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I. INTRODUCTION  
 
A. Project Background  
 
1. Armenia is a land-locked, mountainous country in the Lesser Caucasus region, bordered 
by Azerbaijan, Georgia, Iran and Turkey. Being land-locked, and experiencing many border 
issues, Armenia has been restricted in its ability to develop and to maintain reliable land 
transport linkages with the outside world particularly to Europe, Iran and Russia and, via 
Georgia, to the Black Sea.  
 
2.  The Armenian Government (RA) has made efforts to strengthen its economic linkages 
with other economies via land bridges to Central Asia, the Black Sea and Europe and, thus, 
create increased trade and investment opportunities.  The RA formulated the Armenia Transport 
Strategy 2020 and the North-South Road Corridor Program under it, with a priority to 
rehabilitate, reconstruct and expand international transport corridors -- in line with the ADB, 
Armenia…Country Strategy to support regional cooperation and rehabilitate regional road and 
railway infrastructure.  
 
3.  The RA has selected the Bavra-Yerevan-Agarak route as the north-south road corridor 
to be rehabilitated, reconstructed and expanded and has appointed the “North-South road 
Corridor Investment Program PMU” SNCO (“NSRP” PMU SNCO) of the Ministry of Transport 
and Communications (MOTC) to co-ordinate the work. The Program is to be funded by the 
Asian Development Bank (ADB) under a multi-tranche funding facility (MFF).  
 
4.  The MFF is designed to rehabilitate and upgrade national north-south roads to form a 
new, upgraded and expanded N-S highway.  The main objective is to widen the existing 2-lane 
roads (often in poor condition) to become 4-lane divided roads along existing alignments 
wherever possible or to construct new alternate 2-lane roads where a single 4-lane road would 
not be feasible.  
 
5.  The Project, to be financed from Tranche 1 under the MFF, is to improve two road 
sections of the N-S Corridor, namely, the M-1 section of road north from Yerevan to Ashtarak 
and the M-2 section of road south from Yerevan to Ararat.  At Ashtarak and Ararat, the road 
sections to be improved under the Project join the existing 2-lane roads from Ashtarak north to 
Gyumri and Bavra and from Ararat south to Goris and Agarak respectively.  
 
6.  The location of the existing N-S national roads M-1 and M-2 and the provincial (marz) 
boundaries is shown on Figure 1.  
 
 
 
 
 
 
 
 
 
 



 

Figure 1: North-South Roads Corridor Alignment  
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

B. Initial Environmental Examination Report Outline and Methodology  
 

7. This Initial Environmental Examination (IEE) report assesses the environmental settings 
of the corridors through which the Project road sections pass, identifies the likely impacts that 
may be created, determines the significance of those impacts, and presents a summary 
Environmental Management Plan (EMP) and a Monitoring Program.  
 
8.  The methodology is based on the ADB, Environmental Policies (2002) and the ADB, 
Environmental Assessment Guidelines (2003), the RA IEA requirements, and the joint 
experience of the International and National environmental consultants involved in the IEE.  
 
9.  Background data and information was obtained from published and unpublished 
sources, e.g., on: climate, topography, geology and soils, natural resources, flora and fauna, 
agriculture, and socio-economic data.  
 
10.  Several site inspections were conducted jointly by the International Environmental 
Specialist and National Counterpart during June and July 2009.  The existing roads were driven 
and areas of potential environmental significance assessed carefully.  
 
11.  Discussions were held with a number of stakeholders and a face-to-face survey was 
conducted of villagers along one of the roads in the N-S roads corridor in order to determine 
their perceptions of the level of impact from road works.  Data and information obtained have 
been included where appropriate in the IEE Report.  
 

 
C.  Armenian and ADB Environmental Assessment Requirements  

 
12.  This IEE Report is to satisfy both the ADB and RA requirements with regard to 
environmental protection and management.  
 

1. Armenian Laws Governing Environmental Management and Assessment 
 

13.  The RA Ministry of Nature Protection (MNP) is the principal national environmental 
administrative authority. Within it are several agencies or directorates administering various 
aspects of the Laws on Environmental Protection, EIA and Protected Natural Areas. See the 
MNP organization chart in Figure 2.  
 
