the contracting part-
ners, to the Road Administration and to the Contractor. For correct administration and to assure
that the works in quality and quantity are constructed as specified, and paid for as contained in
the contract, the Project Manager and Supervising Engineer is appointed. Prior to commence-
ment of the works, he checks and advises on performance bonds and advance payment guar-
antees, as well as insurance of works, equipment, plant etc.

The Project Manager and Supervising Engineer carries out the following duties:

1.

2.

10.

11

12.

13.

14.

15.

16.

A

18.

Undertakes the day-to-day administration of the project.
Ensures that the right safety practices have been put in place by the Contractor.

Checks the setting out of the Works to ascertain that the right - alignment, levels and di-
mensions of the various parts of the Works have been attained.

Ensures that the vertical and horizontal alignments of the completed Works are within the
tolerances specified in Technical Specifications.

Tests and examines any materials to be incorporated into the permanent works to ensure
compliance with the Technical Specifications and the Design Standards.

Ensures that quality control measures specified in the Technical Specifications are strictly
complied with by the Contractor.

Checks and advises on the workmanship and work methods being employed by the Con-
tractor.

Checks the Contractor's Work Programme and advises on any modifications required.

Monitors the use by the Contractor of all categories of staff and constructional plant and
equipment.

Conducts regular site meetings and distributors minutes of such meetings to all parties and
offices.

Checks and advises on the authenticity of Manufacture’s Test Certificates.
Keeps the Supervisor informed of significant occurrences and events at the site.
Checks and verifies the Contractor’s invoices and recommends payment.
Prepares and certifies Interim Payment Certificates on the Project.

Prepare Monthly and Quarterly Progress Reports.

Keeps a daily diary of activities and events at the site.

Issues Site Instructions to the Contractor.

Monitors the use of resources by the Contractor for Works specified and agreed to be exe-
cuted by Day Works.
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19.

20.

21

22.

23.

24.

25.

10.

Controls access at the works site to minimise interference with the Constructional Works.
Advises on claims from the Contractor.
Prepares the Final Account for the project.

Advise the Employer on the Contractor’s rate proposals for work items not covered in the
contract.

Ensures that any completed portion of the Project meets the minimum thresholds of the
various properties specified in the Technical Specification and the Design Standards.

Ensures that the as-built-drawings are prepared.

Assesses requests for extension of time by the Contractor.

BIDDING DOCUMENTS

The Bidding Documents have been prepared on ‘International Competitive Bidding’ basis, using
the European Community Standard Tender Dossier for Works.

The tender dossier comprises the following documents:

VOLUME 1 INSTRUCTIONS TO TENDERERS

Section 1 Instructions to Tenderers
Section 2 Form of Tender, Appendix to Tender
Section 3 Form of Tender Guarantee

Section 4 Questionnaire
Form 4.1 General Information about the Tenderer
Form 4.2  Organisation Chart
Form 4.3  Power of Attorney
Form 4.4  Financial Statement
Form 4.5  Financial identification
Forms 4.6.1.1 through 4.6.10 Technical Qualifications
Cash Flow Schedules
Section 5 Glossary of Terms
Section 6 Draft template Evaluation Grid

VOLUME 2 CONTRACT

Section 1 Form of Contract

Section 2 General Conditions

Section 3 Special Conditions

Section 4 Form of Performance Guarantee

Section 5 Form of Advance Payment Guarantee (if applicable)
Section 6 Form of Retention Money Guarantee

KOCKS CONSULT GMBH -~ BCEOM —~ FINNROAD Ltd.
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VOLUME 3 TECHNICAL SPECIFICATIONS

VOLUME 4 BILL OF QUANTITIES/PRICE SCHEDULE

VOLUME 5 DESIGN DOCUMENTS INCLUDING DRAWINGS

Information for Bidders

This volume will not become part of the contract, but is to assist contractors during bidding and

in the subsequent use of materials sources during construction. It will mainly include information
on soils and materials, laboratory testing results and other conditions in the project area.
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1. Kyuamlr wh

Year | Car MB PU B 2T 31 ar 5T 6+T | Total
2001 1748 139 41 344 237 77 347 150 25 3109'
2002| 1920 153 45 378 256 83 315 161 27| 3397
2003| 2108 168 49 415 278 90 404 174 29[ 3712
2004| 2314 184 54 455 298 97 436 188 32| 4057
2005| 2922 232 68 523 345 112 499 215 36| 4953
2006| 3209 255 74 574 373 121 539 232 3| 5416
2007 3523 280 82 630 402 130 582 251 42| 5922
2008| 3868 308 90 692 434 140 628 271 45| 6476
2009| 4248 338 98 760 468 151 677 292 49| 7082
2010] 4664 371 108 834 505 163 731 315 53| 7744
2011| 5007 398 116 888 532 172 769 331 56| 8270
2012| 5307 422 123 942 558 180 806 348 58| 8745
2013| 5626 448 130 998 585 189 845 364 61| 9247
2014| 5963 474 138 1058 613 198 886 382 64| o777
2015 6321 503 146 1121 643 208 928 400 67| 10338
2016| 6700 533 155 1189 674 218 973 419 71| 10931
2017 7102 565 164 1260 706 228 1019 439 74| 11558
2018| 7528 509 174 1336 740 239 1068 460 77| 12222
2019] 7980 635 185 1416 775 251 1120 483 81| 12925
2020 8459 673 196 1501 813 263 1173 506 85| 13667
2021| 8966 713 207 1591 851 275 1230 530 89| 14453
2022| 9504 756 220 1686 892 288 1289 555 93| 15285
2023| 10075 801 233 1787 935 302 1350 582 98| 16164
2024| 10679 850 247 1895 980 317 1415 610  103| 17095
2025 11320 901 262 2008 1027 332 1483 639  107| 18080
2026 11999 955 278 2129 1076 348 1554 670  113| 19121
2027 12719 1012 294 2257 1128 365 1629 702 118] 20223
2028 13482 1073 312 2392 1182 382 1707 736 124| 21389
2029 14291 1137 331 2536 1238 400 1789 771 130 22623
2030] 15149 1205 350 2688 1298 420 1875 808 136| 23928

2. Yeviakh - Ganja - Tovuz — N — — = — __ _ ___

Year | Car MB PU B 2T 3T ar 5T 6+T_| Total |
2001 2383 209 64 480 92 3l 43 153 26| 3re1
2002| 2617 229 70 527 100 336 47 165 28 4117
2003| 2873 251 7 579 108 382 50 177 30[ 4508
2004| 3155 276 85 635 116 390 54 191 32| 4935
2005| 3745 328 100 714 132 441 61 216 3| 5775
2006| 4112 360 110 784 143 477 66 234 39| 6325
2007| 4515 395 121 861 154 515 7 253 42| 6927
2008| 4958 434 133 945 167 556 77 273 48| 7587
2009| 5444 476 146 1038 180 600 83 294 49)  8309|
2010 5977 523 160 1139 194 647 90 318 53 9101
2011 6382 559 171 1210 204 680 94 334 56| 9691
2012| 6765 592 181 1283 214 714 99 351 so| 10258
2013 7171 628 192 1360 225 748 104 367 62| 10856
2014| 7601 665 203 1442 235 784 109 385 85 11489
2015| 8057 705 215 1528 247 821 114 403 68| 12160
2016| 8541 747 228 1620 259 861 119 423 71| 12869
2017| 9053 792 242 1717 2711 902 125 443 75| 13620
2018| 9596 840 257 1820 284 945 131 464 78| 14416
2019 10172 890 272 1929 298 991 137 487 82| 15258
2020 10783 944 288 2045 312 1038 144 510 86| 16149
2021| 11429 1000 306 2168 327 1088 151 534 9| 17093
2022[ 12115 1060 324 2298 343 1140 158 560 94| 18093
2023 12842 1124 343 2436 359 1195 166 587 99| 19150
2024| 13613 1191 364 2582 376 1252 174 615 104 20271
2025 14429 1263 386 2737 394 1312 182 645  109| 21456
2026 15295 1338 409 2901 413 1375 191 675 114 22712
2027 16213 1419 434 3075 433 1441 200 708 119 24042
2028 17186 1504 460 3259 454 1511 209 742 125 25449
2029| 18217 1594 487 3455 475 1583 220 777 131] 26939
2030] 19310 1690 516 3662 498 1659 230 815 137] 28518




3. Tovuz - Gazakh

Year | Car “MB PU___ B 2T 3T 4T 6+T
2001 1612 244 77 193 46 107 27 70 1
2002 1770 268 84 212 49 115 29 76 12
2003 1943 295 93 233 53 124 31 82 13
2004 2134 323 102 256 58 134 34 88 14
2005 2343 355 112 281 65 152 38 100 15
2006 2572 390 123 308 4l 165 41 108 17
2007 2825 428 135 338 76 178 44 117 18
2008 3101 470 148 371 82 193 48 126 20
2009 3405 516 163 408 89 208 51 137 21
2010 3739 567 178 448 96 225 56 148 23
2011 3963 601 189 475 101 236 58 155 24
2012 4201 637 201 503 106 248 61 163 25
2013 4453 675 213 533 11 260 64 171 27
2014 4720 716 225 565 117 273 67 179 28
2015 5004 759 239 599 122 286 71 188 29
2016/ 5304 804 253 635 128 300 74 197 31
2017 5622 852 268 673 134 314 77 206 32
2018 5959 903 284 714 141 329 81 216 34
2019 6317 958 302 757 148 345 85 226 35
2020 6696 1015 320 802 155 361 89 237 37
2021 7098 1076 339 850 162 379 93 248 39
2022 7524 1141 359 901 170 397 98 260 40
2023 7975 1209 381 955 178 416 103 273 42
2024 8454 1281 404 1012 186 436 108 286 44
2025 8961 1358 428 1073 195 457 113 300 47
2026 9498 1440 453 1138 205 479 118 314 49
2027 10068 1526 481 1206 215 502 124 329 51
2028 10672 1618 509 1278 225 526 130 345 54
2029 11313 1715 540 1355 236 551 136 361 56
2030 11992 1818 572 1436 247 577 142 379 59
4. Gazakh - Gmbn border -
Year Car MB PU B 2T 3T 4T 6+T
2001 1774 213 53 127 34 70 7 54 1
2002 1948 234 58 139 36 76 7 58 12
2003 2139 257 63 153 39 82 8 63 13
2004/ 2348 282 70 168 42 88 8 68 14
2005 2578 310 77 184 49 103 10 78 15
2006 2831 340 84 203 53 111 11 84 17
2007 3108 374 92 222 57 121 12 91 18
2008 3413 410 101 244 62 131 13 99 20
2009 3748 451 11 268 67 141 14 107 21
2010 4115 495 122 294 72 153 16 116 23
2011 4362 524 129 312 76 161 17 122 24
2012 4623 556 137 331 80 170 17 128 25
2013 4901 589 145 351 84 178 18 134 27
2014 5195 625 154 372 88 186 19 140 28
2015 5507 662 163 394 92 195 20 147 29
2016 5837 702 173 418 96 204 21 154 31
2017 6187 744 184 443 101 214 22 162 32
2018 6558 789 195 469 106 224 23 169 34
2019 6952 836 206 497 11 235 24 178 35
2020 7369 886 219 527 116 246 25 186 37
2021 7811 939 232 559 122 258 27 195 39 10181
2022 8280 996 246 592 128 271 28 204 40 10784
2023 8777 1055 260 628 134 284 29 214 42 11423]
2024 9303 1119 276 666 140 297 31 224 44 12100
2025 9861 1186 293 705 147 31 32 235 47 12817
2026 10453 1257 310 748 154 326 34 246 49 13577
2027 11080 1332 329 793 161 342 35 258 51 14382
2028 11745 1412 349 840 169 358 37 271 54 15235
2029 12450 1497 370 891 177 376 39 284 56 16138
2030 13197 1587 392 944 186 394 40 297 59 17095




Origin-Destination Surveys Results

Country: Azerbaijan

Road: Yeviakh - Gazach

Station N°: Tand 4

Location: Jeviach and Gazach

DATE 12 -13 and 21-22 Februray 2001

Code N° of Zone Name of the Zone

Apsheron Baku
Khachmaz

Shirvan

Priarak

Mugan-Salyan

Lenkoran

UpperKarabagh

OO (N |&|WN |-

Kalbajar

-
o

MilKarabagh

-
Py

Shaki

-
w

Nakhchivan

wn

Gyanja

-
N

Kazak

N

Geor-Telavi

N
w

Georgie (Gori)

N
&

Georgie (Rustavi)

w
o

Georgie (Poti)

Geor-Batumi

w
N

g

Georgie (Tbilisi)

IRAN

TURKEY

RUSSIA

UKRAINE
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Total

1|

IlRAN TURKEY | RUSSIA | UKRAINE

[

4

78]

14

0]

21

Rustavi |  Poti

0}
19
19

Gori

11

Total

0| 2.49%)

0
0

IRAN | TURKEY | RUSSIA | UKRAINE

63
8

0

Georgle- | Georgle- | Georgle-
Telavi

33|

1

Kazak

41|

17]
155
312

Geor-
Telavi

Zones
143
46|

Gyanja

3|

15
0

15|
14

33
86|

Kazak

155

0]

799

Zones
Gyanja

25

70

AZERBAIJAN
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14
14

(1]

10

21

o~

70
41

24

|

8]
16

192

149

ron Baku

O-D Surveys Results per vehicle type
Cars

Shaki
Nakhchivan

UpperKarabagh

30,
Shaki

iIKaraba

31

18

48 125 56
Mugan- |, o koran w;"@m Kalbajar L

Shirvan Priarak

24

3
28
32

416
18
40
67

Apsheron

Geor-Telavi
Geor-Batumi
Geor-Thilisi
IRAN
TURKEY
RUSSIA
UKRAINE
Total
Shirvan
Priarak
Mugan-Salyan
Shaki
Nakhchivan
Gyanja
Geor-Telavi
Geor-Gorl
Geor-Thilisi
IRAN
TURKEY
RUSSIA
UKRAINE

Geor-Poti
Khachmaz
Lenkoran
UpperKarabagh
Geor-Rustavi
Geor-Potl
Geor-Batumi

Mil

Apsheron Baku

Minibuses
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Total

107]

0

IRAN | TURKEY | RUSSIA | UKRAINE

IRAN | TURKEY | RUSSIA | UKRAINE

|

3]

10

21

42

Zones
Gyanja

15

17

Zones

Gyanja

41

47

Shaki

MilKaraba
gh

iiKaraba
gh
0

Kaibajar | ™

Upperkara)
bagh

Lenkoran

Mugan-
Selyan

15

Shirvan | Priarak

14

Apsheron |
Seky

Apsheron |
Baku

28

18

Truck 2 axles

ron Baku

Shirvan
Priarak
Mugan-Salyan

Lenkoran

UpperKarabagh

Kalbajar
MilKarabagh

Shaki

Nakhchivan

Gyanja

Kazak

Geor-Telavi

Geor-Rustavi

Geor-Poti

Geor-Batumi

Geor-Thilisi

IRAN
TURKEY
RUSSIA

UKRAINE

Total

Truck 3 axles

Apsheron Baku

Khachmaz

Shirvan
Priarak

Mugan-Salyan

Lenkoran

UpperKarabagh

Kalbajar

MilKarabagh

Shaki

Nakhchivan

Gyanja
Geor-Telavi

Geor-Gori

Geor-Rustavi

Geor-Poti

Geor-Batumi

Geor-Tbilisi

IRAN
TURKEY
RUSSIA

UKRAINE
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ADT in %

Zones

Apsheron Baku

Khachmaz

Shirvan

Priarak

Mugan-Salyan

Lenkoran

UpperKarabagh

Kalbajar

MilKarabagh

Shaki

Nakhchivan

Gyanja
Kazak

Geor-Telavi

Geor-Gori

Geor-Rustavi

Geor-Poti

Geor-Batumi

Geor-Tbilisi

IRAN

TURKEY

RUSSIA

UKRAINE

Apsheron Baku
Khachmaz
Shirvan
Priarak
Mugan-Salyan
Lenkoran
UpperKarabagh
Kalbajar
MilKarabagh
Shaki
Nakhchivan
Gyanja
Kazak
Geor-Telavi
Geor-Gori
Geor-Rustavi
Geor-Poti
Geor-Batumi
Geor-Thilisi
IRAN
TURKEY

RUSSIA
UKRAINE

23.1%

21%

2.2%

25.9%

2.1%

347%

2.2%

2.6%

0.5%

21%




Feasibiiity Study for the and R uction of the Road between Baku, Tdilisi and Yerevan

2. Yeviakh - Ganja - Tovuz

ANNUAL AVERAGE DAILY TRAFFIC (AADT) BY VEHICLE TYPE
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Feasibility Study for the R and

of the Road b Baku, Tbilisi and Yerevan
3. Tovuz - Gazakh

ANNUAL AVERAGE DAILY TRAFFIC (AADT) BY VEHICLE TYPE
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Feasibility Study for the Rehabilitation and Reconstruction of the Road Link between Baku, Thilisi andYerevan

Dynamic Penetration Test (light version DPL-5 according German Standard DIN 4094)

Location : km 382+690 Baku Side Abutment Bridge No. 32
Date : 08.03.01
Level approximately 6,0m below road level
[ Depth | No. of blows ;
(m) Nio 5 Nos. of biows / 10cm penetration
0.10 x| - o 10 20 30 4 S 60 70 8 9%
020 | 30 x . " o
0.30 32 BENCACE R
040 34 j e OIS A Y
050 29 030 [ ———— ‘
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070 | 31 [ %0 SRR TS
0.80 42 ‘
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1.00 16 [ ¢
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130 14 | o
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e 0 S |
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Feasibility Study for the Rehabilitation and Reconstruction of the Road Link between Baku, Tbilisi andYerevan

Dynamic Penetration Test (light version DPL-5 according German Standard DIN 4094)

Location :

Date :
Depth |No. of blows
(m) Nyg
0.10 8
0.20 8
0.30 8
0.40 6
0.50 9
0.60 6
0.70 6
0.80 10
0.90 12
1.00 7
1.10 19
1.20 41
1.30 80
1.40 95
1.50 56
1.80 78
1.70 88
1.80 70
1.80 70
2.00 52
2.10 50
2.20 80
2.30 47
2.40 50
2.50 14
260 15
2.70 52
2.80 99

Annent OPLE-Bréd4-) e

km 447+650 right

09.03.01

5.90

Baku Side Abutment Bridge No. 44

Nos. of blows / 10cm penetration

0 10 20 30 40 S0 60 70 80

TSRO RN TR CHVTAY KRS DR RN RIS 0

RO MERICP MR IR AER TR

DGR PEIEIR (DETAT

S BOG

27.07.01



A3EPBAVDKAHCKAA PECMYBITUKA
MOCKOHLEEPH «A3EPABTOOOP»

MPOEKTHbIA UHCTUTYT «A3QOPMNPOEKT»

UCCNEOOBAHUA MPYHTOB (TOJIbKO CKBAXXUHDbI)
HA PACTOJIOXEHUAX HOBbIX MOCTOB

UHXEHEPHO-TEONOMMYECKUA OTYET

BAKY - 2001
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OIMMABJIEHUE

HaumeHoBaHue

MocT Yepes peky TypbsiH-4yai

Moct yepes Hemartabanckuii kaHan
MocT yepes x/g Esnax-Araam
MocT yepes BepxHekapabaxckuit kaHan
MocrT yepes peky 'epaHb-4an

MocT yepes kaHan

MocT yepes peky 'ypy-Aepe

MocT yepes peky LLlamxop-4ai
Mocrt yepe3s peky lacaH-cy

Mocr yepes /g baky-Tbunucu
MocrT yepes gonuny (oBpar)

MocrT yepes peky Akctada-4yan
MocT yepes gonuny (oBpar) -

MocT yepes peky UHKa-4an

MocT yepes gonuHy (oBpar)

Ne mocta Ne cTp.

15
16
18
19°
206
23
26
32
44
45
46
47
49
50
51



MH)KeHegHo-reonomqecme YCINOBUA.

CornacHo 3agaHusa Ha MecTe NPOEeKTUPYEeMOro MocTa Yepes peky
TypbsiH-4ait 6biNu OBEAEHbI MHXEHEPHO- re0NOrMYEcKUe U3bICKaHUA.

B peaynbrare npoBeaeHHbIX MHXEHEepPHO-reonoruyeckmx pabor wu
nabopaTopHbIx UCNbITaHUA obpasuos yCTaHOBNEHO: MNpaeee
CyulecTBYyIOLLero MocTa Yepe3 peKky TypbsH-yal Ha pacctosiHuu 6,5 m ot
cyuiecTsyowux onop npobyperbl 2 ckBaXuHbI rybuHon no 15,0 m.

Jlutonoruyeckuii paspeas:

I. 0,0-0,3 M. PacTutenbHblii CNOA C BKIKOYEHUAMU rPaBUs.

Il. 0,3-8,0-8,4 m. CyrnuHok ao rnybuHbl 1,0-1,3 M NNOTHBLIN, HWXe
NNacTUYHbIA M TeKyYennacTUYHbiA C MHOMOYMUCIIeHHBIMX NUH3aMKW WNa,
cynecu pexe necka npocnoikamu rnuHa, BecbMa MNOTHbIA. MouHoCTb
npocnoek rnuHa o 0,3 m.

I.8,0-84 m go 15,0 m. MuHa nnoTHas ¢ nNpocnonkamm cynecu
MouHocTbio Ao 0,3 m.

pyHTOBbLIE BOAL! BbifiBNEHbl Ha rnybuHe 5,2-5,0 M, a ycTaHOBUNUCL
Ha rnybune 4,7-4,5 m.

Peka TypbsiH-4ail He nepecbixaeT, nocne AoXAel yposBeHb BOAbl B
peke pe3ko NoAHUMAaeTCH, MHOrAa AOCTUraeT YpPoOBHA MOCTA.

BoiBoAb!:

Ha ocHoBe BbllenpuMBEAEHHbIX AaHHbIX 06  UHXEeHepHOo-
reonorMyeckux YCroBusiXx MOCTOBOrO nepexoaa Yepe3 peKy TypbsiH-yan
NPUXOAUM K CrielyloluM BbIBOAAM:

1. TpyHTBI BnonHe YCTOWYMBbLI NOA OCHOBAHWE WMCKYCCTBEHHbIX
COOPYXEHUN.

2. Ha ocHoBaHwM ONTUMAnbHbIX 3HAYEHUA U3UKO-MEXaHUYECKUX
napamMeTpoB FPYHTOB YCIOBHble CONPOTMBNEHWUS YCTaHOBNEHbl COrnacHo
CHwuI 2.05.03.-84

3. lpyHTOBbIE BOAbI BbISBNEHbl Ha rnybuHe 52-50 M, a
yCTaHOBUNKMCbL Ha rnybuHe 4,7-4,5 m /Ha ypoBHe Boabl B peke/

4. PaiioH cTpouTenbcTBa No CEMCMUYHOCTM OTHOCUTCA K 8 6anbHon
30He /Ha ocHoBaHuK nucbma Ne25-9/575 ot 01.02.92 r. uHctutyTa N'eonorum
um. UM. INybkuna/.



BEAOMOCTb

UCnbITaHUI PU3NKO-MEXAHUYECKUX CBOMCTB FPYHTOB

Mocte Ne 15
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Mocr N215 (190 + 168 kM) MocT yepes pexky TypbaH-yaii. Cks.1.
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UHXeHepHO-reonormieckue yCnoBus.

CornacHo 3aganvs Obinv NPOBEAEHbl MHXEHEPHO- reonornyeckue
U3bICKAHUA Ha MecTe nNPOEeKTUPYeMoro MOCTOBOro nepexoaa uepes
Hemarabanckuii kaHan

B pesynbtare npoBeaeHHbiX WHXeHepHO-reonorudeckmx pabor u
nabopaTopHbIX UCNbiTaHUA 06pa3LoB yCTaHOBNEHO:

Ha mecte npoekTupyemoro mocra 4epe3a Hemarabapgckuin kawan
npobypeHbl 2 CKBaXWHbI NpaBee CyllecTBylouero macra rnybuHon no 15,0 m.

NuTtonoruyeckuit paspes:

I. 0,0-0,3 M. PacTutenbHbi CNoi € BKMOYEHUAMU MPaBus.

Il. 0,3-8,4-8,6 M. CyrnuHoK cepblit o rnybuHbl 1,5 M NNOTHLIA, HWXe
BNaXHbl U BOAOHACHIWEHHbIW, MANKO U TekydennactuuHbii. C npocnoikamu
NNOTHOW rMuHbI U pexe necka. MouwHocTs npocnoek 0,2-0,3 m.

111.8,4-86 m go 15,0 M. MuHa nnacTtuyHas ¢ MHOMOMUCNEHHbLIMU
NVYH3amMu cynecu.

pyHTOBBLIE BOAbI BbifiBNEHbl Ha rmybune 2,0-2,1 M, a ycTaHoBUNUCL
Ha rnybuHe 1,3 M. /ypoBeHb BOAbI B kKaHane/.

BbiBOAb!:

Ha ocHOBe BbLILEUINOXEHHOIO MOXHO NPUATM K Ccrneaylowum
BblBOAAM 00 WHXEHEepHO-reonorM4yeckux YCroBUSAX MOCTOBOrO nepexoaa
yepe3 Hemarabapckwii kanan:

1. MpyHTBbI yCTOWYMUBLI NOL OCHOBaHUE UCKYCCTBEHHbIX COOPYXEHWUN.

2. Ha ocHOBaHuM ONTUMAnbHbIX 3HAYEHUN (PU3UKO-MEXaHUYEeCKnX
napaMeTpoB FPYHTOB YCMOBHbie COMPOTUBIEHUS YCTaHOBMEHbl COrMacHo
CHul1 2.05.03.-84

3. lpyHTOBbBIE BOALI BbLIABNEHbI Ha rnybuHe 2,1-20 ™M, a
yCTaHOBUNUCH Ha rnybuHe 1,3 M.

4. PaiioH cTpouTenbCTBa NO CEACMUYHOCTU OTHOCUTCA K 8 6anbHOM
30He.



BEAOMOCTb

UCNbITaHW hU3nKo-MexaHU4eCKUX CBOMCTB rpyHTOB

Moctb Ne 16
(205+309 km) MocTt yepes Hemartabaackuit kaHan
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MocT N216 (205 + 309 kM) Mocr uyepe3 Hemarabaackuit kanan. Cks.1.
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MH)KeHepHO-I' eonorn4yeckue ycrioBus.

CornacHo 3afjaHua Ha MecTe NPoeKTUPYeMoro MOCTOBOIO nepexoaa
yepea wpa Esnax-Argam 6binu npoBeAeHbl UHXEHEpHO- reonormyeckue
U3bICKaHUS.

B pesynbrare npoBefeHHbIX WHXeHepHOo-reonoruyeckux pabor u
nabopaTopHbIX UCNbITaHUIA 06pa3LOB YCTaHOBNEHO:!

Ha mecTte npoexktupyemoro Mocta 4epes3 x/a Esnax-Argam npapee

Ha 6,5 M OT KpaWHel onopbl CyLEeCTBYIOLWEro MocTa NpobypeHbl 2 CKBaXXUHbI
rnybuHoi no 15,0 m.

INutonoruyeckuii paspea:

I. 0,0-0,3 M. PacTuTtenbHbii CNoW C BKIIOYEHUAMU rPaBUSA.

II.0,3 go 9,8-12,9 m. CyrnuHOK cepbii C NOBEPXHOCTWU MNMOTHbLIA, C
rnybuHbl 2,0 M MAMKUIA U TEKYYennNacTUYHbIA C MHOrOYUCNEHHbIMU NUH3aMU
cynecu u necka. /B 1-Oi CKBaXXMHE KONUYECTBO NUH3 HAaMHOro Sonblle Yyem
BO BTOPOW CKBaXuHe/.

ll. 9,8-12,9 o 15,0 M. CyrnMHOK NOTHbLIN.

pyHTOBbLIE BOAL! BbifBNEHbl Ha rmybuHe 3,4-2,4 M, a yCTaHOBUNUCH
Ha rnybuHe 2,9 M n 1,8 M cooTBeTCTBEHHO B cKkB. 11 2.

BoiBoab!:

Ha ocHoBe npuBeAeHHbIX AaHHbIX 06 WHXEeHEepHO-reonoruYecKux
YyCNnoBUAX MOCTOBOro nepexopga 4epea g Esnax-Argam npuxoaMm K
cneayrowmnM BbiBogaM:

1. FpyHTbl BNONHe YCTOWYMBLI NOZA OCHOBAHWE WMCKYCCTBEHHbIX
COOpPYXEeHWN.

2. Ha ocHOBaHWM ONTUMAnbHbIX 3HAYEHUA U3UKO-MEeXaHUYeCKuX
napameTpoB [PYHTOB YCIMOBHbIe COMNPOTUBNEHMS YCTaHOBIMIE@Hbl COrflacHo
CHul 2.05.03.-84

3. lpyHTOBbIE BOAbLI BbiABNEHbl Ha rnNybuHe 3,4-24 ™M, a
yCTaHOBUNMCh Ha rnybuHe 2,9-1,8 M.

4. PaiioH CTpouMTenbCTBa NO CEUCMMYHOCTM OTHOCUTCA K 8 6anbHoM
30He.
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Mocr N218 (219 + 461 kM) Mocr yepes x/a Esnax-Argam. Cks.1.
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UHXeHepHO-reonornyeckue yCnoBus.

CornacHo 3apaHua Ha Tpacce baky-Kazax 291+033 kM mocToBO#A
nepexop 4epe3 BepxHekapabaxckumi kaHan 6binvnpoBefeHbl UHXeHepHO-
reonoru4yeckne U3bICKaHus.

B pesynbrate npoBefeHHbIX WHXeHepHo-reonoruyeckux pabor wu
nabopaTopHbIX UCTIbITaHUA 06pa3L OB YCTAHOBNEHO:

1. Ha mecte npoekTupyemoro mocrta uepe3 BepxHekapabaxckui

KaHan npasee Ha paccrosHuM 6,5 M OT kpas onop Gbinu npobypeHbl 2
CKBaXWHbI rnybuHoi no 15,0 m.

Jlutonoruyeckuii paspes:

I. 0,0-2,4-2,5 M. CyrnuHOK C BKIIOYEHMAMU rpaBus. /HacbINHOW CNo/.

Il. 2,4-2,5 m go 7,0 M. NNuHAa TekydennacTuyHas ¢ NMH3amMu cynecu.

. 7,0-15,0 m. FNuHa nnotHas.

2. [pyHTOBbIE BOAbI BbiABNEHbI HA rnybuHe 5,6 n 4,9 M. BbisicHUTb Ha
Kakoh rnybvHe ycTaHOBUNWUCH HET BO3MOXHOCTU U3-3a BbICTPOro CMbiKaHus
CTEHOK CKBaXMHb! /IPYHTbI TeKy4ennacTuiHble/.

BeiBOAbI:

Ha ocHoBe npuBefeHHbIX AaHHbIX 06 WMHXEeHEepHO-reonoru4eckux
YCNoBUAX MOCTOBOro nepexoaa 4yepes BepxHekapabaxckuii kaHan npuxoaum
K cneAyloumMM BbiBOAAM:

1. FpyHTBI YCTOWYMBLI NOZA OCHOBAHWE WMCKYCCTBEHHbLIX COOPYXEHUM.
Ha ocHoBaHMKM onTUManbHbIX 3HAYeHWU (PUNKO-MEexXaHW4YecKux napameTpoB
MPYHTOB YCNOBHbIE COMNPOTUBNEHUS YCTaHOBMEeHbl cornacHo CHull 2.05.03.-
84

2. [pyHTOBbIE BOAbI BbifiBNEHbI Ha rMybuHe 5,6-4,9 m.

3. PalioH cTpouTenscTBa No CEACMUYHOCTM OTHOCUTCA K 8 GanbHoM
30He.



BEAOMOCTb

ncnbiTaHui PU3UKO-MEXaHUYECKUX CBOUCTB NPYHTOB
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Mocr N219° (291 + 033 kM) MocT yepes BepxHexkapabaxckui kanan. Cks.1.
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MH)KBHQPHO—FOOI'IOWIHGCKMG YCIOBUA.

CornacHo 3apaHusa Ha MecTe NpoeKTUPYeMoro MOCTOBOrO nepexoaa
Yepesa peky [epaHb-4ah ObinM MpoBefeHbl UHXEeHepHOo-reonormyeckue
U3bICKaHUS.

B pesynbrare npoBeAeHHbIX WHXeHepHo-reonoruyeckmx pabor wu
nabopaTopHbIx UcnbiTaHu 06pa3LoB yCTAHOBNEHO:!

Ha mecTe npoekTupyemoro Mocta yepesa peky lepaHb-4yai npasee Ha

paccTtosiHum 6,5 M oT kpas onop Gbinn NpobypeHbl 2 cKkBaXuHbl rMybuHOW No
15,0 m.

INutonoruyeckuin paspeas:

. 0,0-0,3 M. PacTtutencHblid cnon

II.0,3-5,5 M. CyrnuHOK Cyxoil, NNOTHbIA C 3,8 M. MAKO W
TeKy4YennacTuyHbIn.

lll. 5,5-8,5 m. lNecok BOAOHACHILEHHbIW, IMUHUCTLIA.

IV. 8,5-15,0 M. MrHa nnoTHas, Tyronnactu4Has.

BbiBoAbI:

Ha ocHoBe npuBeAeHHbIX AaHHbIX 00 WHXEHEepPHO-TeonorM4yecKmux
YCNOBUSAX MOCTOBOro nepexoga .4epes peky [epaHb-4a npuxoaum K
cnefyouuvMm BbiBoAaMm:

1. TPyHTBbI yCTOWYMBLI NOA OCHOBaHWE WMCKYCCTBEHHbIX COOPYXEHUNA.
Ha ocHOBaHMM ONTUMAnbHbIX 3HaYeHUN (PU3NKO-MexaHW4Yeckux napameTpoB
MPYHTOB YCNOBHbIE CONPOTUBNEHUS ycTaHoBneHbl cornacHo CHull 2.05.03.-
84

2. PalioH ctpouTenbcTBa no CEMCMUYHOCTM OTHOCUTCA K 8 GanbHon
30He.



ucnbiTaHu OUNKO-MEeXaHUYECKMX CBOMCTB rPYHTOB

BEAOMOCTb

MocTtb Ne 206
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Mocr N220° (303 + 402 kM) MocT yepes peky MepaH-uaii. Cxs.1.
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Moct Ne 23 (331+293 km). MocT Yepes kanan.

VlH)KeHepHo-reonomqecxne YyCNoBUA.

CornacHo 3apaHuMs 6binu NpoBeAeHbl WHXEeHepHO-reonorn4yeckue
UccneaoBaHusa Ha MecTe NPOeKTUPYEeMOro MocTa Yepes KaHarn.

B peaynbrate npoBeaeHHsXx MHXeHepHo-reonoruyeckux pabor u
nabopaTopHbIX UCNbITAHUIA YCTAHOBNEHO:

1. MocTt yepes kaHan (331+293km); npobypeHa 1 ckBaxuHa npasee
Ha paccTosHum 6,5 m oT cyujecTayioller onopbl rnybuHon no 12,0 m.

JNlutonoruyeckut paspeas:

. 0,0-12,0 M. paBuiHO-rane4yHMK 3anonHUTeNb Cynec4YaHUCTbIN.
BknioyeHus BanyHoB 2-8%. B paspese Hebonblive nNuH3bI cynecu, pexe
necka. MowHocTts NuH3 ao 0,2-0,3 m.

2. MpyHTOBBLIE BOAL! A0 rMybuHbl 12,0 He BbIABNEHbI.

3. KaHan ncnonb3yeTcs TONbKO ANS OPOLUEHUS.

BoiBOAbI:

Ha ocHoBe BblleNpUBEAEHHbIX AaHHbIX 00  UHXEeHepHOo-
reonorM4ecKux YCnoBusiXx MOCTOBOrO nepexoAa Yepes KaHam npuxoaum K
cnefyowmM BbiBoAaM:

1. [pyHTbl BNONHEe YCTOWYMBLI MO OCHOBAHWE WMCKYCCTBEHHbIX
COOpPYXEeHWUN. :

2. Ha ocHoBaHMM ONTUMAnNbHbLIX 3HAYEeHWR U3UKO-MEeXaHUYEeCKNX
napaMeTpoB FPYHTOB YCMOBHbIE CONPOTMBIIEHUS YCTAHOBMEHbl COrMacHo
CHwuI 2.05.03.-84 ;

3. PalioH cTpouTensctBa NO CEMCMMYHOCTU OTHOcUTCA K 8 BanbHo
30He /Ha ocHoBaHuKM nucbma Ne25-9/575 ot 01.02.92 r. uHcTuTyTa 'eonorum
umMeHu akagemmka V.M. N'yBkuHal.



BEAOMOCTb

UCNbITaHUIA OU3UKO-MEXAHUYECKUX CBONCTB rPYHTOB

Moctb Ne 23
(3314293 km) MocT Yyepes kaHan
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Mocr N223 (331 + 293 kM) Mocr yepes kanan. Cks.1.

Fnybuna | _ Maporeo- leonoro-
3aneraHus g = noruyeckue | nuTonoruyeckue | m
cnoes S ycnosus nokasarenu 2
o § . o MNoapobHoe  onucaHue Em
8 g (8% 2 nopoa i £4
A HHHRT HEH IR WY
; o S | L
= 8152 | 2§ SHE L c|E8|ES
= 2 | = (84 sc|88
1 2 3 4 5 6 7 8 9 10 11 12 13 14
[paBUHO-TaNneYHUK
3anonHuTeNb - =
CyNeCYaHUCTLIN,
Bkn. BanyHoB 2 - 8 % 4,5-
5,0
1 0,0 [120] 12,0 5,0 45 | 1,95 §68




MHXeHepHO-reonormyeckue YCnoBus.