14.  Of importance to EIA and IEE are the two state non-commercial organizations (SNCOs): 
a) Nature Protection Expertise (NPE) responsible for administering the EIA process, and b) the 
State Environmental Inspectorate (SEI) responsible for overseeing compliance with 
environmental laws and regulations  
 
15.  The EIA process and the SEI power to inspect are the principal tools used by the MNP 
to achieve compliance with environmental management principles.  As well as the MNP, other 
ministries and agencies have responsibilities to administer natural resources and environmental 
matters (e.g., Ministries of Agriculture and Health, the State Committee for Water Systems, 
etc.). The laws and regulations that may relate to this project are summarized in Figure 3.  

 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

16. The RA environmental clearance procedures are set out in Figures 4. The ADB and 
MOTC will review the IEE Report and pass it to the MNP.  The Report will then be made public 
by the NPE which invites public and government comment on the IEE and the Project before 
clearing it for implementation by the MOTC. 
 
 
Figure 4: RA Environmental Clearance Procedure – Flow Diagram 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.  ADB Environmental Assessment Requirements 
 
17.  The ADB requires that environmental impacts likely to be caused by the Project be 
identified during the project planning and pre-feasibility stages and prevented or mitigated as 
much as possible during the construction and operational phases.  
 
18.  For environmental management purposes the roads improvement Project assessed here 
is classified by the ADB as a Category B project.  This means that impacts are not expected to 
be highly significant but nevertheless need to be identified and reported in an Initial 
Environmental Examination (IEE) report.  
 
19.  Public disclosure and opportunities for the public (and affected ministries, agencies and 
local authorities) to express their concerns about the project form an important part of the 
environmental assessment process.  Therefore, the ADB will post the Summary IEE Report 
(attached as Appendix 1) on its website.  
 
D.  Alternatives to the Proposed Project  
 
20.  The ADB, Environmental Assessment Guidelines, 2003 state that alternatives to the 
project are to be considered and compared with the project in terms of their potential 
environmental impacts, capital and recurrent costs, suitability under local conditions and the 
institutional, training and monitoring requirements and that the economic values for alternatives 
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should be estimated where possible.  
 
21.  The Tranche 1 consists from two sections. 

a. Section 2. Rehabilitation and improvements of road safety measures of the existing M2 
Yerevan to Ararat 4-lane road from Km 9+312 to Km 47+ 400. 

Works on the existing M2, Yerevan to Ararat (approx. 38 km) 4-lane section consist of:  

(i) Yerevan-Artashat section (19 km): reconstruction of median to provide 
continuous safety barriers and widened carriageway; leveling of existing asphalt 
and overlay with new cement concrete pavement; construction of additional 
ramps at three interchanges and rehabilitation of other ramps; installation of road 
lighting at interchanges; 

(ii) Artashat-Ararat section (19 km): upgrading of road signs and markings to 
international standards. 

 
b. Section 3. Rehabilitation of the existing M1 Yerevan to Ashtarak road from Km 18+370 

to Km 29+773 (Section 3). 

Works on the M1, Yerevan to Ashtarak (approx. 12 km) section will reconstruct the existing 
pavement, improve drainage and shoulders and carry out repairs to existing concrete structures. 
The new road pavement will be a 26 cm thick concrete slab on crushed stone base course. One 
existing over-bridge requires demolition and replacement by a new bridge. Repair works are 
required to eight other existing bridges.  
 
22. There is no other alternative. The economic factors and the benefits from safety 
improvements support the Project but short of not implementing it, there is no alternative.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

II. PROJECT DESCRIPTION  
 
A. Project Location  

 
23. The Project road locations are shown on Figure 6.  

 
Figure 5: Location of the Two Project Road Sections: 4-Lanes on M-1 North of Yerevan, 

and 4-Lanes on M-2 South of Yerevan 



 

B.  Tranche 1 Project  
 

24. The overall MFF objective is to improve existing 4-lane divided roads, widen existing 2-
lane roads (often in poor condition) to 4-lane divided roads along the existing alignment 
wherever possible, or construct alternative 2-lane roads where a single 4-lane road would not 
be feasible.  