CornacHo 3apanvs 66N NpoBefieHbl MHXEHePHO- reornorvyeckue
U3bICKaHWA Ha MecTe NPoeKTUPYeMoro MocTa Yepes peky Nypy-aepe.

B pesynbrare npoBeAeHHbiX WHXeHepHo-reonorudeckux pabor u
nabopaTtopHbIX UCTIbITaHUIA 06pa3L 0B YCTAHOBNEHO:

1. Ha mecTe npoekTupyemoro Mocta Yyepes peky ['ypy-aepe nesee Ha
pacctosHuM 6,5 M OT Kpas cyuwecrsywowmux onop 6binmu npobypeHbl 2
CKBaXWHb! rnyéuHoi no 12,0 m.

JNluTtonoruyeckunin paspes:

I. 0,0-0,2 M. PacTutenbHblit CNOiA C BKINIOYEHUAMU MPaBUSA.

II. 0,2-12,0 M. MpaBuiHO-rane4YHuUK 3anonHUTeNb CynecYaHUCTbId U
CYrfIMHOK UMEIOTCH MNWH3bI Cynecu u cyrnuHka. MowHoctb nuH3 go 0,2-0,3 m.
Konuyectso BanyHoB ot 5 4o 15%.

2. [pyHTOBbIE BOAbI A0 rMybuHbl 12,0 M HE BbIBNEHbI.
3. banka cyxasn. Boga nosisnsetcsa nocne goxgew. MakcvmanbHbIn
ypOBeHb BOAbI Nosbiwaercs Ha 1,2-1,5 m.

BoeiBoAb!:

Ha ocHoBe npuBegeHHbIX AaHHbIX 00 WMHXeHepHO-reonoruyYeckux
YyCNoBUSAIX MOCTOBOro nepexopga u4epes peky [ypy-Aaepe npuxoaum K
cneaylouwmMm BbiBoAaM:

1. TpyHTBl BRONHE YyCTOWYMBLI NOZJ OCHOBaHME WCKYCCTBEHHbIX
COOPYXEHUN.

2. Ha ocHOBaHWM ONTUMANbHbIX 3HAYEHUR PU3UKO-MEXaHUYECKUX
napamMeTpoB [PYHTOB YCNOBHbIe COMPOTMBIIEHWUS YCTaHOBII@Hbl COrnNacHo
CHwuIN 2.05.03.-84

3. PaiioH cTpoutenbcTBa NO CEUCMMUYHOCTM OTHOCUTCH K 8 GanbHou
30He.



BEAOMOCTb

UCnbiTaHU U3MKO-MEXaHUHECKUX CBOUCTB rPYHTOB

Moctb Ne 26
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Mocr N226 (356 kM) MocT yepes peky lNypy-aepe. Cks.1.
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MHXeHepHO-reonorm4yeckue yCnoBus.

CornacHo 3apaHus 6binu NpoBefeHbl WUHXEeHepPHO-reonorm4yeckue
U3bICKaHUA Ha MecTe HOBOro CTpPOosILLerocs MocTta Yepes peky Llamxop-yai.
Bbino npobypeHo no opgHow ckBaxuHe rnybuHon no 12,0-15,0x okono
OCHOBaHWUA.

B pesynbrare npoBeaeHHbIX WHXeHepHo-reonornyeckux pabor u
nabopaTopHbIX UCNbITaHWK 0Bpa3L 0B YyCTAHOBNEHO:!

1. Ha wmecre crposujerocs MocTa uYepe3 peky Lamxop-yain
npobypeHbl 3 ckBaXuHbl rnybuHon no 12,0 m.

INutonoruyeckuii paspea:

. 0,0-12,0 ™. [paBuiAHO-raneYHUK C BKNOYEHUAMU BalyHOB.
Konuuyecteso BanyHoB ot 3,0 ao 15%. 3anonHutens necok u
cynecb. C nuH3amu necka u cynecu. MowHocte nuH3 ao 0,3 m.
Konuyectso BanyHos ot 5 Ao 15%.

Il. FpyHTOBbLIE BOABI A0 rNYBUHbI 12,0 M HE BbISBNEHDI.

BoiBOAb!:

Ha ocHoBe npuBeaeHHbIX AaHHbIX 06 WHXeHepHO-reonoruyYeckmx
yCrnoBUsX MOCTOBOro nepexoaa uepes peky llamxop-yav npuxoaum K
cneayloLUM BbiBOAAM:

1. TpyHTbl BRNONHe YCTOWYMBLI MO OCHOBaHME WCKYCCTBEHHbIX
COOPYXEeHWN.

2. Ha ocHOBaHWM ONTUManbHbIX 3HAYEHU PU3UKO-MEXaHUYEeCKMX
napaMeTpoB [PYHTOB YCNOBHbie COMPOTMBIIEHUN YCTaHOBMEHbl COrnacHo
CHulM 2.05.03.-84

3. PaiioH cTpouTenbcTBa N0 CEACMMYHOCTM OTHOocUTCA K 8 BGanbHon
30He.



BEAOMOCTb

UCNbITaHUI PU3NKO-MEeXaHNYeCKUX CBOMUCTB rPyHTOB
MocTtb Ne 32

MocT yepes peky LLlamxop-4aii

(3824690 km)
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Mocr N232 (382 + 690 kM) Mocr yepes pexy LWamxop-yai. Cks.1.
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MHXEeHEepHO-reonorn4eckue yCnoBus.

CornacHo 3agaHus 6binu poBeAeHbl MHXEeHEepPHO- reonormveckue
U3bICKaHUA Ha MECTe HOBOro CTPOSALLLErocs MocTa Yepesa peky acaH-cy.

B peaynbtate npoBeaeHHBIx UHXEHEPHO-reonorMyecknx pabor wu
nabopaTopHbIX UCnbiTaHuiA 06pa3LoB YCTaHOBNEHO:

1. MocT 4yepes peky MacaH-cy - npobypeHo 2 ckBaXuHbl rNybuHon no
12,0 m.

INuTonoruyeckuii paspea:
. 0,0-0,2 M. PactutenbHblii CNOM C KOPHAMU pacTeHu u
BKMNIOYEHUSIMU IPaBUS.

I1.0,2-12,0 ™. [paBuAiHO-raneyHUK C BKNIOYEHUAMA BaNyHOB.
Konuyectso BanyHoB oT 6 go 12% Ha rnybune Huxe 4,0 M BcTpevaiorcs
MHOrOYUCNEHHbIe NMH3bI Necka U pexe rMuHbl. MowHocTe nuH3 ao 0,4 m.
3anonHuTenb cynech U Necok.

2. [pyHTOBbIE BOAbI A0 rNy6uHbl 12,0 M He BbIABNEHbI.

BoiBOAb!:

Ha ocHOoBe BbllenpMBeAeHHbIX AaHHbiX 00  UHXEeHepHo-
reonorMyeckux YCnoBusiX MOCTOBOro nepexoaa uYepe3 peky [acaH-cy
NPUXOAMUM K CriefyiowuM BbiBOAAM:

1. TpyHTbl BRNONHEe YCTOWYMBLI MNOL OCHOBAHWE WCKYCCTBEHHbIX
COOPYXXEeHWN.

2. Ha ocHOBaHMM ONTUMAnNbLHLIX 3HAYEHWH UINKO-MEXaHUYEeCKUX
napamMeTpoB FPYHTOB YCNOBHbie COMPOTUBMNEHWUS YCTAHOBMEHbl COrnacHo
CHuIN 2.05.03.-84

3. PalioH ctpouTenscTBa NO CEMCMMYHOCTM OTHocUTCA K 8 BanbHon
30He.



BEAOMOCTb

UCnbITaHUA PUNKO-MEXAHUYECKMUX CBOMCTB rPYHTOB

MocTtb Ne 44
(447+650 km) MocT Yyepes peky ["acaH-cy
o =
: = - E
< |8 E : §
g |8 g : THE g
§ g » 5 IpaHyNOMETPUYECKHiA COCTaB $ z é § %
@ ® S Ocratku Ha cutax 8 % < |_Mnactuuwocts | *
Ne < [~ x| 3
s lgl 83 ggl; s HEHE
'g‘ g 313 3 - gl =| & § gl 3
= w| I|Z é §. 8 § 2 . 2 & g é g| € 5
§§g‘c’§§g;seae%§33§§§' i & g3
8 8 > 4 -~ '§ = g x g
i 8| 8
g 2| 3
1 3 4 56| 7 |8|9]10]11]12[13] 14| 15| 16 | 17 | 18] 19]|20[21]22|23|24| 25 | 26 | 27 [28]|29]|30 31
pasuiiHO-raneyHnk
1 5053 | -/190| -]270|-]|-]|3|10|20| - |17,2| 19,1 11,5| 8,8 | 4,4/3,0/1,1/0,8/0,5]0,5{ - | 0.2 0,14 0,06 | - | - | - |cynecyaH. 3anNO/HUT.
2 10,0-10,3] - [1,80] - |2,70] - | - | 3 [10]20] - | 10,4] 19,3]20,7| 7.9 |4,5/2,0]/0,7]|0,6]/0,4{0,3] - |0,18/0,13]0,05] - | - | - -"-
[paBuiiHO-raneyHuKk
3 3035 | -/162| - |270|-|-|3]|10|20| - | 7,5|13,9|18,5|15,3|5,8/3,5/0,9/0,8/0,5/0,3] - |0,20{0,13| 0,07 | - | - | - |cynecyaH. 3aNOHWT.
4 8083 | - |157] - |270]-|-]3]10[20] - | - |10,3]21,4]17.4]|8,2|4,8]1,9[1,9/0,5]0,6{ - |0,22{0,15{007| - | - | - ki




Mocr N244 (447 + 650 kM) Mocr yepes pexky Nacan-cy. Cks.1.
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MH)KGHBQHO—I"GODOI'M YecKue yCcrnoBus.

CornacHo 3apaHuna Ha Tpacce baky- Kaszax 4514681 km MocT 4yepes
Xenesnyio pgopory baky-Tobunucyv Obinu npoBegeHbl  UHXEHEPHO-
reonorn4yeckne U3biCKaHus.

B pesynbrate npoBeAeHHbIX MHXeHepHOo-reonoruyecknx pabor wu
nabopaTtopHbIX UCNbITaHui 06pa3LoB YCTaHOBNEHO:

1. Ha mecTe npoekTupyeMoro Mocrta 4epes xenesHylo gopory baky-
Téunucu ¢ neBoro Kpas Cyu|eCTBYIOWEro MOCTa Ha pacctosHuu 6,5 m
npobypeHbl 2 cKkBaXuHbI rnybuHon no 12,0 m.

Jlutonoruyeckuii paspeas:

I. 0,0-0,3 M. PacTutenbHbliii CNow € BKIIOYEHUSIMU rPaBus.

Il. 0,3-4,8-5,0 M. Cynect cepas, MArkonnacTtuyHas.

lll. 4,8-5,0 m go 10,8-11,0 M. CyrnMHOK MArkMi, TeKy4ennacTu4HBIN.

IV.10,8-11,0 pgo 120 ™. [paBuiHO-raneyHuK, 3anonHuTensL
CynecYaHUCTbIN.

pyHTOBbIE BOAL!I A0 rMybuHbl 12,0 He BbiABNEHbI.

BoiBoab!:

Ha ocHoBe BbiluenpMBEAEHHbIX [AaHHbiX 006  UHXeHepHOo-
reonorMyeckux YCnoBMSIX MOCTOBQrO nNepexofa 4Yepes XenesHyl A[opory
Baky -Téunucu npuxoaum K cnegylowmum BbiIBoAaM:

1. TpyHTbI BRONHe YCTOWYMBLI MO OCHOBaHWE WCKYCCTBEHHbIX
COOpPYXeHWW. Ha oCHOBaHUU ONTUMaNbHbIX 3HAYeHUI PUINKO-MEXaHUYECKUX
napaMmeTpoB IPYHTOB YCNOBHbIE COMNPOTUBIMEHUS YCTaHOBMEHbl COrmacHo
CHulM 2.05.03.-84

2. [pyHTOBbBIE BOABI A0 rNybuHbl 12,0 HEe BbifBNEHbI.

3. PaiioH cTpouTenscTBa No CeACMUYHOCTM OTHOCUTCA K 8 6anbHoK

30He /Ha ocHoBaHuKM nucbma Ne25-9/575 ot 01.02.92 r. uHcTuTyTa Neonoruum
uM. U.M. I'yBkmna/.



BEAOMOCTb

ucnbITaHUn PU3MKO-MEXaHUYECKUX CBOUCTB FPYHTOB
Moctb Ne 45

(451+681 km) MocT yepes w/a Baky-T6unucu

Ils s
s 2 3
i 2 o E g
-
g a g § paHynoMeTpuyeckuit cocras g s g
3
. 8 * Ocratku Ha cuTax 8 % c | MnactuuHocTe
g R £ 5§l 8 oY 8
: 108133 § 2 R RE
- § § g § -8— =] gl 8 =] Q. ol ol v| & =| & = E c 5 E
FEESLHEEEEEEECELECAR LEE §
Xz
5 & 8
g # 3
3 4 | 516 ] 7 ] 8] 9 |10]11112]113] 14 115]| 16 | 17 | 18 | 19]/20]21]22/23 ) 24| 25 | 26 | 27 | 28 | 29 | 30 | 31
Cynecb nbinesar.
24-26 |0,22]1194/159]|270|41,1]/0,698| - - | - - - - - - - - - -1 -1 -1100] 0,26 ) 0,19 | 0,07 | 0,42 0,85 | 0,002 |TAX. NAACTUYHAA
CyrnMHoK TRX.
nbines.
8688 [029)182]141[(271/479/0921| - | - - - - - - - - - - -1 -1-1100/034)021]/013]061]085] 0 | mArkonnactuy.
paBUAHO-raneYHnK
11,0-113f - [181] - [240] - - -1 8] 3] -12421561223[/122]1103]23]134]32]|34]21] - - - - - - - |3anonHUT, cynecuan.




MocT N245 (451 + 681 kM) Mocr yepes w/a Baky - Téunucu. Cks.1.
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Moct Ne 46 (457+839 km). MocT Yepes gonuHy (ospar)

MH)KGHGQHO—FOOHOFMHGCKHG YCINOBUA.

CornacHo 3apaHuna Ha Tpacce baky- Kazax 4574839 kM mocT yepes
AonuHy (oBpar) 6eInumoBeAeHbl MHXEHEPHO- reoNoMMYecKne U3bICKaHWS.

B pesynbrate nposeaeHHblx MHXEHEepHO-reonorudeckux pabor u
nabopaTopHbIX UCNbITaHUA 06pa3L OB YCTAHOBNEHO:

Ha mecTte npoekTupyeMoro MocToBoOro nepexoga ¢ NpaBol CTOPOHbI
Aoporu Ha paccrosiHum 6,5 M npobypeHbl 2 ckBaXuHbl rnybuHon no 12,0 m.

Ilutonormyeckui paspea:

I. 0,0-0,3 M. PacTuTenbHbIi CNOK C BKIKOYEHUSAMU rPaBus.

Il. 0,3-40-4,1 M. CyrnuHOK C BKNIOYEHUSIMU rpaBus.

1.4041 po 120 ™. [paBuAHO-raneYHUK, 3anonHUTenNb
CyNecYaHWUCTbIA C BMIOYEHMAMU BanyHoB A0 2%.

pyHTOBBIE BOALI A0 rMybmHbl 12,0 He BLIABNEHbI.

BbiBOAbI:

Ha ocHoBe BbillenpuMBeAeHHbIX AaHHbIX 006  UHXeHepHo-
reonorMyeckux YyCrnoBusiXx MOCTOBOro nepexoga 4epes [AonuHy (ospar)
NPUXOAMM K CriealyiolwuM BbIBOAAM:

1. [pyHTBl BNONHE YCTOWYMBbLI NOJ OCHOBaHME WCKYCCTBEHHbIX
COOpYXeHWi. Ha OCHOBaHUU ONTUMATbHbLIX 3HAYEeHUA PU3UKO-MEeXaHUYeCKnX
napamMeTpoB [PYHTOB YCINOBHbIE COMNPOTUBIIEHUS YCTAHOBMNEHbl COrnacHo
CHull 2.05.03.-84

2. pyHTOBbIE BOALI A0 rNybuHbl 12,0 He BbIRBNEHbI.

3. PaiioH cTpouTenbcTBa No CEACMUYHOCTM OTHOCUTCA K 8 BanbHon
30He.



BEAOMOCTb

ucnbITaHUi PU3NKO-MEXaHUYECKUX CBOUCTB rPYHTOB
Moctb Ne 46

(457+839 km) MocT 4yepea nonuHy (ospar)
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MocT N246 (457 + 839 kM) Mocr yepes gonuHy (ospar). Cks.1.
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_U_H_)KGHGQHO—FGOHOI’MLIGCKHG ycnosus.

CornacHo 3apaHus Obinv nROBefEeHbl MHXEHEePHO- reonornvyeckue
U3bICKaHUA Ha MecTe NPOeKTUPYeMOoro MoCcTaL . . Yepes peky Akcrada-yai.

B pesynbrate npoBeaeHHbiXx MHXEHEepHO-reonormyecknx pabor u
nabopatopHbix  McnbiTaHMA  obpa3yos  ycraHoBneHo: Ha  mecre
CylllecTBYIOLLEero MoCcTa Ha NpaBoOil CTOPOHe AOpOorM Ha paccrosiiuu 6,5 or
Kpas cyujecTayroulero Mocra npobypeHbl 4 ckBaxmHbl rnybuHon no 12,0 m.

Iutonoruyeckuit paspea:

"paBUHO-raneyYHunK ¢ pefikuM1 BKIIOYEHUAMU BanlyHOB MeHblue 1%.
3anonHuTtenb cynecyaHucTbih. B paspese BCTpevaloTcs NWMH3LI nNecka u
cynecu, pexe - rmuHbl. MowHocts nuH3 0,2 M, pexe - 0,3 M. C rnybuHoi
KONMMYeCTBO NUH3 BO3pacTaer.

pyHTOBbLIE BOALI NOABUNMUCH HA Pa3HbiX rMybuHax:

Cks. 1. (neBbii 6eper peku) Ha rnybuHe 6,0 M; ycTaHOBUNUCL Ha
rnybuxe 3,6 M

CkB. 2; 3 nosBunmucb Ha rybuHe 1,5-2,0 m; ycTtaHOBUNMCb Ha
rnybuxe 0,0 M

Cks. 4 (npaBbit Geper) nosBunuce Ha rmybune 4,5 m; ycraHoBUNUCH
Ha rnybuHe 3,2 M

BbilweusnoxeHHoe AaeT BO3MOXHOCTb NPeAnonoXuTb, YTO Boaa B
CKBaXMHax NosiBuMNach B pesynbrarte NpocadymBaHus Boabl U3 pekn Akcrada-
Yaun.

Bopaa B peke Akcrada-4yai NOCTOSHHA, Nocne AoXaen ypoBeHb BoAbl
nogHumaeTcs Ao 0,5 M, Bbiwe - peaxo.