 
25.  The two road sections to be improved under the Project are two sections of the North-
South Road Corridor to be rehabilitated and expanded under the MFF. The location of the road 
sections to be improved under the 1

st

 Tranche of the MFF, and covered in this IEE report, 
stretch short distances north and south of Yerevan.  

 
26.  The 18.4km M-1 4-lane road section north of Yerevan was originally built over the period 
1975 to 2004. Its condition is deteriorated and its standard varies so that the road-bed needs 
improvement to meet the design and construction standards normally associated with 
international transit routes. The 38.0km M-2, 4-lane road section south of Yerevan was built 
more recently and is in relatively good condition.  Neither road section is adequately drained, 
the shoulders in many parts are very narrow and not properly paved, there are many randomly 
located U-turns, signage, road markings and lighting are absent or inadequate, there are 
insufficient crash barriers and median separation barriers and road structures need to be 
investigated to determine their structural integrity.  

 
27.  A key objective of the Project is to ensure compliance with the road safety and signage 
requirements under the European Agreement on Main International Traffic Arteries to which the 
RA is a signatory.  A second objective is to ensure the structural integrity of road structures and 
that drainage is adequate to enhance road-bed longevity.  Shoulders, guard rails, road marking, 
turning lanes and proper drainage will be added as necessary.  

 
28.  Road works are planned to be fully confined to the existing ROW and be constructed in 
sections, one side of the 4-lane carriageway at a time, in order to enable continued use of the 
existing road during construction. Transport of materials will be confined to the existing 4-lane 
road, to the one-side being worked on, when possible.  The road works on both road sections 
will include the following:  

 
(i)  Constructing proper drainage side-ditches and cross-drainage as required.  
(ii)  Improving the road-shoulders 
(iii)  Improving traffic safety measures: signage, guardrails, traffic markings and turning 

lanes. 
(iv)  Repairing road structures: over-passes, under-passes, and cut and embankment slopes. 
 
 
29.  Construction is planned to begin at the end of 2011 and be finished by 2013. 
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III. ENVIRONMENTAL BASELINE – EXISTING CONDITIONS  
 
A. Physical Resources  
 
30.  Both road sections are located in arid areas (annual precipitation less than 400mm) with 
most precipitation falling as rain in spring and autumn.  Humidity is low, varying from a high of 
78% in April/May, to a low of 56% in August.  The temperature regime is that of the dry 
continental climate zone with average January temperatures (the coldest month) in the minus 4-
6 degrees C range. In July (the warmest month), the range is 25-38 degrees C. 
 
31.  The geology is very mixed but essentially a combination of volcanic basalt, faulted uplift 
and sedimentary infill overlying lava. The geological origins lie in the Pliocene, Paleocene and 
Cretaceous periods.  To the north of Yerevan the basic geology is of uplifted Late-Quaternary-
Pliocene volcanic deposits, mostly basalt and andesites broken down by earthquake and 
climatic elements into fractured rock and gravelly soil over most of the road corridor with small 
areas overlain by recent sedimentary material of volcanic origin.  To the south the Ararat valley 
is sedimentary infilling of a basalt basin (see Figure 7). 
 
32.  Earthquakes occur from time to time, the last in December 1988, with an epicenter NE of 
Gyumri near the village of Spitak.  The earthquake had little effect on the land and no apparent 
effect on structures located within or near the Project road sections.  There are many small 
earthquakes and several large earthquakes have occurred in Central Armenia from time to time, 
including early in the 19

th

 and 20
th

 centuries. The seismic factor ranges 8-9 with an earthquake 
wave acceleration rate: g = 0.4 m/sec. 
 
33.  The landscape north of Yerevan along the M-1 Project road corridor is gently rolling 
uplands 1,060m to 1,270m in elevation.  The Kasakh River dissects the landscape in a deep 
gorge north of Yerevan. There are no other surface streams along the north road section. The 
landscape south of Yerevan along the M-2 Project road corridor is flat and about 1,100m in 
elevation. There are no surface streams but the Ararat Valley is a noted artesian basin fed by 
snow melt and a sub-surface network of aquifers through the fractured lava. The land is irrigated 
wherever possible by water from aquifers and that carried in large pipes and canals from the 
mountains to the east. 
 



 

Figure 6: Geology of Armenia 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 



 

B. Ecological Resources:  
 
34.  The original fauna in the road corridors included steppe and semi-desert species has 
been largely supplanted.  The native flora of arid and semi-desert varieties survive better in the 
corridor through which the M-1 4-lane north road section passes than the 4-lane M-2 south road  
section passes. The desiccated natural landscape along the north road corridor remains in 
patches amongst the mixed urban use land but along the south road corridor the native plants  
have been largely replaced by domestic plants except on the gravelly and saline bare patches 
where sage and similar species predominate. 
 
35.  There are no original trees along either road section, and few trees of any substance. 
Within the existing rights-of-way, to which the planned improvement and construction activities 
will be confined on both road sections, there are only the road itself, medians, limited shoulders, 
ditches and protective strips.  There are no unique areas, no protected areas and no forests or 
ecological reserves within 500m either side of the right-of-way (ROW). 
 
36.  Within the Ararat Marz are the Khosrov Forest Reserve and a RAMSAR site 3-5km to 
the east of the ROW and a large area of aquaculture ponds in a former natural wetland some 2-
4km to the SW of the ROW. 
 
C.  Human Use of Resources  
 
37.  The existing 4-lane roads form important features of the existing environmental 
baselines along both road corridors and present a significant barrier to people trying to cross the 
road (particularly over north section because of the variable horizontal and vertical alignment). 
There are no industrial buildings, facilities, commercial operations or residences located within 
either ROW.  No land purchase or resettlement will be necessary, and neither ROW passes 
close to any villages. 
 
38.  The areas near the Yerevan ends of both alignments are semi-urban transition zones 
where vacant land, industrial activities, run-down and disused industries and small residential 
areas are intermixed with remnant agricultural uses. 
 
39.  Agriculture along the north road section is limited to small orchards and a few hay fields 
towards Ashtarak. In complete contrast, agriculture predominates along both sides of the 
alignment in the south.  The flat, irrigated land is intensely cropped with vineyards, wheat, 
orchards and market-gardens wherever irrigation is possible. 
 
40.  Energy Sources and Mining Activities. Within the road corridors of both road sections 
there are no nuclear, hydro or other electrical generating plants and no active mining. 
 
41.  Tourism Attractions and Facilities. There are no tourist attractions within or close to 
the road corridors. 
 
D. Archeological resources and Human Quality-of-Life Values (Socioeconomics and 

Sociocultural Resources) 
 
42.  Close to the ROW on the north road section there are two important known 
archeological sites protected by the RA Department of Historical Monuments (Ministry of 



 

Culture). One site stretches 500m along the edge of the ROW between it the Kasakh River near 
the bridge over the River and down the valley side to the River itself.  The second site is located 
astride the interchange at Agarak and 200m either side of it.  There may also be undiscovered 
archaeological remains or artifacts below ground (see EMP).  There are no known sites within 
100m of the ROW to the south. Social conditions are as to be expected where the annual 
average per capita monetary income is about US $2,000 (lower in rural areas and already 20% 
lower in 2009 than it was in 2007) but people manage to live above that level in terms of PPP, 
standard of living, lifestyles and social-support services. Many people in the Project corridors 
work in Yerevan.  But for the marzes (Aragatsotn and Ararat) as a whole, particularly in the 
south corridor more than 75% of the population is employed in agriculture as owner/operators of 
as employees. There are many schools in the two provinces concerned.  As well as general 
education schools, there are pre-schools, state and non-state secondary schools and specialist 
schools in music and sports. Communities are generally well served with health clinics. 
 