BoiBogb!:

Ha ocHoBe BbiwenpuMBeeHHbIX AaHHbIX 06  UHXEeHepHo-
reonorMyeckux YCroBusix MOCTOBOrO nepexoga 4vepes peky Akcrada-yau
NPUXOAMM K Crneaylowum BbiBOAaM:

1. FpyHTbl BNONHE YyCTOWYMBbLI MNOL4 OCHOBAHME WCKYCCTBEHHbIX
COOPYXEeHUN.

2. Ha ocHOBaHuM ONTUMAribHbIX 3HAYEHWUA U3IUKO-MEeXaHUYeCKnX
napamMeTpoB PYHTOB YCIOBHbIE COMPOTUBMEHUS YCTaHOBNEHbl COrfnacHo
CHwul 2.05.03.-84

3. Hanuune u ypoBeHb rPYHTOBbLIX BOZ CBA3aHO B Hanuuuem u
ypoBHEeM BoAbl B AKkcTada-4au.

4. PailoH cTpouTenbcTBa No CEMCMUYHOCTM OTHOCUTCA K 8 BanbHou
30He.



BEAOMOCTDb

UcNbITaHU (hU3NKO-MEXaHUYECKUX CBOWCTB MPYHTOB
Mocts Ne 47

(4624610 km) MocT Yepea peky Akcracba-yaid
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Mocr N247 (462 + 610 kM) MocT yepes pexy Akcrada-yan. Cks.1.
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Moct N247 (462 + 610 kM) Mocr yepes peky Akcrada-vai. Cks.3.
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UHXeHepHO-reonorn4eckue yCnosus.

CornacHo 3agawmMs Ha Tpacce baky- Kasax 481+354 km mMocTtoBO#
nepexop 4Yepes AonuHy (oBpar) 6binMmpoBeAeHbl MHXEHEPHO- reonorn4yeckue
U3bICKaHUS.

B peaynbrate nposeaeHHbIX MHXEHEepPHO-reonoruyeckux pabor wu
nabopaTopHbIX UCNbITaHWI 06pa3L OB YCTaHOBNEHO:

Ha mMecte npoekTupyeMoro MOCTOBOrO nepexoaa C Nesoit CTOPOHbI
Aoporu Ha pacctosHum 6,5 M npobypeHbl 2 ckBaxXuHbI rnybuHoin no 15,0 m.

IluTonoruyeckuia paspes:

I. 0,0-1,9-1,5 m. CyrnuHOK C BKNIOYEHUAMU rpaBus /HacbiNHOW Crno/.

Il. 1,9-1,5-15,0 m. CyrnuHok cBeTno cepbii U cepbii Ao 6yporo.
MnoTtHbIA rnybuHon 4,0-4,5 M MArKONNACTUYHBINA.

pyHTOBBLIE BOAL! A0 rMybuHbl 15,0 He BLISBNEHDI.

Mocne poxaed ypoBeHb BOAbI B KaHane (oBpare) CWNbHO
noebilwaetcs. WMHorga  nponyckHas — cnocobHocTe Mocta  GbiBaer
HejocTaToYHa W BoAa TeyeT Haa MocToMm. 3a nocnegHue 11 nert - TpUXAbI.
MakcumanbHO Boga nogHUManach Bbille ypoBHS gopork Ha 1,0 m.

BbiBoAb!:

Ha ocHoBe npuBeAeHHbIX AaHHbIX 006 WMHXeHepHO-reonornyecknx
YCrNoOBUSIX MOCTOBOrO nepexoaa Yepe3 oBpar NPUXOAUM K Chneayiowum
BblBOAAM:

1. FpyHTbl BRONHe YyCTOWYMBbLI NOL OCHOBAHWE WCKYCCTBEHHbIX
COOpYXeHUW. Ha OCHOBaHUM ONTUMANbHbLIX 3HAYEHUA (PU3UKO-MEXaHUYECKUX
napaMeTpoB FPYHTOB YC/IOBHbI® COMPOTMBIIEHWUS YCTaHOBMIEHbl COrMacHo
CHulM 2.05.03.-84

2. pyHTOBbIE BOAbI A0 rNyBuHbl 15,0 He BbISBNEHbI.

3. PaiioH cTpouTenscTBa No CEMCMUYHOCTM OTHOCUTCA K 8 HGanbHol
30He.



BEAOMOCTb

ucnbITaHUi PU3NKO-MEXaHUYECKUX CBOUCTB rPYHTOB

Moctb Ne 49
(4814354 km) MocT 4yepea aonuHy (oepar)
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MocT N249 (481 + 354 kM) MocT yepes gonuHy (ospar). Cks.1.
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WNHXeHepHOo-reonornyeckue yCcrnosus.

CornacHo 3agaHus 6binv NMPOBEAEHbl WHXEHEePHO- reofnorm4yeckue
U3bICKaHUA. Ha MecTe NPOEKTUPYeMOoro MoCcTaL -~ Yyepes peky Hmpka-yan.

B pesynbrare npoBeaeHHbX MHXEHEePHO-reonormyeckux pabor wu
nabopaTopHbIX UCNbiTaHUK 06pa3LoB YCTAaHOBNEHO:

1. Moct yepe3 peky UHaxa-yan - npobypeHbl 2 CKBaXuWHbl nesee
CyLLeCTBYIOLMX ONOP Ha paccTosiHum 6,5 m oT rnybuHon no 12,0 m.

Iutonoruyeckuii paspes:

I. 0,0-12,0 ™. paBuiHO-raneyHrK ¢ BKNKYEeHUsMu BanyHos 2-5%.
3anonHuTens cnec4YaHUCTbIN.

2 .['pyHTOBbIE BOALI Ha rNybuHe 12,0 He BbifBNEHbI.

3. Bo Bpems nuBHeBbLIX AoXAeW ypoOBeHb BOAbl B peke NnogHuMaeTcs
Ha 1,0-1,4 m.

BeiBOAbI:

Ha ocHoBe BbllienpvBeAEHHbIX [AaHHbIX 06  UHXEHepHO-
reonorMyecKkux YCrnoBusix MOCTOBOrO nepexopga 4depe3 peky WHoka-yai
NPUXOAUM K CrielylolMM BbIBOAAM:

1. TpyHTbl BNONHEe YCTOWYMBLI MNOA OCHOBAHWE WCKYCCTBEHHbIX
COOPYXEeHWN.

2. Ha ocHoBaHWM ONTUMAnbHbIX 3HAYeHUA U3UKO-MEXaHUYEeCKUX
napaMeTpoB [PYHTOB YCMNOBHble CONPOTMBIIEHWUS YCTaHOBNEHbl COrfacHo
CHul1 2.05.03.-84

3. PaWioH cTpouTenbcTBa NO CEACMMYHOCTM OTHOCcUTCA K 8 6anbHon
30He /Ha ocHoBaHuKM nucbma Ne25-9/575 ot 01.02.92 r. mHcTuTyTa Neonorum
uM. U.M. T'yBkuna/.



ucnbiTaHUn ¢M3MKO-M6X8HW-IGCKMX CBOWCTB rPYHTOB

BEAOMOCTb

MocTtb Ne 50
(485+557 km) MocT yepes peky UHpka-yait
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MocTt N250 (485 + 557 kM) Mocr yepes pexky UHaxa-vaii. Cks.1.
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Moct Ne 51 (491+643 km). MocT Yepes gonuHy (ospar)

UHXeHEepHO-reonornieckue YCnoBusl.

CornacHo 3apaHua Obinv NpoBeAeHbl WMHXEHEePHO- reonorvyeckue
U3bICKaHUA Ha MecTe NPOeKTUPYEeMOro MOCTOBOIO Nnepexoaa Yepes AONVHY.

B pesynbrate npoBeaeHHMX UHXEHepHO-reonoruyeckux pabor u
nabopaTtopHbix UCNbiTaHU 06pa3L 0B yCTaHOBNEHO:

Ha mecrte npoekTUpyeMoro mMocra € npasBoW CTOPOHbI [OPOrU Ha
paccTtosiHum 6,5 M npobypeHbl 2 ckBaxuHbl rMybuxoi no 15,0 m.

Jlutonoruyeckuit paspeas:
. 0,0-1,6-2,9 M. CyrnuHOK cepbifi C BKNKOYEHUAMK rpaBus (HacbIiNHOM
cnoun).
Il. 1,6-2,9-15,0 M. CyrnuHok cepbiit, NNOTHbLIA C rNyBuHbl 3,2-4,0 M
MSArKONNACTUYHbINA, C PeAKMMY NUH3aMK Cynecw.
pyHTOBbIE BOALI A0 rMybmHbl 15,0 He BbisIBNEHbI.

BbiBoAb!:

Ha ocHoBe BbilenpvMBeAEHHbIX AaHHbIX 06  UHXeHepHo-
reonorM4eckux YCroBuUsiX MOCTOBOro nepexopa npuxoauMm K cneayiouwjum
BbIBOAAM:

1. (pyHTbl BNOMHe YCTOWYMBbLI MO OCHOBaHWE WCKYCCTBEHHbIX
COOPYXEHWN. ‘

2. Ha ocHOBaHMUM ONTUMAnNbHbIX 3HAYEHUR U3IUKO-MEXaHUYeCcKnX
napaMeTpoB FPYHTOB YCNOBHble COMNPOTUBIEHUS YCTaHOBMEHbl COrnacHo
CHul 2.05.03.-84

3. pyHTOBbLIE BOALI A0 rNybuHbl 15,0 He BbifBNEHDI.

4. PailoH cTpouTenbcTBa NO CEACMUYHOCTU OTHOCUTCA K 8 6anbHon
30He.
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Azerbaijan Highway Project, Ganja to Georgian Border Road Section

Environmental Assessment Report

1 Project description

The road sector under study forms an integral part of the TRACECA-corridor linking
Europe to Asia. Within this broader geographical context the M 4-M 1 provides the
main transit route between Central Asia and the Black Sea ports of Poti and Batumi. In
the eastemmost section of the M4 between Alyat and Gazi Mammed rehabilitation,
reconstruction and upgrading are presently at the state of implementation, for the
following Gazi Mammed to Kyurdamir section technical planning has been completed
recently.

This present environmental assessment considers the planned rehabilitation of the 250
km of the existing M 1 between Ganja bypass in the east and the Georgian border in
the west.

Actually, characteristic physical features of the road section under study are the varying
width of the carriageway (presently ranging between 7.14 and 10.94 m ), poor drainage
provisions as well as severe defects in the existing pavement and bridges. Moreover,
the horizontal alignment is characterised by long straights which causes visibility pro-
blems from headlights at night and encourages dangerous high speeds. Finally, road
markings do not exist.

The planning aims at the alleviation of physical deficiencies and the improvement of
road safety. It will entail the following:

= overlay / partial reconstruction of the existing two lanes

= creation of a uniform 9m carriageway (i.e. 7.5m plus 2x 0.75m of paved shoulders)
throughout the whole road section between Ganja bypass and the Georgian border

= improvement of the horizontal alignment in selected locations

= replacement of bridges which are heavily damaged or have proved insufficient
bearing capacity

Environmental impacts relating to the rehabilitation of the existing road will the direct
physical intrusion on the land within the immediate construction corridor, to health and
safety conditions within the works-related human settlements, construction camps and
work sites and finally to the extraction, the handling and transport of construction
materials.

The analysis of the environmental impacts will focus on the following:

» |dentification of project-related key concerns with regard to
- impacts on the natural environment
- human health
- human safety
= Compilation of key environmental, health and safety regulations that will be relevant
to the proposed project
* Development of a concept of mandatory and additional measures for impact
avoidance and impact mitigation
= |dentification of additional measures for environmental enhancement
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. Starting Point and Approach

The major part of the contents were elaborated during previous feasibility study from
2000 concerning the road corridor between Kyurdamir and the Georgian border, which
included two site visits focused on the inspection of the 320 km corridor between
Kyurdamir and the Georgian border and the examination of the proposed borrow sites
for construction material, both earthworks and sub-base.

The third visit was performed in March 2001 for the section between Ganja bypass
and Georgian border to amend and update the information for this report and to
elaborate the Environmental Mitigation and Monitoring Plans.

A stakeholder meeting was arranged 15 of March, 2001 in Ganja. The Minutes of the
meeting are provided in the Appendix 4.

For both the inspection of the Project area and the description and evaluation of the
ecological characteristics of the planning area and the proposed borrow sites the
consultant has been accompanied and assisted by a local expert, Dr. Elchin Sultanov.
Dr. Sultanov is the head of the Ornithological Laboratory of the Azerbaijan Academy of
Sciences (institute of Zoology), the head of the Azerbaijan Centre for the Protection of
Birds and also actively supporting ‘ECORES’, a local NGO for the collection and
provision of environmental information.

All the references utilised for the work are fully indicated in the report text.

The report has been written by environmental specialist of the Consultant, Ms. Erja
Vallila.

2 Policy, Legal and administrative framework

2. 1 Legal and Procedural Aspects

According to the provisions of Article 31 of the ‘Law of the Republic of Azerbaijan on
the Protection of the Environment and the Utilisation of Nature’ the proposed
rehabilitation of the existing two lanes of the M 1 would not fall under the type of
projects requiring a formal full EIA.

2.2 Compilation of Key Environmental, Health and Safety Regulations
The compilation of the existing legal and regulatory framework aims at:

» the identification of the general national requirements for impact mitigation or other
environmental protection measures regarding the natural environment, human
health and safety in road construction, pavement repair / rehabilitation and borrow
pit operations

* the identification of further measures required for the Project to meet WB-standards.

Laws and Regulations

The Consultant has examined the laws of the Republic of Azerbaijan as well as
Regulations on worker's health and safety related to road construction operations. At
the occasion of previous studies conducted in 1997 and 1998 on the rehabilitation of
other sections of the M4 the ‘Azerbaijan State Committee on Ecology and Control of
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. Natural Resources Utilisation (ASCE) had been consulted for any further provisions

that would be relevant to the present type of project.
Thus, the following laws and regulations would have to be considered:

A) National Regulations
The ‘Law of the Republic of Azerbaijan on the Protection of the Environment and
the Utilisation of Nature’ represents the general framework for all national objectives

in the area of environmental protection. With regard to the present Project two articles
of the Law are relevant:

Article 31 - ‘Objects of the State Ecological Expertise’

Article 31 defines (among other things) the types of project, that would require compul-
sory ‘State Ecological Expertise’ i.e. to undergo the systematically EIA process.
Among construction projects ‘reconstruction, extension and technical re-equipment
projects’ would automatically fall under the requirements for ‘State Ecological

Expertise’, while pavement repair / rehabilitation of existing roads would not have to be
considered’.

Article 49 of the same law deals with ‘General Ecological Demands during Siting,
Designing, Commissioning of Enterprises, Installations and Other Facilities’:
‘During ... feasibility study of the project,... construction, reconstruction,... of units in ...
transport... which have direct or indirect influence on the state of the natural
environment, the standards and requirements for ecological safety and protection of
health of humans should be complied with, and measures for nature protection, rational
utilization, restoration and reproduction of natural resources, saving of resources,
regeneration of natural environment should be envisaged

The system of ecological standards includes:

¢ maximum permitted concentrations of pollutants in the environment
e maximum permitted discharges and emissions of pollutants into the natural
environment

e maximum permitted levels of noise,... and other harmful physical influences as well
as ... health norms and standards of hygiene...’

Specifications hereupon can be obtained from SNIP-Regulations (= Construction
Norms and Rules), GOST-Standards (= state standards) and a number of further
regulations. All of these provisions date back to the Soviet Era and were established in
time period between 1980 and 1989. However, according to a decision of the Cabinet
of Ministers of the Republic of Azerbaijan (no. 217 of 15 April 1992) these provisions
will all remain officially binding until national regulations or standards may be adopted.

The Azerbaijan Draft ‘Law on Automobile Roads’ has recently been submitted to the
Cabinet of Ministers for approval. Under Section 71 reference is made to the provisions
of the ‘Law of the Republic of Azerbaijan on the Protection of the Environment and the
Utilisation of Nature’. The law also clearly spells out that any construction or
reconstruction of roads would require the official approval of the ASCE (i.e. a ‘positive
decision of State Ecological Expertise’).

The national ‘Draft Guidelines for Road Construction, Management and Design’
also address environmental issues in various sections (e.g. Part |: ‘Planning of Auto-
mobile Roads’, where it is required to minimise ‘impacts on the ecological, geological,
hydrogeological and other natural conditions’ by the implementation of adequate pro-

! see also section 1.3 of this report
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.tection measures; the ‘General Principles’ that are laid down under Part Il (‘Construc-

tion of Automobile Roads’) also provide for the consideration of appropriate protection
measures which shall contribute to the maintenance of stable ecological and
geological conditions as well as a stable natural balance). Section 1.3 directly deals
with the ‘Protection of the Environment’. The provisions of this section are, however,
rather general again and do largely correspond to those of the former Russian
regulations that were mentioned before.

The following is a short summary of these regulatory instruments as they relate to
environmental protection, health and safety issues that may be relevant to the Project.

SNIP 2.05.02-85: Regulation on Road Construction

This regulation deals with environmental issues under section 3. Most of the
statements under this section are very general and do mainly apply to impact
avoidance and mitigation of new road projects. However, some of the provisions (like

those on the treatment of top soil during construction works) would also apply to the
rehabilitation of an existing road.

BCH 8-89: Regulation on Environmental Protection in Construction,
Rehabilitation and Maintenance of Roads

This document contains rather comprehensive provisions on environmental protection
measures in road construction, as well as in rehabilitation and maintenance activities
(among others: use of soils, protection of water resources, protection of forests, flora
and fauna, use, preparation and storage of road construction machinery and materials,
provisional structures, provisional roads, fire protection, borrow pits and material

transport, avoidance of dust, protection of soils from pollution, prevention of soil erosion
etc.) :

The appendices to this document also state standards for:

maximum permitted concentrations of toxic substances

noise control measures

soil pollution through losses of oil and fuel from construction equipment
quality of surface water

Regulation of Azerbaijan Republic on Industrial and Municipal Waste
(No. 514-1Q, 30 July 1998)

The law includes requirements for industry and enterprises for implementation of
identified standards, norms of environmental protection when designing, constructing
or reconstructing for waste. Articles 10, 11 and 12 includes requirements for the
municipalities for collection and processing of waste.

SNIP Il 4-80 Norms for Construction Safety

These provisions deal with construction activities in general and comprise, among
others, detailed regulations on worker's health and safety. With regard to the present
Project the chapters 2 and 5 may be relevant (organisation of the construction site, the
work sites and transport works). In annex 9, maximum permissible concentrations of
toxic substances in the air have been determined (could be relevant for road marking
operations).

Safety Regulations for Construction, Rehabilitation and Maintenance of Roads
1978 (corresponds to SNIP Il A-11-70)

Comprehensive compilation of safety rules for almost all aspects and stages of road
construction, e.g. technical safety requirements for work with road construction equip-
ment, the construction of dams, the rehabilitation and maintenance of bridges and
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culverts, loading and unloading operations, operation and maintenance of asphalt
plants, work with toxic substances, work in borrow pits and borrow pits, work with com-
pressors, mobile power plants, operation and maintenance of road construction
machines etc.