 

IV SCREENING FOR POTENTIAL ENVIRONMENTAL IMPACTS 
 
A.  Environmental Parameters that may be Impacted  
 
43.  The different elements of the environment that maybe impacted or affected by the road 

rehabilitation and expansion project are clustered under the four aspects of the 
environment, namely, the impact on the: 

 
(i)  Physical Environment: Water, land and air quality  
(ii)  Ecological or Biotic Resources: Migrating mammals  
(iii)  Human Use of Resources: Agriculture, rural roads and transport  
(iv)  Human Quality-of-Life: Health and safety, incomes and employment, 

archaeological and historical sites. 
 
B.  Activities that may Create Environmental Impacts  
 
44.  Project Summary. The two road sections to be improved under the Project are parts of 
the North-South Road Corridor to be rehabilitated and expanded under the MFF.  The location 
of the two road sections to be improved under the 1st Tranche Project are: a) Rehabilitation and 
improvements of road safety measures of the existing M2 Yerevan to Ararat 4-lane road from 
Km 9+312 to Km 47+ 400 and b) Rehabilitation of the existing M1 Yerevan to Ashtarak road 
from Km 18+370 to Km 29+773. 
 
45.  Neither road section is adequately drained, the shoulders in many parts are very narrow 
and not properly paved, there are many randomly located U-turns, signage, road markings and 
lighting are absent or inadequate, and there are insufficient crash barriers. 
 
46.  A key objective of the Project is to ensure compliance with the road safety and signage 
requirements under the European Agreement on Main International Traffic Arteries to which the 
RA is a signatory.  A second objective is to ensure the structural integrity of road structures and 
that drainage is adequate to enhance road-bed longevity.  Shoulders, guard rails, road marking, 
turning lanes and proper drainage will be added as necessary. 
 
47.  Road works are planned to be fully confined to the existing ROW and be constructed in 
sections, one side of the 4-lane carriageway at a time, in order to enable continued use of the 



 

existing road during construction. Transport of materials will be confined to the existing 4-lane 
road, to the one-side being worked on, when possible. 
 
48.      Traffic growth for the next 20 years has been estimated based on the projected growth of 
GDP and an estimate of demand elasticity; little or no change in population is expected over the 
period. The results of the traffic forecast are shown in Figure 8.  
 

Figure 7 – Traffic Forecast in number of vehicles per day 
 
  2012  2015  2020  2025  2032  
With Project  13060  17110  24490  36660  65605  
Without 
Project  

13060  15550  22270  33330  59641  

 
49.  Eight construction activities with potential to impact on the four different aspects of the 
environment, including human safety are summarized in Figure 8.  Note: The eight construction 
activities relate only to the north road section (4-lanes of M-1). 
 
50.  All eight works-related activities have the potential to create significant impacts on the 
environment or human safety.  However, all impacts and safety issues can be prevented or 
mitigated by following sound engineering practices and implementing the impact prevention and 
mitigation measures set out in the Environmental Management Plan (EMP). 
 
51.  The operation or use of the improved roads may have some minor impacts on the  local 
environment, air quality and noise levels may change but the level of change will not be 
significant. 
 

Figure 8: Construction Activities that may Create Environmental Impacts 
 

 
 
C. Environmental Screening—Potential Impacts  
 
52.  Works Activities. The works activities listed in Figure 8, above, are linked to the main 
causes of impacts and the elements of the environment that may be impacted in the 
Environmental Impact Screening Table (Figure 9). 
 
53.  The improvement works will impact the baseline environment only via minor impacts. 
Earthworks, construction activities and quarry and borrow-pit operations may create a number 
of short-term impacts on air and land quality, health and safety, may cause local flooding (by 



 

diverting runoff) and unearth archaeological sites or artifacts.  Other activities that may cause 
negative impacts are asphalt plant operations, transport of materials, storage and handling of 
diesel, traffic in and near work sites, and work camp site preparation and operations. 
 