GOST 13508-74
This document deals with road marking and describes the requirements and standards

of white lining for the various road categories, which is an important aspect of road
safety.

B) International Conventions

Convention on the Conservation of Migratory Species of Wild Animals (CMS)

The Migratory Species Convention (Bonn 1979) is a skeleton agreement on the
conservation of migratory species of wild animals and prepares the ground for the
establishment of further regional agreements. According to information obtained from
the Ornithological Society of Azerbaijan this convention will soon be signed by
Azerbaijan.

African-Eurasian Waterbird Agreement (AEWA)

This regional agreement results from the above ‘Bonn-Convention’ ‘CMS’. According
to article ii (1.) parties to the agreement ‘shall take co-ordinated measures to maintain
migratory waterbird species in a favorable conservation status or to restore them to
such a status’. With regard to human activities parties to the Agreement shall ‘assess
the impact of proposed projects... and human interests.... In cases where human
disturbance threatens the conservation status ... parties should endeavor to take
measures to limit the level of threat'.

Azerbaijan is not yet a party to this agreement, but the Convention is considered to be
relevant to the EBRD as a European donor organisation.

Conclusions

The existing national laws, draft laws and regulations as well as the former Soviet
norms and rules on (road) planning, construction and rehabilitation do in fact include
the general concept of avoiding or minimising impacts on the natural environment and
also health and safety regulations cover a broad range of issues generally required to
support environmentally sound planning and construction practices. From this point of
view and also taking into account the actual environmental conditions in the Project
area it could be assumed, that there is a fairly appropriate regulatory framework to
support results according to WB or EBRD standards.

In practice, however, no bodies / institutions have yet been established at the appropri-
ate levels, that would automatically and effectively pursue the early consideration and
consistent implementation of the existing regulations at the planning stage nor to
supervise the implementation of the various requirements for environmental protection,
impact mitigation and the protection of health and safety during construction.

As regards the present Project it will therefore have to be assured, that appropriate
measures be identified, translated into detailed technical specifications and eventually
incorporated into the tender and contract documents.
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3 Baseline data

3.1 Brief Characterisation of the Project Area

The Project area is located within the valley of the river Kura in the central westem part
of the country (see following page). The section Ganja bypass - Georgian border is
characterised by slowly increasing altitude from 200 m west of Ganja to maximum ele-
vations of around 500 m in the westernmost section near to the Georgian border.
Annual precipitation is low throughout this region ranging between 200 mm in the
eastern and 300 mm in the westem part of the Project area.

Within the area under study the natural landscape can be classified as typical semi-
desert and sections with agricultural landscape, which in most part of the section
represents a very monotonous type of landscape. Last section from Gasakh to
Georgian border represents more green section with rich tugay forest in opposite side
of Kura river.

Salsola spec., Holocneum strobilaceum, Salicomia europaea and various species of
Artemisia would be typical and common elements of the natural flora. Higher shares of
Tamanx ramosissima or Poa bulbosa indicate areas with increasingly dry conditions.
Animal-wildlife is also composed of typical and mostly common semi-desert species.
Characteristic mammals of this region are Lepus europaeus, Meriones blacken,
Alactago elacter, Vulpes vulpes and Canis aureus, typical reptiles are Vipera lebetina
and Testudo graeca, the latter being listed in the Red Data Book of Azerbaijan.
Common birds of the area are various species of larks and Oenanthe, Merops
apiaster, Coracius garrulus and Falco naumannii which is a globally threatened
species. )

Today most of the natural landscape and vegetation have disappeared in favour of
agriculture. For this purpose a widely branched network of irrigation channels was
created which presently criss-cross the land in the environs of the road. Abundant
growths of reed (Phragmites communis, Typha sp., Scirpus acutus) demarcate the
courses of these channels, the natural rivers and also the shorelines of some shallow
artificial ponds which are occasionally found along the M1 near to settlements. Typical
fauna associated to these structures are Rana nidibunda, Bufo viridis and Mauremis
caspica, moreover a few waterbirds like Egretta garzett, Ardea alba, Ardea cinerea,
Phalacrocorax carbo and Ixobrichus minutus. The White Stork Ciconia alba may also,
but only locally be encountered: this species could expand its habitat into the semi-
desert when the electricity lines were put in place. Today, nesting sites can be
observed in a few locations on the electricity poles along the road, while artificial
watercourses and ponds are being used as feeding habitats.

Within this broader context the road corridor under study may be divided into the
following sub-sections (from east to west):

Section Ganja — Tovuz

The eastern part of this section is predominantly semi-desert where vegetation is ex-
tremely scarce. Further to the west agricultural use increases (maize, pasture). Wine-
fields may also be encountered, most of them were, however, abandoned. Two or
three stripes of trees are along the roadside. Ring type connection to Shamkir is
reached at about km 20 which provides local merchandises (see typical merchandises
at ring type crosssings picture 2 in Appendix 2).

West of Shamkir , between km 24 and 34, the landscape within the wider road
corridor changes, becomes increasingly green and is fully under agricultural use. Along
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- the road long stripes of trees exist. Tree plantations (2 — 3 rows) are common

alongside the road, main species are Populus alba, Pinus eldarica, Acacia sp., Ulmus
sp., Morus sp. and Cypressus .

A mosque situates at km 41 and at km 43 up to seven kilometres later the community
dump their municipal waste in the road embankments and waste may still be observed
up to seven km later. The settlements become less dense at about 58 km. At km 58
there is a direct connection of a house entrance road to the M1, which may need
special arrangements for new connection.

The road passes through the river Tovuz valley at about km 58.The road passes
through dense settlement of Tovuz between km 62 and 66. Herein the road is quite
narrow. Pedestrians are provided with sidewalks (see picture in Appendix 2). For more
3 km the road passes through less dense settlement.

Most part of the road section is characterised with straight vertical and high horizontal
lining. Close to settlements the horizontal lining is low.

In this road section the communities typically dump their municipal waste in the road
embankments.

Tovuz — Georgian border

According to increasing precipitation volumes and also due to the vicinity of the River
Kura all the land along the last section of the M 1 is being cultivated and roadside trees
and shrubs are most common throughout this section (see typical rows of poplars
picture 9 in Annex 5.4). Some of these rows are couple of hundred meters long and
some about two kilometres.

Worth mentioning are 3 artificial strips of forest in the section between Towuz and
Gazakh which are all composed of the previously mentioned species. These situate in

the fertile zone before Agstafa community. A stripe of planted but quite rare forest is cut
by the road at about km 64.

After Qasakh there the road passes through several villages, at about 90 km, 102 km,
110 km, 122 km. On the last 20 km before the Georgian border the M 1 runs in a
distance of only some 50 m to the south of a side arm of the river Kura. In this area all

land in the environs of the road is again being used for agricultural purposes and vine
yards.

Interesting rows of trees typical for this section are reached at about km 115 (Black
currant bushes and Black Poplars) and at about 121 km (at present condition these
trees may endanger the road safety). At about km 125 km a row of trees is reached
which is followed by steep curve and another row of trees on both sides of the road.
This section of the road is about two kilometres long. The road alignment may have to
be changed because of the steep curve and special attention in the detailed design
have to be put for to save these characteristic rows of trees.

The River Inja Tschai, which the road passes over at about 127 km, shows some
exceptionally high and steep embankments which have significant numbers of nesting
sites of bee-eaters and rollers, the latter having European conservation status® (see
picture 10 in Appendix II).

2 Source: Birds in Europe: Their Conservation Staus. Conservartion Series no. 3. Graham Parker, Melanie Heath.

1994



Appendix 8

Azerbaijan Highway Project, Ganja-Georgian Border 8 (21)

The road passes through most of the settlements in quite wide corridor. The sidewalks
provided for pedestrians are in need for reconstruction.

The most important artificial green areas with rows of trees and the important nesting
sites of the bee-eater and rollers are indicated also in map in Appendix 2.

Rivers along the road corridor

The road passes over several rivers: Rivers Turjan Tshaj, Kura, Geran Tshaj, Kjurek
Tshaj, Ganja, Guru dere, Koshkar Tshaj, Shamkor Tshaj, Dshagri Tsaj, Dsegam Tshaj,
Ashrik Tshaj, Tovuz Tshaj, Gasan-Su, Agstafa Tshaj, Inja Tshaj and Chram- Tshaj.
The water flows from the mountains towards the River Kura situating on the right side
of the road corridor. For part of the year some of the rivers are dry.

Of these rivers side arm of river Kura and river Inja Tschaj indicated earlier in the text
provide important bird life habitats and habitats for bee-eaters and rollers. The
industrial areas situate most of the time to the downstream of these rivers, except for
River Kura, thus the riverbeds and sediments are not suspected to be contaminated.
The species met in these rivers are Caspiomyzon wagnen, Salmo (fario morpha)
caspius, Chondrostoma cyn, Gobi Persia, Varicorhinus capoeta capoeta, Barbus
lacerta, Barbus mursa, Chalcalburmus chalcoides, Cyprinus carpio, Nemachilus
brandti, Lucioperca lucioperca, Abramis brama, Aspius aspius and Silurus glanis.

Out of these the Caspiomyzon wagneri is included in the Red Book of Azerbaijan. Its
spawning time ranges between March and May. Salmo (fario morpha) caspius is very
valuable but becoming rare and spawns from the end of October to the end of January.
Most of the other fish mentioned above are valuable for food and their spawning time is
between March and May.

3. 2 Borrow sites

The consultant has visited a total of 11 borrow pits which Azeravtoyol considers
appropriate for material extraction. All of these sites are located within the floodplains
of natural rivers, which, according to their geographical location, do only hold water
during spring or autumn. As for the rest of the year these rivers would generally fall dry.

Out of these 11 locations a total of 7 are Government property. All of these have been
or are in operation and dispose of more or less extensive equipment associated with
the screening and crushing of stones. At earlier stage of the design new borrow pit on
the river Kura near Ywuhary Salahly was proposed to be included for material
extraction. For the time being and with limited environmental baseline data of
hydrogeological and biological factors of the borrow pit site, it is not feasible for the
Project. The 7 government owned borrow pits has received their licence of operation
from ASCE. According to the present national regulation the licence for operation has
to be renewed every two years after the first receive of the permit from ASCE.

Further 4 sites are private property and have not been explored to date. According to
the information obtained, the respective owners have received official permits
approved by different respective municipal organs and the ASCE, which allows to
reserve the respective area for borrow pit operations. According to the national
regulations this is the preliminary permit which does not apply for starting the
operations in the area. Before commencement of the operations each area has to
receive environmental permit from the ASCE. The requirements for to receive this
permit include environmental impact assessment or analysis by the ASCE.
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Within the borrow pits that are already operating vegetation is generally scarce and
restricted to some scattered stands of Tamarix, Artemisia, Rubus or (artificial) growths
of trees (Morula, Salix, Populus). Within the newly proposed sites, which are all located
west of Mingechevir, riverbeds sometimes contain smaller elevations which can then
carry scattered stands of Salix, Populus, Fraxinus, Ulmus, Quercus longipes etc.

In terms of animal wildlife there were observations of Black vulture (Aegypius mona-
chus) near the borrow pit on the river Agsu. This species which has European conser-
vation status and is also considered a rare species in Azerbaijan has extended its fee-
ding habitat into the valley, including the floodplains of the river Agsu. At the Mingeche-
vir borrow pit (river Kura) flocks of Pygmy Cormorans (Phalacrocorax pygmaeus) were
observed, a species which has European conservation status but which is, however,
common to Azerbaijan. Artificial lakes within the borrow pit near the Poylu railway
station were populated by waders (Tringa ochropus), egrets (Egretta garzetta),
moorhen (Gallinula chloropus), coots (Fulica atra) and grebes (Tachybaptus ruficollis).
Other species commonly associated to such artificial ponds are Rana ridibunda and the
Caspian turtle Mauremia caspica. During winter season such places have importance
as wintering habitats for various species of ducks, further species of grebes and
sometimes swans.

The following is a summary of the places that have been visited (from east to west, see
also following map):

Govemment owned borrow pits

1. river Agsu

distance from road:
nearest settlement:

river Girdymanchay
distance from road:
nearest settlement:

river Goychay
distance from road:
nearest settlement:

river Kura
distance from road:
nearest settlement:

river Shamkir

distance from Road:

nearest settlement:

river Tovuz

distance from Road:

nearest settlement:

river Kura

distance from Road:

nearest settlement:

40 km
Agsu, in the immediate vicinity

about 35 km
Padar, 2km

15 km

about 1 km north to the township Goychay.

16 km
Mingechevir (5 km)

immediately to the Road
Muhtarmyat

1,5 km
Tovuz, 1,5 km north

14 km
Poylu
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Privately owned borrow pits

8.

10.

11.

river Agsu
distance from road:
nearest settlement:

river Girdymanchay

distance from Road:

nearest settlement:

river Goychay

distance from Road:

nearest settlement:

river Tunanchay

distance from Road:

nearest settlement:

20 km
Agalarbeyly in the immediate vicinity

12 km
Gassymbeyly

7 km
Kyzylagach

16 km
Yuhan Agchay
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4 Environmental impacts and mitigation plan

4.1 Conclusions from Site Visits

According to the conditions described above, the land and the few structures that occur
alongside the road do only show a very limited ecological value. River Inja, where
situates habitat of bee-eaters and rollers at the river embankment, ecological value
exists and some limitations during the rehabilitation of the road and bridge need to be
considered. Losses or impairment of critical habitats (structures / elements of special
value or function for to rare or endangered species) are not to be expected nor in the
immediate, nor in the wider corridor along the road.

The impacts will, if at all, mainly consist of the physical intrusion on a 2 — 3 m wide strip
of land in average. This strip is identical with the corridor that would be used in the
case of any regular maintenance operation. Within this area the impact will be of only
temporary nature and result from the clearing of the construction corridor and the
movement of heavy machinery together with the associated development of dust, noise
and exhaust fumes.

The improvement of the alignment will generally take place within the existing right of
way. Within this corridor no features of outstanding value have been identified. It is,
however, expected that this activity will result in the loss of trees and shrubs and may
also entail works on channels when existing culverts are replaced or expanded.

Borrow Pits

According to impressions obtained during the field visit it can be stated that material
extraction as it relates to the proposed Project would not entail the direct loss or
impairment of any valuable or outstanding natural structures or habitats.

With respect to material transport traffic may create temporary nuisances for local
residents in those cases where settlements lie close to the borrow pit itself or close to
the haulage route.

Asphalt plants

Asphalt plans that would be utilised for the Project do not exist yet. During the site visit
it was concluded in section Ganja bypass- Tovuz there are few suitable places for
asphalt plants. The vicinity of agricultural land, vineyards and the communities shall be
avoided for the installations. According to the ASCE implementing the SNIP
regulations the plant should be not sited closer than 300 m of the settlements. In this
section the Baku-Tbilisi railway surroundings with industrial installations would be
suitable for siting an asphalt plant.

In section Tovuz-Gasakh the fertile section before Agstafa community should be
avoided. Last section from Gasakh to the border is characterised by agriculture,
vineyards, rows of trees and small settlements and thus no recommendable places for
asphalt plants exist in the zone 40 km before entering the border.



Appendix 8

Azerbaijan Highway Project, Ganja-Georgian Border 13 (21)

- Summing up, the impacts that are to be expected are of minor importance and can be

avoided or mitigated by implementing a series of precautionary measures during
rehabilitation / construction.

The following chapter outlines the legally required environmental protection and safety
measures and also contains additional measures for environmental improvement or
environmental enhancement opportunities, which follow WB recommendations for
similar road rehabilitation projects’. As for the measures controlled by regulatory
requirements, these proposals will then have to be discussed with the appropriate
official bodies and, if approved, developed to some more detail in the future planning
stages.

4.2 Environmental Impacts, Avoidance and Mitigation Measures

Following to the two site visits (M1 and potential borrow sites) the consultants have
discussed the Project features with staff from Azeravtoyol and representatives from the
ASCE. The conclusions are as follows:

Environmental Impacts

Pavement repair or the improvement of drainage facilities on the existing road only very
limited environmental impacts are to be expected. Possible adverse impacts would
mainly be direct ones, i.e. those that are caused by the purely construction-related
activities like the temporary use of land immediately adjacent to the road, some local
removal of road-side vegetation, temporary land-take for the siting of contractor’s
yard(s) and asphalt plants as well as the extraction and the transport of construction
material from existing borrow sites.

Impacts on human health

As the Project will improve the surface and ‘furniture’ of an existing road, potential
adverse impacts on human health would be restricted to the construction period where
exhaust fumes, noise, dust and potential spills of harmful substances or materials could
affect workers or local residents.

Impacts on human safety

With regard to road users travelling safety will be improved through a smoother road
surface, the replacement of unsafe bridges and a better road ‘furniture’ (crash barriers,
road marking, traffic signs, sidewalks for pedestrians in the villages etc.).

During construction, however, safety could be adversely affected by construction traffic,
activities within the contractor's yard and works related to material extraction and
transport.

Impact avoidance / mitigation measures

The mitigation measures are specified for activities within the contractor's yard(s),
asphalt plants, borrow pits, earth works, and the management of road and bridge
construction works. The mitigation plan address issues like ground and surface water
protection, protection of roadside vegetation, dust control, waste management,
materials handling and storage, worker’s health and safety as well as road safety.

® The World Bank 1994: Roads and Environment: A Handbook
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The expected project-related impacts as well as a general concept of suitable

mitigation measures and proposals for additional environmental enhancement will be
discussed in broader terms below. Where norms and regulations exist, these will be
stated. Mitigation plan in tabular form is presented in Appendix 5.

Establishment, set-up and operation of the work site

Impacts

The location of work facilities is a key environmental issue during the establishment of
the construction site. Depending on the site that is chosen, the installation of equipment
and storage of materials may cause traffic disruption, noise and dust affecting road
users and neighbouring residential areas (the latter could refer to the peripheries of the
villages that exist along the road, if a construction camp was installed there).

During harvest seasons temporary detours or road closures could create additional
problems.

Pollution of soils, ground or surface waters could result from the cleaning of equipment
and material’'s storage and handling. Where worker's camps are temporarily erected
domestic garbage will be generated.

Finally, site establishment could disturb the breeding sites of endangered
species that have been identified in the area.

Impact avoidance / mitigation measures (see Appendix 4)

Reasonable siting of the contractor’s yard(s) shall not exclusively take technical or eco-
nomical measures into account, but would also have to consider environmental require-
ments. The Project will thus have to develop criteria to this regard, e.g. the avoidance
of lands adjacent to settlements, avoidance of wetlands, drinking water sources,
avoiding of the disturbance of nesting sites of endangered bird species (e.g. rollers).

Site selection and preparation shall also, as far as possible, avoid the removal of trees
and shrubs. Should trees or shrubs be growing in the immediate vicinity of or within a
selected site, they should be physically protected against damage by suitable
measures (BCH 8-89, no 2.3.4 — 2.3.7). Also, site preparation shall include removal
and storage of topsoil according to existing regulations (SNIP 2.05.85, no. 3.4 and 3.5).

Depending on the number of workers and the required mode of accommodation (i.e.
construction camp with containers or other accommodation facilities) provisions will
also have to be established for the proper treatment of sewage and domestic waste.
Where feasible, it could also be considered to temporarily integrate waste collection
from worker's camps into existing collection systems and deposal facilities of nearby
communities.

If not handled properly, storage and handling of hazardous substances such as deter-
gents, lubricants, oil, fuels, paint etc. within the contractor’s yard(s) can be sources of
considerable groundwater pollution, the pollution of surface water or soils, or affect
worker's health (Safety Regulations for Construction, Rehabilitation and Maintenance
of Roads, Chapters 1, 2 ,11 and 17; BCH 8-89 no. 2.2.1, 2.4.11 and 2.5; SNIP Il 4-80
no. 2). BCH 8-89 also defines protection zones along rivers, where pollution of soils,
storage of waste as well as vehicle parking and cleaning is prohibited. As mentioned in
Chapter 2 of this Report, numerous irrigation and drainage channels exist in the imme-
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. diate and the wider vicinity of the road and it is felt, that the provisions of BCH 8-89 no.

2.2.9, 2.2.10 and 2.4.11 should also be applied to irrigation and drainage channels,
since they sooner or later all flow into rivers.

Traffic safety within the contractor's yard shall be ensured by a well designed traffic
management plan (only roughly covered by the provisions of SNIP [11-4-80 no. 2).

Also, it must be expected that awareness about adverse environmental impacts poten-
tially arising from operations within the contractor's yard (and also construction
activities in general) will be very low among the workers. It is therefore recommended
that the construction supervision shall provide on-site-training or briefing for the
workshop personnel as well as for those operating and maintaining machines and
equipment.

Another important aspect of contractor responsibility shall be the restoration of work
areas, work depots and material storage sites. Restoration would also include re-
spreading of topsoil, removal of all machines and waste material from the work site
after completion of works (only very generally / partly covered by BCH 8-89, no. 2.4.2).

In order to ensure the proper implementation of the existing regulations and further
suggested measures it is recommended that responsibilities shall be clearly defined
and that compliance monitored by an inspector or the construction supervision team.
Also, the contractor shall submit a method statement for the establishment, operation,
maintenance and restoration of the work site.

Activities within the construction corridor

Impacts

Given the very early planning stage of the Project there is presently only limited infor-
mation and few baseline data on the various requirements for technical improvement in
the individual sections or locations. Thus, only very general presumptions can be pre-
sently made with regard to the impacts that could be related to construction activities,
the temporary diversion of traffic or traffic management during construction. The
following aspects may have to be considered:

Since rehabilitation works will take place while the road is in operation, road hazards
may arise from partial closure of lanes and the movement of heavy construction equip-
ment. This may affect both road workers as well as road users (drivers, pedestrians,
road side merchants etc.) who can be put at risk by inadequate traffic management and
work zone controls during construction.

If appropriate protection measures are not taken into consideration damage to or de-
struction of road-side vegetation is rather likely to occur where trees and shrubs grow
close to the present road edges.

Where existing -bridges or culverts will be replaced and new culverts build this may
require some major earthworks on the sensitive embankments of the streams and, if no
further precautions are taken, soil erosion and water pollution could be caused.

Depending on the local soil properties, soil compaction can be caused by work-site
machinery moving around the construction site which may harm the soil's potential for
future agricultural or other use.
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. Refuelling operations may, if effected without further precautionary measures or under

inadequate technical conditions entail accidental spills and hence cause the pollution of
soil and groundwater.

Dust development could be caused by moving machinery and specifically create
annoyances for local residents.

Finally, not reusable waste materials from pavement or bridge reconstruction as well
as abandoned machinery could find their ways into waterways and / or disfigure the
landscape if not removed from the work sites after completion of construction.

Impact avdldance / mitigation measures

With regard to traffic and the safety of workers and local residents, potential risks and
disturbances can be avoided or mitigated through well designed plans for work traffic
and management. The latter is partly covered by SNIP I11-4-80 (safety provisions for
construction activities in general, some of which would also apply to road construction)
and also by the Safety Regulations on Construction, Rehabilitation and Maintenance of
Roads of 1978 (corresponding to SNIP Il A-11-70).

Within or near to settlements, where transport may disturb local residents, minimisation
of dust development may be achieved by periodically watering of transport roads and
by using covered trucks (see also BCH 8-89, no. 4.1.1).

Roadside trees and shrubs are especially frequent in the section west of Shamkir.
These often grow in the immediate vicinity of the road so that rehabilitation and further
construction activities in these areas should be carried out with special care regarding
the protection of roadside vegetation (BCH 8-89, no. 2.3.4 — 2.3.7; 2.7.6). The Project
shall work out mechanisms that ensure the implementation of such measures.

Wherever possible, processing and reuse of existing materials (sub-base and surface
material or material from demolished bridges for example) should be considered. This
would help to avoid or minimise the need of waste disposal and also reduce adverse
impacts potentially resulting from material extraction and transport.

In cases the material cannot be reused, the construction waste should be taken to
specific site (or official dump) that has received approval from the environmental
authorities. Clean, not reusable soil material shall be taken to soil dumping places
indicated and designed during detail design of the road rehabilitation.

In cases of bridge rehabilitation safety regulations for workers shall be considered
(Safety Regulations on Construction, Rehabilitation and Maintenance of Roads,
Chapter 6).

Finally, all land that has been temporarily used for construction will have to be restored
to_the initial state. This shall also include the removal of all machines and waste
material from the construction site after completion of construction activities (only
insufficiently covered by BCH 8-89 no. 2.4.2). The waste material during the
construction should be divided to untreated wood waste, clean soil, construction waste
and chemical waste. The wooden waste and clean soil materials should be reused
whenever possible and the construction and chemical waste transported only to waste
material disposal sites by defined the authorities.
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Material extraction and transport

Impacts

Borrow sites which provide road building materials may generally have substantial
impacts on soils, ground- and surface water, the natural environment, landscape and
human health.

Any evaluation of the quality and dimension of any potential adverse environmental
impacts that would be related to additional amounts of material extraction from existing
borrow sites can only be general in the present cases. In general, purely project-
related, additional material extraction from existing and operating borrow sites is not
expected to create serious additional or new impacts on the natural surroundings,
animal or plant life, groundwater or landscape.

Before starting borrow pit operations the new sites has to receive environmental permit
from ASCE. It is strongly recommended before contracts to review with ASCE and the
local executive organs the official permits for defined emission limits, environmental
monitoring and defined depth of material extraction.

Impact avoidance / mitigation measures (see Appendix 4)

As a first step to mitigate transport-related disturbances for local residents and also
road users in general it should be considered as to how far transport through villages
can be avoided. Should this not be feasible, roads should be periodically watered (BCH
8-89 no. 4.1.1). The use of covered trucks would also minimise dust development when
working close to settlements. In both cases a well designed traffic management plan
should consider traffic safety and make statements on working hours for material
transport. Again a contractor method statement on material handling and transportation
should be sought for approval.

Appropriate information on the Project shall be provided to potentially affected local
residents. This information shall be given prior to the beginning of construction work in
order to allay fears or complaints and comprise the beginning and planned duration of
construction works as well as contact points and official responsibilities.

With respect to worker’s health or safety the existing safety requlations shall be applied
and compliance monitored (Safety Regulations for Construction, Rehabilitation and
Maintenance of Roads (corresp. to SNIP |ll A-11-70) chapter. 12).

At earlier stage of the design new borrow pit on the river Kura near Yuhary Salahly
was proposed to be included for material extraction. For the time being and with limited
environmental baseline data of hydrogeological and biological factors of the borrow pit
site,_it is concluded to be not feasible for the Project.

Asphalt plants

Impacts

Asphalt plants will have potential impacts on air, groundwater, surface water and soil.
During mixing the asphalt bitumen is mixed together with the mineral aggregate. The
bitumen as well as the mineral aggregate need to be heated before mixing. Bitumen, if
accidentally spilled on the ground, will solidify very fast and will not permeate the
ground or groundwater. The processing of mineral aggregates causes noise and dust



Appendix 8

Azerbaijan Highway Project, Ganja-Georgian Border 18 (21)

- to the air. Heating gases of the plant emit dust to the air. The exhaust gases should be
treated by hydrocyclone or by special filters.

The fuel needed for heating and refuelling the other machinery have a potential impact
on groundwater, surface water or soils. Process noise may disturb the surroundings at
a distance of 300 m to 500 m depending on the terrain formation. The transport of
mineral aggregates to the site causes noise and dust in the air.

Impact avoidance / mitigation measures (see Appendix 4)

To avoid disturbance by noise in the vicinity of the villages, at least 300 m distance to
the nearest settlement is required (Sanitary Norms SN 245-71: Regulation concerning
air, water and soil discharges). For all asphalt plants Environmental permits need to be
applied from Ecological committee who implement Sanitary Norms SN 245-71.

Near to settlements, where transport of materials may disturb local residents,
minimisation of dust development is achieved by periodically watering of transport
roads and by using covered trucks (see also BCH 8-89, no. 4.1.1).

If not handled properly, storage and handling of oil and fuels. within the contractor's
yard(s) can be sources of considerable groundwater pollution, the pollution of surface
water or soils, or affect worker's health (Safety Regulations for Construction,
Rehabilitation and Maintenance of Roads, Chapters 1, 2 ,11 and 17; BCH 8-89 no.
2.2.1, 24.11 and 2.5; SNIP lll 4-80 no. 2). BCH 8-89 also defines protection zones
along rivers, where pollution of soils, storage of waste as well as vehicle parking and
cleaning is prohibited.

Another important aspect of contractor responsibility shall be the restoration of work
areas, work depots and material storage sites. Restoration shall include removal of all
machines and waste material from the work site after completion of works, landscaping

followed by re-spreading of topsoil, (only very generally/partly covered by BCH 8-89,
no. 2.4.2).

Enhancement of designed mitigation measures

Proposals for institutional and regulatory measures

The institutional framework for the practical implementation of the legally required
environmental considerations and measures in road design as well as the level of
implementation of environmental, health and safety regulations during the various
phases of road rehabilitation and maintenance was found to be actually inappropriate.

With Azeravtoyol being the institution responsible for the development of sector policies

in the various areas of its activities it is recommended that:

e a clearly defined staff member be appointed in the medium-term with overall
responsibility for environmental matters, with basic ecological understanding and
comprehensive knowledge of environmental laws and regulations, having access to
senior management and co-ordinating environmental actions throughout the
organisation

» detailed procedures, technical guidelines / instructions and standard contract clau-
ses for the consideration of environmental factors be elaborated for road strategies,
planning, management and operation.
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- This would be in line with various statements that were made to this regard on the
proposed restructuring of Azeravtoyol* and will on the longer terms contribute to the
practical improvement of this sector in the sense of westem quality standards.

For to fulfil the environmental specifications concerning the rehabilitation project and
later on the requirements for the maintenance a fulltime environmental engineer is
strongly recommended to be hired for to supervise the interests of the Client, i.e.
Azeravtoyol. The engineer or specialist should have speciality in at least two disciplines
of the following; botany, zoology, environmental engineering (environmental protection,
treatment technologies of waste water and solid waste), environmental law and
preferably he or she should also have some studies in road construction.

The improvement of road safety

It was especially observed close to or within the villages or townships that small shops
and kiosks were installed immediately adjoining to the carriageway. This is felt to be a
serious impairment of road safety for both drivers and merchants.

It is therefore suggested that during the design for the widening of the road a concept
be provided for the creation of designated roadside market areas and parking. This
would help to improve on road safety and at the same time protect local income
sources.

Technical measures of the road

The environmental assessment that was carried out for the rehabilitation / upgrading of
the section Gazi-Mammed - Kyurdamir in 1997 / 98 criticised the conditions at some
vehicle repair ramps that exist alongside the road and suggested their demolition to
avoid further uncontrolled pollution.

In the meantime a number of new petrol stations have started their operations
alongside the M1. Since these are offering a wide scale of technical services it is now
suggested to successively eliminate the existing repair rams and to direct drivers to
better service facilities.

The soil may be partly heavily contaminated with mineral oils, but the volume of the
heavily contaminated soil is estimated to be quite small. The soil can be removed and
taken to specific treatment sites whenever feasible. Such treatment facilities in
Azerbaijan are rare and transport distances are long. In all cases it is recommended to
remove the installation of the ramps and to cover, i.e. isolate the contaminated soil
from effects of rainwater and erosion by covering it with asphalt. The existence of the
likely contaminated but isolated soil should be documented to the technical guidelines /
instructions or files of the maintenance of the road.

5 Environmental Monitoring Plan

During the feasibility a study an Environmental Monitoring Plan was elaborated to
ensure that the designated environmental mitigation measures will be efficiently put in
practise. Since the expected environmental effects are very limited to the flora, fauna,
air, water and soil, the measures to protect them are preventive and mitigative, but no
special monitoring of the flora, fauna, groundwater level and quality, climate etc. is

‘ TRACECA Module C: Azerbaijan, Road Sector Restructuring. Dec. 1997
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. included. The monitoring plan is rather a checklist for certain actions to proceed at the

right time in the right phase of the design, reconstruction and maintenance procedure
by designated responsible directions. The Monitoring Plan is included in Appendix 5.

Design

Design stage checklist is essential to include proper design for environmental and
human impact mitigation measures. The areas of specific environmental interest
mentioned before in the feasibility study need to be taken into account for protection of
environment during the construction and need to be included into the tender
documents. The other measures are design for flooding prevention erosion protection,
animal crossings, market places and soil dumping places (clean soil). Contact to local
authorities is included to the design phase but may also be done in the rehabilitation

phase by the Engineer for to provide feasible siting of the market places and animal
crossings.

Rehabilitation

For to fulfil the environmental specifications conceming the rehabilitation project an
environmental engineer is strongly recommended to be hired for to supervise the
interests of the Client, i.e. Azeravtoyol. This will be monitored by the Project
Implementation (or Management) Unit. The Environmental engineer of Specialist shall
frequently monitor the requirements of the Project in the Quality inspections.

For to fulfil the environmental specifications of the tender document the Constructor
shall have person or persons responsible for monitoring of the fulfiilment of the
requirements. This is evaluated and noted by the Customer i.e. the Engineer during
comparison of the tenders and before contract.

The parameters to be monitored during rehabilitation include mitigation measures
elaborated during the feasibility study. All the parameters shall be inspected by the
Environmental engineer of the Client and are on the responsibility of the Constructor

The loss in agricultural land or crop is compensated to the owners according to the
Law on Automobiles and the responsible organ for compensations is Azeravtoyol.

Maintenance

The environmental engineer shall provide detailed procedures, technical guidelines /
instructions for the maintenance conceming the regular maintenance of the drainage
system, emergency situations including the actions for hazardous spills and
maintenance of the green areas.
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APPENDICES

1. Areas of specific environmental interest (A1)

2. Photos from the site visits (A2)

3. Minutes of the Stakeholder Meeting (A3)

4. Environmental Mitigation Plan (A4)

5. Environmental Monitoring Plan (A5)
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Photo 2. Typical road view between Ganja bypass- Shamkir (at 120 km from border)



Photo 3. Typical road view between Ganja bypass- Shamkir (at 120 km from border)

Photo 4. River Tovuz: example of erosion by rainwater.



Photo 5. Settlement of Tovuz.

Photo 6. Example of possible dangerous dig and erosion at the road embankment



Photo 7. Gasakh-border, the pastures at about 25 km distance from the border.

Photo 8. Settlement at about 20 kms distance from the border, sidewalks for pedestrians and drainage
shall be prepared during the rehabilitation.




Photo 9, Typical roadside trees (Populus alba) in the section between Tovuz and the Georgian border

Photo 10, River Inja Tschai: the high and steep embankments have significant numbers of nesting tubes
of rollers and bee-eaters.



Photo 11, Private owned, yet unexploited borrow pit within the river Goychay, south of the town
Goychay (Borrow pit no 3)

Photo 12. See above.



Photo 13, State owned borrow pit within the river Girdymanchay near the village Padar (Borrow pit no
2)

Photo 14, See above



Photo 18. See above






Azeravtoyol State Concern

Discussion of the Proposed Environmental Management Plan
for Ganja - Gazakh Road Project

Stakeholder Meeting

MINUTES OF THE MEETING

Place: Ganja, Azerbaijan
Date: March 15, 2001
Time: 15:00 - 17:45

The Chairman of the Meeting — Mr. Nizami Garaisayev, Vice President of Azeravtoyol.
Other presenters

G. Sultanov - Chief Lawyer of Azervtoyol State Concern

Hijran Valehov — Local Team Leader, Consortium Kocks Consult GmbH — FINNROAD Ltd - BCEOM
Erja Vallila — Environmental Expert, Consortium Kocks Consult GmbH — FINNROAD Ltd - BCEOM
Elchin Sultanov — Local Environmental Expert, Head of the Ornithological Laboratory of the Institute of
Zoology of Azerbaijan Academy of Sciences

Agenda

1. Discussion of the World Bank future Credit for the proposed rehabilitation of Ganja — Gazakh road
(speakers: N. Garaisayev, Vice President of Azeravtoyol, H. Valehov, Local Team Leader)

2. Environmental Mitigation Plan for the proposed project (speaker: E. Vallila, environmental expert,
Consortium Kocks Consult GmbH — FINNROAD Ltd - BCEOM)

Mr. N.Garaisayev, the chairman, opened the meeting. He gave brief information to participants about
present situation on the road sector of Azerbaijan. He pointed out that the World Bank is prepared to
finance the rehabilitation and reconstruction of the road section from Ganja to Gazakh. The length of
this road section is about 94 km. The opening speech is attached in Annex 6.

Mr. Valehov informed the participants about proposed road improvement and rehabilitation measures.
Improvement will include (i) the reconstruction, resurfacing, and/or leveling of selected sections as
necessary to achieve a high quality road, (i) widening of the road to an uniform road width, (iii)
replacement, widening or strengthening of bridges in need of repair, (iv) improvement of drainage and
(v) installation of road markings and road signs

Ms. Erja Vallila presented an introduction to the environmental impacts of road construction and road
rehabilitation in general. Environmental analysis of the road rehabilitation is part of the requirements of
the World Bank. She described in general the mitigation plan for the various activities during the
proposed project and explained that impact analysis includes physical and natural environment such
as soil erosion, impacts on water, air quality, flora and fauna. She also mentioned necessity of
potential human and social impacts to be considered. All measures will be considered taking into
account the legal aspects considering the environment. She also explained the meaning of public



consultation: to deliver information and to collect information, opinions and concerns about the project
from participants. Public consultation gives the opportunity to ensure that things are done in right way.
The transparencies of the presentation are given also in Annex 7.

Discussion:

1. Mr Isayev asked if there is any budget in the project for planting trees. Vice president of
Azeravtoyol, Nisami Garaisayev, answered that when tree planting is necessary from the

environmental point of view the cost for tree planting will be included in the budget of the
construction works.

2. Mr. G. Huseynov wanted to have more information concerning the environmental impacts of the
asphalt plants and borrow pits related to the project and the construction of the new bridges. Ms.
Vallila explained the possible environmental impacts from asphalt plant and borrow pits (i.e. noise,
dust, possible impact on groundwater, flora and fauna). Mitigative measures are included in the
designs and in the tender requirements of the constructor. For new borrow pits it is necessary to
apply environmental permits from Ecological Committee.