54. Under the Project, there will be no changes to vertical or horizontal alignments.  There 
will be no removal of top-soil, no new cut or fill sections and no bridge construction.  Most 
construction works will be on existing M2 Yerevan to Ararat 4-lane road from Km 9+312 to Km 
47+ 400 and on existing M1 Yerevan to Ashtarak road from Km 18+370 to Km 29+773. Works 
on the existing M2, Yerevan to Ararat (approx. 38 km) 4‐lane section consist of:  
 

(i) Yerevan-Artashat section (19 km): reconstruction of median to provide 
continuous safety barriers and widened carriageway; leveling of existing asphalt 
and overlay with new cement concrete pavement; construction of additional 
ramps at three interchanges and rehabilitation of other ramps; installation of road 
lighting at interchanges; 

(ii) Artashat-Ararat section (19 km): upgrading of road signs and markings to 
international standards. 

 

Rehabilitation of the existing M1 Yerevan to Ashtarak road consist of 

(i) Works on the M1, Yerevan to Ashtarak (approx. 12 km) section will reconstruct 
the existing pavement, improve drainage and shoulders and carry out repairs to 
existing concrete structures. The new road pavement will be a 26 cm thick 
concrete slab on crushed stone base course. One existing over-bridge requires 
demolition and replacement by a new bridge. Repair works are required to eight 
other existing bridges. 

 
55.  Digging may unearth archaeological sites or artifacts.  Therefore, care needs to be 
taken, particularly around the two known archaeological sites near the north road section. Over 
the south section (Yerevan to Ararat) works will be limited to shoulder, drainage and culvert 
improvements; little material will be removed or new material placed, and there are no known 
archaeological sites within 100m of the ROW. 
 
56.  The disposal and replacement of up to 300,000m3 of sub-standard material from the 
existing north road section will require up to 100 truck movements per day over the construction 
period. With the current average daily traffic (ADT) of 11,680 vehicles including 13% trucks and 
other large vehicles, the works-truck traffic will add less than 5% to the existing ADT for large 
vehicles. 
 
57.  Operation of the Improved Road. Minor positive impacts will be created. Air quality will 
improve, due to the smoother travel and better fuel combustion, road accidents will reduce due 
to the improved: safety barriers, road markings, lighting and the control of U-turns. Air quality 
and noise levels may be affected but it is unlikely that the level of change will be significant. 
 
58.  Noise. A number of elements of the construction activities have the potential to 
cause noise impacts. Construction noise levels at nearby receptors will vary throughout 
the construction period depending on the activities carried out, the distance to sensitive 
receptors, as well as atmospheric conditions. These mitigation measures, that should 
be included in EMP, will minimize noise impacts:  



 

(i) siting of construction camps away from residential areas;  
(ii) distancing noisier activities away from receptors where practicable; 
(iii) scheduling of noisy activities towards the middle of the day and avoiding 

night time activities; 
(iv) minimizing the need for heavy vehicles to pass through residential areas 

by specifying routes along public roads, site access points, and haul 
routes; 

(v) installing and maintaining effective exhaust silencing systems on vehicles 
and equipment; etc. 

 
 

59. Air Quality. No quantitative air quality monitoring data was available for this 
assessment. In the last 15 years air quality in the city has improved, largely as a 
result of the closure of soviet era industries which were significant polluters. The 
gradual increase in vehicle numbers will lead to some increases in pollutants but this 
is likely to be offset by the implementation of more stringent emission standards and 
improvements in engine efficiency. 

 
D. Significance of Potential Impacts 
 
60.  Estimating significance involves careful consideration of the nature of each potential 
impact. Significance is defined by three factors: the magnitude including duration of the impact, 
the scope or area that may be affected, and the probability or frequency of occurrence.  Each 
potential impact is considered against each of the three factors and assessed in-depth with 
reference to the environmental baseline and its sensitivity 
 
61.  Short-term negative impacts will be created on water, land and air quality (and noise) 
and health and safety.  These environmental elements are most likely to be impacted along the 
north road section, and rural roads may be damaged by the heavily laden trucks carrying earth, 
gravel and other works materials—depending on the truck routes taken. The contractor will 
therefore be required to re-instate pavements along transport routes at the end of the 
construction period if damage has occurred. 
 