3. Mr.Valiyev asked if the local committees for Ecology and Control of Natural Resources Utilisation
are going to be involved during construction. Vice president of Azeravtoyol, Nisami Garaisayev,
answered that all necessary questions will be discussed with the central Ecological Committee of
Azerbaijan, which organises the co-operation with the local committees.

4. Mr. Aliyev asked if animal passages or crossings has been considered to be implemented during
the project. Mr Valehov explained that possibilities for animal crossings will be investigated in the
detail design stage. Requests for animals crossings should be made in written form to Azeravtoyol.

5. Mr. Mammadov wanted to know how many bridges are going to be replaced and widened by the
project. Mr. Nizami Garaisayev informed the participants about construction of new bridges.
Approximately 3 bridges will be replaced and 20 bridges will be rehabilitated.

There were also questions presented concerning the bypass of Tovuz, fruit tree planting, and
rehabilitation of the steel structure of the bridge in Gasakh. The bypass of Tovuz is not part of the
project and the bridge does not situate on the Ganja - Gazakh Road. Fruit tree planting in the vicinity
of the road is not recommendable and not part of the project.

Mr. N.Garaisayev, the chairman, concluded the meeting saying that your proposals and suggestions
will be considered during the next stages of the project. All participants are most welcome to send

further question concerning the project to Azeravtoyol. He thanked the guests for participation and
wished all the best.

Prepared by: Fuad Ahmedov, Azeravtoyol State Concem
Annex:

List of Participants

Invitation Letter by Azeravtoyol

List of invited Governmental and Non-Govermental organisations

Copy of the announcement in local newspaper (Respublika, March 10, 2001)

Agenda of the stakeholder meeting with project description delivered to the participants in the
meeting

Copy of the speech hold by Mr. Nizami Garaisaye, Vice president of Azeravtoyol
Transparencies of the speech hold by Ms. Erja Vallila, Environmental Expert
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ANNEX 1

Stakeholder meeting, March 15, 2001, Ganja, Azerbaijan

Project: Ganja — Gazakh Road Project

List of Participants

Representatives Local Executive organizations, Municipalities, local Committees for
Ecology and Control of Natural Resources Utilization etc.
(57 persons), among them:

S.Guliyev — Head of Shamkir Executive Body

|.Guliyev — Head of Construction Department of Tovuz Executive Body

J.Valiyev - Head of State Committee for Ecology and Control of Natural Resources
Utilization in Goranboy

A.Mammadov - Head of Bridge Construetion Unit in Ganja

D.Dilenov — Head of Road Maintenance Unit in Khanlar

H.Hasanov — Head Road Maintenance Unit in Gazakh

l.Isayev —Head of Municipality in Shamkir

C.Huseynov — Head of Municipality in Tovuz

F.Huseynov and T.Mammadov - Representatives of Tovuz Municipality

Y.Aliyev — Head of Municipality in Deller

S.Jafarov - Head of State Committee for Ecology and Control of Natural Resources
Utilization in Ganja

A. Safarov — Deputy Head of State Committee for Ecology and Control of Natural
Resources Utilization in Ganja

G.Gasimov — Head of department of Excutive Body of Ganja

M.Malikova - Head of cultural department of Excutive Body of Ganja

V.Rustamov — Deputy Head of Municipality in Nizami

A.Aliyev - Deputy Head of Municipality in Kapaz

A.Guliyev — Director of glay and soil production unit

B.Humbatov — Head of Ganja Road Police

S.Mehtiyev — Head of Kapaz Road Police

J.Gurbanaliyev — Head of Ganja Road Construction Unit

and 37 others



ANNEX 3

Stakeholder meeting, March 15, 2001, Ganja, Azerbaijan

Project: Ganja — Gazakh Road Project
List of invited Governmental and Non-Governmental organization

1) Ecology Committees of Baku, Ganja, Goranboy, Gazakh, Shamkir (see copy).
2) Addresses and contact numbers of the Azerbaijan State Committee for Ecology and
Control of Natural Resources Utilization
Head Office: Moscow pr-t, 50. Tel: 41-56-84
Branch Offices:
Biyan str.83. 374724, Ganja. Tel: 4-7916 or 4-37-08
Dada-Gorgud str.2. 374601, Geranboy. Tgl: 5-11-67
Sabir str.60. 374840, Kazakh. Tel: 2-36-68 or 2-12-49
Nizami str.4. 374660, Shamkir. Tel: 2-56-23
3) Administrative bodies of Ganja, Kazakh, Agstafa, Shamkir, Tovuz, Khanlar
4) Municipalities of Ganja, Kazakh, Agstafa, Shamkir, Tovuz, Khanlar
5) NGOs - Invitation to ISAR - Azerbaijan — Baku, Jafar Jabbarli st.24, ap.2.
Tel: 95-25-57; 95-30-37

6) ISAR-Mingechevir office — Mingechevir, Nizami st.19, ap.21., Tel: (147) 5-33-74
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Copy of the announcement in local newspaper (Respublika, March 10, 2001)

ABpona EMp.I'WI]IM-WIH TACMC-TPACEKA
nporpaMnapbl YOPUMBICUHAD “Kauwa-Kyp-
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Im Feasiblility Study for Rehabilitation and the Reconstruction of the Road Link Between Baku, Tbilisi and Yerevan

ANNEX 5
Azerbaijan Highway Project
Rehabilitation and Reconstruction of the Ganja to Georgian border Road

STAKEHOLDER MEETING

Date: 15" March 2001
Time: 15.00

Agenda and programme schedule

15.00 Nizami Garaisayev, Vice President Azeravtoyol

Words of welcome, introduction of the proposed World Bank Highway Project, brief pres-
entation of the project

15.15 Erja Vallila, Environmental Expert, Consortium Kocks Consult GmbH — Finnroad Ltd —
BCEOM

Presentation of the Environmental Mitigation Plan for the proposed project
15.30 Discussion

towards 16.30 Nizami Garaisayev
Summary of discussions, concluding the meeting, words of farewell

Introduction and project objective

The East-West road link from Baku through Alyat to the Georgian border is the main access route
for entry and export of goods to and from Azerbaijan and is considered by TRACECA (Transport
Corridor Europe Caucasus Central Asia) be a main link in the proposed revival of the Silk Road
connecting Central Asia with Europe.

A shortage of budget resources since 1990 has reduced the amount of road maintenance to an
inadequate level, resulting in roads that are in poor condition and a large backlog of deferred
maintenance. Therefore, extensive road rehabilitation and improvement programs are required.
The World Bank and other International Financing Institutions are planning now major investments
in road works to improve the main transit route to the Georgian border.

The Tacis Inter-State programme TRACECA has involved Azerbaijan in a number of technical as-
sistance projects since 1995 and is now supporting also this project. Tacis is financing the techni-
cal assistance to Azeravtoyol for the preparation of design and tender documents of the Ujar to
Georgian border road in order to prepare loans by Intemational Financial Institutions.

The Word Bank is prepared to finance the rehabilitation and reconstruction of the road section from
Ganja (end of bypass) to Gazakh. The length of this road section is about 94 km. Rehabilitation will
improve the road condition, reduce the rate of deterioration and keeps the road open on a continu-
ous basis by preventing it from becoming impassable. The overall objective of the project is to im-
prove access and lower transport costs for passengers and goods moving along the East-West
highway between Ganja and the town of Gazakh.

KOCKS CONSULT GMBH ~ BCEOM ~ FINNROAD Ltd.
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Present road condition

The existing road from Ganja to the Georgian border is mainly a 2-lane road with 7.50 m carriage-
way and 3.75 m shoulder. (category Il standard). The road was constructed to a generally ade-
quate design standard for the reduced traffic. However, poor drainage provisions, poor compac-
tion, poor control of vertical finish, incorrect grading aggregate and use of poor quality bitumen
have resulted in a road with many problematic areas where strengthening/reconstruction is now
required.

The present condition of the pavement is subject of large variations. Some parts of the sections
along the road are still in acceptable working condition whilst others already reach a critical phase

with typical indications such as cracking, potholing and the advanced disintegration of the struc-
tural layers. '

Proposed road improvement and rehabilitation measures

In a first step the existing carriageway will be rehabilitated/reconstructed. Improvement will include:
¢ reconstruction, resurfacing, and/or levelling of selected sections as necessary to achieve a
high quality road

widening of the road to an uniform road width

replacement, widening or strengthening of bridges in need of repair

improvement of drainage

installation of road markings and road signs

The work to be performed on each section is based on detailed testing for roughness of the sur-
face, strength of the base and sub-base, alignment in accordance with maximum radius of curva-
ture, widening of bridges to be adequate for a subsequent four lane road, replacement of culverts
that are of inadequate diameter for satisfactory water drainage, and designs at intersections that
will take into account best road safety design practice.

The design elements for the cross section width for the rehabilitation of the existing two road are
half the width for a four lane road:

e Carriageway:2x3.75m=7.50m

e«  Width of shoulder: 3.75 m (0.75 m paved)

At some location the pavement width of the existing carriageway is less than the required standard
width. Therefore is in road sections, where the pavement width does not corresponded to the stan-
dard, a widening of the existing carriageway is necessary.

The horizontal alignment generally follows the existing road. The improvement of individual curves
to remove safety hazards will be considered.

Depending on the existing road condition, rehabilitation cases have been identified, ranging from
pavement repair and surface sealing to overlay and to reconstruction. Referring to preliminary
studies following rehabilitation measures are required:

Section Length of Rehabilitation Measures (km)
Overlay Reconstruction | Realignment

Ganja — Shemkir / Deliler 46 10.9 5.8

Shemkir / Deliler - Tovuz 14.7 16.7 8.8

Tovuz - Agstafa 3.0 14.4 8.1

| Agstafa - Gazakh 3.2 1.4 2.4

At this time detailed investigations are going on to update and finalise the rehabilitation measures.

KOCKS CONSULT GMBH ~ BCEOM —~ FINNROAD Ltd.
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Environmental assessment

In general any road project will have an impact on the environment. Of course, the impact of road
rehabilitation or improvement projects are limited but should still considered. Therefore an envi-
ronmental assessment was conducted to identify key concerns with regard to impacts on the natu-
ral environment, human health and safety as they may relate to the rehabilitation of the carriage-
way.

At this point the environmental analysis is conceming the rehabilitation and reconstruction of the

road. Upgrading the road to four lanes will be analysed later on when project becomes of current
interest.

The purpose of the environmental analysis is to identify and quantify the likely negative and posi-
tive impacts of the proposed road work as it is presently designed. This impact analysis will include
physical and natural environment like soil erosion, impacts on water (also groundwater), air quality,
flora and fauna . Potential human and social impacts need to be considered too: community life
and economic activities, land acquisition, noise and road safety. To avoid harmful negative im-
pacts prevention and mitigating measures will be then identified. All measures will considered tak-
ing into account the legal aspects considering the environment. These means for mitigation and
prevention will be discussed in this public consultation.

Road rehabilitation will include several work phases like for example excavation of the road mate-
rials, crushing the material, transport and store of the materials, building of temporary roads for
road works, and paving the rehabilitated embankment and soil dumping of the soil materials that
cannot be utilised in rehabilitation. The road may have to be broaden, the vertical and horizontal
lining may have to be changed and crossings may have to rehabilitated or reconstructed. Some old
bridges will be deconstructed and replaced with new ones.

The purpose of the public consultation will be to deliver information about the project and to collect
information, opinions and concerns about the environmental issues related to the project and the
ways for prevention and mitigation of the negative impacts.

KOCKS CONSULT GMBH ~ BCEOM ~ FINNROAD Ltd.



ANNEX 6

Stakeholder meeting, March 15, 2001, Ganja, Azerbaijan

Project: Ganja — Gazakh Road Project

Opening of the stakeholder meeting by Nizami Garaisayev, the Vice President of the Azeravtoyol

The International Financial Institutes finance some projects in different sectors in Azerbaijan. Last year
we have signed the contract with the Contractor for the construction of Alat- Gazi Mammed road,
which is a part of the Silk Road and now construction works are going on. The World Bank is prepared
to finance the rehabilitation and reconstruction of the road section from Ganja to Gazakh, which is also
part of the Silk Road. The length of this road is 94 km. The overall objective of the project is to improve

access and lower transport costs for passengers and goods moving along the East-West highway
between Ganja and the town of Gazakh.

Today we are here to participate at the Stakeholder meeting to discuss the Environmental Mitigation
Plan for the Ganja - Gazakh road project. Now | would like that Local Team Leader Mr. Hijran Valehov
gave us some information about the project. Then environmental expert of Consortium Kocks Consult
GmbH —Finnroad Ltd — BCEOM can present the prepared Environmental Mitigation Plan. After we can
start discussion. Thank you for your attention.



Environmental impacts

» Physical and natural  Human and social
environment environment
— soil - — community life,
— water, groundwater economic activities
— air quality — land acquisition
— flora and fauna — aesthetics, landscape
— noise
— road safety

15.3.2001 Ganja, Azerbaijan



Public consultation

» To deliver information
* To collect information, opinions, concerns

15.3.2001 Ganja, Azerbaijan



Ganja-Georgian border

« Borrow pits

 Asphalt plants

« Temporary construction routes, camps
* Bridges

» Excess soil dumping

« Waste material existing in the road
embankments

e Flora and fauna

15.3.2001 Ganja, Azerbaijan
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ENVIRONMENTAL MANAGEMENT PLAN FORMAT

A. MITIGATION PLAN/AZERBAIJAN, Ganja-Georgian border/ 25.4.2001

crossing safety

the road design

Cost Institutional Responsibility Comments
(eg.
secon
impacts)
Phase Issue Mitigating Install Operate Install Operate
Measure
Design
Bridges construction of new design parameters to prevent | to be included | -- project manager | --
bridges: closing of flooding during closing of the | in the design of the design
channels channels costs project
erosion design of erosion protection: | to be included | -- project manager
slope and pier protection with | in the design of the design
gabion, concrete costs project
Road environment social impacts During the design phase a to be included | -- project manager | -- Contact: the
related to lost specific concern should be put | in the design of the design local
market places now on designing new market costs project authorities
situating in the right places and parking and
of way: for road representativ
safety reasons es of the
replacement of the community
market opportunities
improve animal Include animal crossings in
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Cost Institutional Responsibility Comments
(eg.
secon
impacts)
Phase Issue Mitigating Install Operate - Install Operate
(Design continues) Measure
Road environment Erosion slope inclination, protective to be included project manager | --
(continues) vegetation etc. in the design of the design
costs project/environ
mental specialist
Protected areas to be to be included project manager | --
Green areas in the implemented in the design in the design of the design
vicinity of the roads costs project/environ
(rows of trees, mental specialist
shrubs), vicinity of
communities,
settlements, vicinity
of vine yards and
agricultural land.
Special interest (see
Al) )
O Ganja bypass- Samkir
recommendable
placement fro asphalt
plant close to

Bakw/Tbilisi railway.
Vineyards, agricultural
land and vicinity of
settiements should be
avoided

O Tovuz-Qasakh Artificial
forest 70 kms before
border and a fertile

zone

O Gasakh-border stripes of
trees, River Inja
important habitat of
bee-eaters and rollers
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Cost Institutional Responsibility Comments
(e.g.
secondary
impacts)
Phase Issue Mitigating Install Operate Install Operate
(Design continues) Measure
Earth works Soil dumping: If e Design of the soil dumping to be included | -- project manager | -- Contact:

+ improperly sites for materials that cannot | in the design of the design local
designed, loss of be reused (location, drainage | costs project/environ authorities
agricultural land, system, covering) mental specialist and people
impaired view

Asphalt plants placement of asphalt areas of specific interest are to be included | -- project manager | --

plants may endanger identified during the design in the design of the design

the green areas in phase and included to the costs project/environ

the vicinity of the tender documents mental specialist

roads (rows of trees,

shrubs), vicinity of

communities,

settlements, vicinity

of vine yards and

agricultural land >

storage of hazardous requirements concerning the included in the | -- project manager | -- Contact:

materials location to be included in the | design of the design local
design (Safety regulations, project/environ /environmen
BCH-89, SNIP) mental specialist tal

authorities
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Institutional Responsibility Comments
(e.g.
secon
impacts)
Phase Issue Mitigating Install Operate - Install Operate
Measure
Rehabilitation/ e Present institutional to fulfil the institutional USD 45 000 President of --
Reconstruction * capacity of the responsibilities Azeravtoyol | (30 months) Azeravtoyol
supervisory body has to strengthen its
Azeravtoyol is not institutional capacity to
able to meet the supervise the environmental
environmental activities of the project (30
requirements of the months)
rehabilitation project
¢ Constructor To fulfil the environmental included in the Contractor/envir | --
requirements demand requirements of the contract | requirements onmental
for specialization in the constructor is required to | for constructor engineer
environmental have define environmental
aspects of the engineer responsible for env.
contract aspects of the contract .
Construction of e  Waste material Waste material is properly included in the Contractor/envir | -- Monitoring
new bridges disposal areas disposed as accepted by the requirements onmental by
environmental authorities for constructor engineer environment
al specialist
of
Azeravtoyol
e Erosion Erosion protection: slope and | included in the Contractor/envir | -- Monitoring
pier protection with gabion, | requirements onmental by
concrete for constructor engineer environment
see below: constructing during al specialist
the dry season of
Azeravtoyol
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Cost Institutional Responsibility Comments
(eg.
secon
impacts)
Phase Issue Mitigating Install Operate _ Install Operate
(Rehabilitation/ Measure
Reconstruction
continues)
Construction of Disturbance and lose Bridges are built and | included in the | -- Contractor/envir | -- Monitoring
new bridges of habitat for flora rehabilitated during the dry | requirements onmental by
(continues) and fauna in the season (i.e. late summer to | for constructor engineer environment
rivers and river middle of winter) to avoid al specialist
embankments (fish adverse impacts for fishery, of
egging starting in birds, river water quality Azeravtoyol
February, bird (turbidity).
nesting in April) Special interest for River Inja
bird life habitat
Storage of harmfull Proper storing of the included in the | -- Contractor/envir | -- Monitoring
or toxic chemicals chemicals (Safety regulations, | requirements onmental by
(i.e. paints, BCH-89, SNIP) for constructor engineer environment
lubricants, oils, 2 al specialist
explosives ) of
Azeravtoyol
Noise Noise control measures (BCH | included in the | -- Contractor/envir | -- Monitoring
8-89) requirements onmental by
for constructor engineer environment
al specialist
of
Azeravtoyol
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(eg.
secondary
impacts)
Phase Issue Mitigating Install Operate - Install Operate
(Rehabilitation/ Measure
Reconstruction
continues)
Construction of e Dust o Watering of the transport included in the | -- Contractor/envir | -- Monitoring
new bridges roads close to settlements, use | requirements onmental by
(continues) of covered trucks for material | for constructor engineer environment
transportation (BCH 8-89) al specialist
of
Azeravtoyol
e Dredged material or | ¢ see soil dumping included in the | -- Contractor/envir | -- Monitoring
removed soil requirements onmental by
for constructor engineer environment
al specialist
of
Azeravtoyol
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Cost Institutional Responsibility Comments
(e.g.
secondary
impacts)
Phase Issue Mitigating Install Operate - Install Operate
(R/R continues) Measure
Construction site e Green areas in the Avoid the immediate vicinity | e Planting - Contractor/envir | -- Contact:
roads and * vicinity of road and removal of trees and and onmental local
construction camps (rows of trees, shrubs (BCH 8-89). Protection watering (2 engineer /environmen
shrubs): against damages (BCH-8-89) yr): USD tal
Important stripes of rows Planting of trees where trees 190 per authorities
of trees along Ganja- are destroyed. tree,
Georgian border, Avoid the vicinity of bird life estimated Monitoring
especially between habitats during nesting time need for by
Shamkir-Border (April-May): River Indza USD 150 environment
e Important bird life . 000 al specialist
habitats: River Inja  Protection of
against Azeravtoyol
damages
included to
the
requiremen
ts of the
constructor
e Storage of harmfull Proper storing of the included in the | -- Contractor/envir | -- Monitoring
or toxic chemicals chemicals (Safety regulations, | requirements onmental by
(i.e. paints, BCH-89, SNIP) for constructor engineer environment
lubricants, oils) Protection zones along rivers al specialist
(BCH 8-89): parking, of
cleaning, pollution of soil, Azeravtoyol
storage of waste prohibited
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Cost Institutional Responsibility Comments -
(e.g. secondary
impacts)
Phase Issue Mitigating Install Operate Install Operate
(R/R continues) Measure
Construction site Incidents related to Protection zones along rivers | included in the | - Contractor/envir | -- Monitoring by
roads and spills of chemicals (BCH 8-89): parking, requirements onmental environmental
construction camps during the work: lost cleaning, pollution of soil, for constructor engineer specialist of
(continues) of fertile stratum of storage of waste prohibited Azeravtoyol
soil , elements of Reserve for incidents close to
flora and fauna, nivers, channels, groundwater,
workers health may agricultural areas
be endangered specific emergency plan
required from the constructor
Dust Watering of the transport included to the Contractor/envir | -- Contact: local
roads close to settlements, use | requirements onmental /environmental
of covered trucks for material | for constructor engineer authorities
transportation (BCH 8-89)
Noise Noise control measures (BCH | included to the Contractor/envir | -- Monitoring by
8-89) requirements onmental environmental
for constructor engineer specialist of
Azeravtoyol
Loss in crop by the Avoiding the use of USD 20 000 - Azeravtoyol --
agricultural land agricultural land and in other
reserved for the case compensation (Law on
construction site Automobile Roads)
road
Waste water from Requirements for waste water | included to the | - Contractor/envir | -- Monitoring by
camps causes treatment requirements onmental environmental
impairment of the for constructor engineer specialist of
river or groundwater Azeravtoyol
quality
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Comments