62.  The area is arid, hence, there is very little water that may become affected and no 
improvements are foreseen for the high bridge over the Kasakh River.  Therefore, impacts on 
water quality are expected to be insignificant. In order to prevent any pollution of the river 
occurring in the event of an accident on the bridge catch drains will be included in the design to 
ensure that surface flows are directed away from the river. 
 
63.  The increase in traffic along existing sections of the carriageway when they are used to 
divert traffic around the resurfacing works may lead to increased damage to the pavement. The 
tender and contract documents will require the contractor to maintain the pavement of the 
carriageways for those sections that are being used for diversions at a standard suitable for the 
volume of traffic. 
 
64.  There are no ecologically important or sensitive environmental elements and few human 
use factors that may be seriously affected.  The most important possible impact issue is the 
potential to unearth archaeological sites or artifacts (addressed in the EMP). 
 
65.  Air quality impacts will be confined to localized dust nuisance.  This may be significant 
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but manageable. Similarly noise may be significant, localized and manageable.  Impacts on land 
quality are expected to be very minor because works will be minor on the south road section 
and confined to the existing ROW of the north road section.  Hence, the likely impact on land is 
considered to be insignificant and manageable. 
 
66.  Health and safety impacts may be significant but preventable at all locations. 
 
67.  Actual impacts will be short-term and insignificant.  Nevertheless, all impacts have been 
addressed in the EMP, the implementation of which will prevent or mitigate them. 
 
68.  Short-term positive impacts will be created via local employment and spin-off 
effects and the associated increase in short-term expenditure.  Construction will create 
a number of local jobs to prepare and re-construct earthworks, operate and restore 
borrow pits and quarries and to transport and apply construction materials. In-turn, 
households and small businesses will benefit significantly over the short-term. 
 

V. ENVIRONMENTAL IMPACT PREVENTION and MITIGATION MEASURES 
 
A.  Environmental Impact Prevention and Mitigation  
 
69.  The environmental impacts that may be created by the project were identified above. 
They are well known to competent civil engineers and competent construction companies – as 
are the standard impact prevention and mitigation measures to address them.  Nevertheless, in 
order to ensure understanding of required prevention and mitigation measures, an 
Environmental Management Plan (EMP) and appropriate clauses for inclusion in works 
contracts are summarized below 
 
70.  To further encourage understanding of and compliance with good environmental 
practices, Environmental Management seminars are proposed 
 
B.  Environmental Management Plan (EMP)  
 
71.  The EMP summarized in Figure 10 and discussed below, is designed to address the 
impacts identified in Section 4.0 by guiding engineers and contractors in the prevention and 
mitigation of environmental impacts related to construction activities, to guide monitoring by 
NSRP SNCO, SEI and the International Environmental Specialist (PMC ES), and to guide 
NSRP SNCO in the subsequent operation of the road.  The Summary EMP: 
 

(i)  Links road works activities, their potential impacts and their prevention or 
mitigation. 
(ii)  Provides the basis for the EMP, to be added to by Contractor statements of intent 
to comply and the detailed planning documents to be prepared by the contractor prior to 
commencement of specific, identified activities 
(iii)  Forms the basis for preparing a Monitoring Program for checking on compliance 
with impact prevention and mitigation measures 

 
1.  Contractor to Prepare EMP and Operating Plans for Approval by Engineer  
 
72.  Prior to commencing site preparation and construction activities, the Contractor will 
prepare a Draft EMP and Monitoring Program guided by Chapters 4 and 5 of this report, 



 

particularly the Summary EMP (Figure 10).  The Contractor is advised to simply copy the 
Summary EMP below and prepare the required Operating Plans (referred to in the Summary 
EMP) and add a Performance Commitment Section including places for the signatures of the 
Contractor, Engineer and Works Foremen. 
 