Cost Institutional Responsibility
(e.g. secondary
impacts)
Phase Issue Mitigating Install Install Operate
(R/R continues) Measure

Construction site Impairment of view Removal and storage of included to the Contractor/envir | -- Monitoring by

roads and topsoil (SNIP) requirements onmental environmental

construction camps Restoration of works sites and | for the engineer specialist of

(continues) roads, and storage sites constructor Azeravtoyol

Construction of the Existing ramps Implementation as a separate | -- -- -- Cooperation

road environment possess possible project with the road
negative impact on Removal and proper discharge project
soil and groundwater of the contaminated material.

Earth works Soil dumping;: if control during the included to the Contractor/envir | -- Monitoring by
improperly followed construction, fines included to | requirements onmental environmental
the design, loss of the agreements for the engineer specialist of
agricultural land, constructor Azeravtoyol
impaired view
Improper soil Economical
dumping into the damage as result
rivers of lost

agricultural
lands
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Institutional Responsibility

Comments

(e.g. secondary
impacts)

Phase
(R/R continues)

Issue

Mitigating
Measure

Install

Operate

Install

Operate

Borrow pits

Noise
Dust

Noise control measures (BCH
8-89)

Watering of the transport
roads close to settlements, use
of covered trucks for material
transportation (BCH 8-89)
Secure appropriate
environmental permits

included in the
requirements
for the borrow
pit operator

Contractor/envir
onmental
engineer

Siting of the
asphalt plants

Noise, dust
Possible harmful
impacts on the
groundwater, water

To avoid disturbance by noise
in the vicinity of the villages,
at least 300 m distance
(Sanitary Norms SN 245-71).
For all asphalt plants
Environmental permits need
to be applied from Ecological
committee who implement
Sanitary Norms SN 245-71
(Regulation concerning air,
water and soil discharges)

included in the
Tequirements
for constructor

Contractor/envir
onmental

engineer

Monitoring by
environmental
specialist of
Azeravtoyol
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Green areas in the Requirements for protection included in the | -- Contractor/envir | -- Monitoring by
vicinity of the roads and avoiding the specific areas | requirements onmental environmental
(rows of trees, to be included in the design for constructor engineer specialist of
shrubs) are phase and added to the Azeravtoyol
destroyed, vicinity invitation of tender documents
of communities, control during the Economical
settlements, vicinity construction, fines included to damage from
of vine yards and the agreements lost agricultural
agricultural land is land
not avoided
Cost Institutional Responsibility Comments
(e.g. secondary
impacts)
Phase Issue Mitigating Install Operate Install Operate
Measure
Operation
Maintenance of the improper plan for regular maintenance Environmental | Maintena | Monitoring by
drainage system maintenance may of the drainage system: specialist of nce environmental
cause floodings, preparation of the plan by Azeravtoyol departme | specialist of
erosion of the road environmental specialist of nt Azeravtoyol
embankment or Azeravtoyol
bridge embankments adequate funding, equipment
and skills for road
maintenance
Transport of the in case of accident emergency plan including the Environmental | Maintena | Contact:
hazardous hazardous spills may actions for hazardous spills: specialist of nce Ecological
chemicals enter the soil, preparation of the plan by Azeravtoyol departme | Committee of
irrigation water, environmental specialist of nt Azerbaijan in
drinking water and Azeravtoyol planning phase
groundwater adequate funding, equipment
and skills for road
maintenance




Page 12/12

Decommissioning

N/A

WB11988
P\AZERBAININFRAHIGHWAY2LENA\EMP_WB_Azerbaijan_19-3-2001.1tf
April 3, 2001 10:00 AM




ENVIRONMENTAL MANAGEMENT PLAN FORMAT
B. MONITORING PLAN Ganja bypass-Georgian border/26.4.2001

Cost Responsibility
Phase What Where How When Why Install Operate Install Operate
parameter is is the is the is the Is the parameter to
to be paramete | parameter to | parameter to be monitored
monitored? r to be be monitored/ | be monitored- (optional)?
monitore type of Jfrequency of
d? monitoring measurement
equipment? or
continuous?
Baseline
Design
= Bridge Design of Design Check list Before To be Project manager
design flood office handing in the included to
prevention design for the design
approval costs
= Brndgesand | Design of Design Check list Before To be Project manager
Road erosion office handing in the included to
Environment | protection design for the design
approval costs
= Road Design of Design Check list At the To be Project manager
environment | animal office beginning of included to
design crossings and the design and the design
market places at the end of costs
design
* Road Contact to the | Design Check list At the To provide feasible | To be Project manager
environment | local office beginning of | design and siting of | included to
design authorities and the design and | market places, the design
communities at the end of parking, animal costs
design crossings
* Road Termination Design Check list At the To mitigate the To be Project manager
environment | specifications | office beginning of effect of the ramps | included to
design for ramps the design and | to the environment | the design
included to the at the end of costs
tender design
documents




Cost Responsibility
Phase What Where How When Why Install Operate Install Operate
parameter is is the is the is the Is the parameter to
to be paramete | paramefer to | parameter to be monitored
monitored? rtobe | be monitored/ | be monitored- (optional)?
monitore type of Jfrequency of
daz monitoring measurement
equipment? or
continuous?
= All design Defined Design Check list At the To include Mapping Project manager
sepsitive green | office beginning of | protected areas in included in
areas included the design and | the constructors to the
to the design at the end of requirements (see design
and to the design preliminary study)
invitation of
tender
(indicated in
the
preliminary
study)
= All design Specifications | Design Check list At the end of To be Project manager
include office design included to
requirement the design
for specifying costs
a person
responsible for
environmental
details of the
rehabilitation
tender
= Earth works | Design of soil | Design Check list At the To prevent To be Project manager
design dumping office beginning of | impaired view, loss | included to
places the design and | of agricultural land, | the design
at the end of erosion, drinking costs
design water pollution




Cost Responsibility
Phase What Where How When Why Install Operate Install Operate
parameler is is the is the is the Is the parameter to
to be paramete | parameter to | parameter to be monitored
monitored? r to be be monitored/ | be monitored- (optional)?
monitore type of Jfrequency of
d? monitoring measurement
equipment? or
continuous?
=  Asphalt Requirements | Design Check list At the To prevent soil, To be Project manager
plants of the EMP office beginning of | water and air included to
included to the the design and | pollution, to the design
invitation of at the end of mitigate the costs
tender design disturbance of
noise, to mitigate
the impacts on
important flora and
fauna
Rehabilitation/ '
reconstruction
Institutional A fulltime PMU For to secure the USD President of
capacity of environmental environmental 45 000 (30 Azeravtoyol
Azeravtoyol engineer requirements of the | months)
Project
Specific Specialization | Before Quality Before To provide full Included in President of
requirements for | on agreeme | checklist for agreement understanding and | the Azeravtoyol
the constructor environmental | nt the with the fulfillment of the requiremen
capacity matters agreements contractor environmental ts of the
requirements of the | constructor
contract
*  Construction, | Accepted At the Quality Regurarily by Included in Constructor/env
rehabilitation | disposal of work site | Inspections inspections the ironmental
of road, waste requiremen engineer
bridges material, ts of the
=  Earth works | dredged constructor
material or
removed soil




Erosion At the Final Quality | Once in Final | To prevent adverse | Included in Constructor/env
protection work site | Inspection Quality impacts on river the ironmental
installed Inspection water quality requiremen engineer
ts of the
constructor
- Cost Responsibility
Phase What Where How When Why Install Operate Install Operate
parameter is is the is the is the Is the parameter to
to be paramete | paramefer to | parameter to be monitored
monitored? r to be be monitored/ | be monitored- (optional)?
monitore type of Jfrequency of
d? monitoring measurement
equipment? or
continuous?
Construction, | Proper storing | At the Quality At the Safety regulations, | Included in Constructor/env
rehabilitation | of harmful work site | Inspections beginning of | BCH 8-89, SNIP the ironmental
of road, chemicals the activities ’ requiremen engineer
bridges including and ts of the
Earth works | safety zones continuous constructor
Asphalt and
plants emergency
plan
Asphalt Spills and At the Inspection In case of Safety regulations, | Included in Constructor/env
plants accidents with | work site accident/Quali | BCH 8-89, SNIP the ironmental
Construction, | hazardous ty Inspections requiremen engineer
rehabilitation | chemicals ts of the
of bridges constructor
Construction, | Noise control | At the Noise Quality BCH 8-89, to Included in Constructor/env
rehabilitation | measures work site | measuring Inspections minimise the the ironmental
of road, equipment disturbance of noise | requiremen engineer
bridges to inhabitants ts of the
Construction constructor
site roads




Asphalt plant | Noise control | At the Noise Frequency as | BCH 8-89, to Included in Constructor/env
Borrow pits | measures work site | measuring required by minimise the the ironmental
equipment the disturbance of noise | requiremen engineer
environmental | to inhabitants ts of the
authorities/Qu constructor
ality
Inspections
Asphalt plant | Watering of At the Quality Continuous BCH 8-89 Included in Constructor/env
Borrow pits | the transport | work site | Inspections the ironmental
Construction | roads close to requiremen engineer
site roads settlements ts of the
constructor
Cost Responsibility
Phase What Where How When Why Install Operate Install Operate
parameter is is the is the is the Is the parameter to
to be paramete | parameter fo | parameter to be monitored
monitored? r to be be monitored/ | be monitored- (optional)?
monitore type of Jfrequency of 4
d? monitoring measurement
equipment? or
continuous?
Asphalt plant | Use of At the Quality Continuous BCH 8-89 Included in Constructor/env
Borrow pits | covered trucks | work site | Inspections the ironmental
Construction | for material requiremen engineer
site roads transportation ts of the
close to constructor
settlements
Asphalt plant | Avoid At the Quality Continuous BCH 8-89 Included in Constructor/env
Borrow pits | immediate work site | Inspections the ironmental
Construction | vicinity and requiremen engineer
site roads removal of ts of the
trees and constructor
shrubs
Construction | Protection of | At the Quality Quality BCH 8-89 Included in Constructor/env
site roads trees against work site | Inspections Inspection of the ironmental
Earth works | damages the installed requiremen engineer
work site ts of the
constructor




Construction | Planting of At the Quality Included in Constructor/env
trees work site | Inspections the ironmental
requiremen engineer
ts of the
constructor
Asphalt Fauna: At the Quality April -May To ensure Included in Constructor/env
plants Avoidance of | work site | Inspections continuous. undisturbed nesting | the ironmental
Construction, | bird life Quality of birds in April- requiremen engineer
rehabilitation | habitats. Inspections May. ts of the
of bridges Construction after constructor
Borrow pits | in the vicinity Installation of
forbidden Asphalt plants
during bird

nesting.




Cost Responsibility
Phase What Where How When Why Install Operate Install Operate
parameter is is the is the is the Is the parameter to '
to be paramete | parameler to | parameter to be monitored
monitored? r to be be monitored/ | be monitored- (optional)?
monitore type of Jfrequency of
az monitoring measurement
equipment? or
continuous?
=  Construction, | Fauna: At the Quality February-May | To ensure Included in Constructor/env
rehabilitation | construction | work site | Inspections continuous livelihood of the the ironmental
of bridges forbidden inhabitants and requiremen engineer
during fish biodiversity ts of the
spawning (see constructor
EMP)
=  Construction, | Flora: At the Quality Implementatio Included in Constructor/env
rehabilitation | avoidance of | River Inspections nof Section the ironmental
of bridges the destruction | Inga River Inja requiremen engineer
of fauna in work site ts of the
river and river constructor
embankments
(bird life
habitats River
Inja) (see
EMP)
=  Asphalt plant | Avoiding the | Atthe Quality Continuous To prevent loss in Included in Constructor/env
= Borrow pits | unnecessary work site | Inspections crop, Law on the ironmental
* Construction | use of Automobile Roads | requiremen engineer
site roads agricultural ts of the
=  Soil dumping | land constructor
=  Asphalt plant | Compensation | At the Law on Automobile | USD Azeravtoyol
= Borrow pits | of thelossin | work site Roads 20 000
= Construction | agricultural
site roads land or crop
=  Soil dumping
= Construction | Accepted At the Quality Before Included in Constructor/env
camps disposal of work site | Inspection accepting the the ironmental
waste water construction requiremen engineer
and household camp ts of the
waste constructor




Cost Responsibility
Phase What Where How When Why Install Operate Install Operate
parameler is is the is the is the Is the parameter to
to be paramete | parameter to | parameter to be monitored
monitored? r to be be monitored/ | be monitored- (optional)?
monitore type of frequency of
d? monitoring measurement
equipment? or
continuous?
Construction | Removal of At the Quality Before Included in Constructor/env
site roads topsoil for work site | Inspection accepting the the ironmental
and camps storage construction requiremen engineer
Asphalt camp ts of the
plants constructor
Construction | Restoration of | At the Final Quality | During Included in Constructor/env
site roads work and work site | Inspections termination of the ironmental
and camps storage sites, each site requiremen engineer
Asphalt construction ts of the
plants site roads constructor
Construction, | Ramps: At the During the Included in Constructor/env
rehabilitation | termination by | work site rehabilitation the ironmental
of road removal of requiremen engineer
ramps and ts of the
isolation of the constructor
contaminated
ground by
surfacing it
with asphalt




Cost Responsibility
Phase What Where How When Why Install Operate Install Operate
parameter is is the is the is the Is the parameter to :
to be paramete | parameter to | parameter to be monitored
monitored? rto be be monitored/ | be monitored- (optional)?
monitore type of Jfrequency of
d? monitoring measurement
equipment? or
continuous?
Operation
Plan for Azeravto 2004 Env. Regular Environmental | Maintenance
regular yol specialist maintenan | specialist or department
maintenance for 30 ce engineer of the
system of the months Azeravtoyol
drainage (see
system rehabilita
tion)
Emergency Azeravto 2004 5 Environmental | Maintenance
plan including | yol specialist or department
the actions for engineer of the
hazardous Azeravtoyol
spills
Plan for Azeravto 2002 = Regular Environmental
maintenance | yol maintenan | specialist or
of the green ce engineer of the
areas Azeravtoyol
Removal of Azeravto 2002 Communities Communitie
waste material | yol and Azeravtoyol | s and
from the road Maintenance Azeravtoyol
embankments Department Maintenance
Department
Decommission N/A




1.

C. INSTITUTIONAL STRENGTHENING

Equipment Purchases (Tabular Presentation Preferred)

List:

2.

Type of equipment

Number of Units

Unit cost

Total Cost

Local or International Purchase

Training/Study Tours

List:

.b) e e o o o

e o o &L

Type of Training (Mitigation, Monitoring, Environmental Management, Other)

Number of Students
Current and Future Organizational Unit in Which They Work or
Current and Future Title/Job Description

Duration of Training

Start Date/End Date (for each student)

Venue of Training (Domestic or Abroad)

Institute or Organization to Provide Training

Cost (Local and Foreign)

Consultant Services

Type of Service
Terms of Reference
Justification

Cost

Special Studies
Justification
Terms of Reference
Cost



D. SCHEDULE
Present (preferably in Chart Form) Start Dates and Finish Dates for:

e Mitigation Activities
e Monitoring Activities
e Training Activities

This information should be on the same chart defining the overall project schedule
(Project Implementation Plan)

E. INSTITUTIONAL ARRANGEMENTS

A narrative discussion supported by organizational charts detailing:

e Responsibilities for mitigation and monitoring

¢ Environmental information flow (reporting—from who and to who and how
often)

e Decision making chain of command for environmental management (to take
action, to authorize expenditures, to shut down, etc.)

In short, how is all the monitoring data going to be used to maintain sound
environmental performance—who collects the data, who analyzes it, who prepares
reports, who are the reports sent to and how often, and who does that person send it to,
or what does he/she do with the information—who has the authority to spend,
shutdown, change operations etc.

F. CONSULTATION WITH LOCAL NGOs AND PROJECT-AFFECTED GROUPS

Provide documentation of the following:
e Date(s) consultation(s) was (were) held
e Location(s) consultation(s) was (were) held
e Who was invited
Name, Organization or Occupation, Telephone/Fax/e-mail
number/address (home and/or office)

e Who attended
Name, Organization or Occupation, Telephone/Fax/e-mail
number/address (home and/or office)

e Meeting Program/Schedule
What.is to be presented and by whom

e Summary Meeting Minutes (Comments, Questions and Response by

Presenters)
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