73.  The Draft EMP will be approved by the Engineer and serve to support consultations in 
affected communities (village leaders and villagers) and with responsible authorities at the 
central and provincial (marz) levels.  The EMP will be revised as required on receipt of 
comments from communities and the responsible authorities and then finalized. When finalized 
as the Approved EMP, the Engineer, Contractor and Works Foremen will sign it testifying to 
their agreement to comply with it. 
 
74.  Consultations with affected communities will help to gain local input/understanding, to 
guide revisions when warranted, and to support monitoring. 
 
75.  The Contractor will prepare suitable Operating Plans as required to guide satisfactory 
implementation of key activities that may create significant environmental impacts.  The overall 
requirements of each Operating Plan are highlighted in Figure 10 as performance clauses to be 
incuded in the Main Contract Documents. 
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Figure 10: Environmental Impact Mitigation – Summary Environmental Management Plan (EMP) 
 

Activities  Potential Impacts  Mitigation Measures -- for Implementation by Engineers and Contactors  
1.   Construction:  (i) Dust and emissions (ii) Traffic 

hazards and safety  
Construction and Related Activities The Contractor will prepare an Environmental Management 
Plan (EMP) for approval by the Engineer  

(i) Earthworks  (iii) Work site safety  
- prior to commencing site preparation and construction.  The EMP will be guided by the IEE 
Report, the  

(ii) Culverts  (iv) Social nuisance  principles set out in the Summary EMP and the following:  
(iii) Dispose of 
surplus material  

(v) Erosion of material piles and 
runoff may affect nearby land and 
plants  

(i) Prior to commencing any works, the Contractor will meet with the NSRP SNCO, MNP and Marz 
authorities. (ii) Areas of disturbed land will be restored or rehabilitated as soon as possible. (iii) Works 
stockpiles will be located away from drainage areas and water-courses.  

  (vi) Works can cause local flooding 
(vii) Material beyond ROW affects 
nearby land quality and use (viii) 
Noise and vibration (ix) Works may 
unearth archaeological artifacts  

(iv) Construction and related activities, such as stockpiling, servicing and drainage works will be 
restricted to identified sites. (v) Spoil and materials piles will be graded, stabilized and drained. (vi) 
Construction material/waste will be kept within the ROW and away from water bodies. (vii) Adequate 
temporary drainage will be provided to prevent local flooding. (viii) Runoff from sites will be prevented 
from entering natural water-courses, for example by using sediment traps, silt aprons and/or straw 
bales.  Also see: Drainage, Slope Stability Erosion and Sediment Control – below. (ix) Water 
sprinklers will be used to minimize dust in and around work areas. (x) Work along the north road 
section will be undertaken only during daylight hours. (xi) Workers will use safety equipment (helmets, 
eye-glasses, ear-plugs - as required) and follow safety procedures (xii) Nearby residents, commercial 
and industrial land users and communities will be informed of major activities ahead of their 
implementation and be informed of a clear mechanism for comments and complaints to be 
communicated to the Engineer. Waste Management The Contractor will prepare a Waste 
Management Plan for approval by the Engineer prior to commencing work. The Plan will be 
guided by the following: (i) Solid waste will be separated (it is understood that clean paper, glass and 
poly-propylene plastics are recyclable in Armenia) and stored for regular collection for correct off-site 
disposal in a nearby municipal waste facility. (ii) Solid waste disposal sites will be identified in concert 
with local officials and the MNP prior to any dumping. (iii) Solid waste, waste spoil, waste 
aggregate/materials and waste material removed from the existing road (e.g., used asphalt-concrete 
that cannot be crushed and re-used) will be disposed of only in designated sites/locations. (iv) waste 
oil will be collected and stored in used fuel drums for later safe disposal in a manner and/or at sites 
approved  by the MNP and local authorities. (v) Waste asphalt removed from the existing road (north) 
will be recycled and re-used in the new road construction as much as possible.  All old asphalt that 
cannot be re-used will be handled as toxic waste and disposed of only at a site approved by MNP and 
local authorities.  
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Activities  Potential Impacts  Mitigation Measures -- for Implementation by Engineers and Contactors  
1.   Construction:    Drainage, Slope Stability Erosion and Sediment Control (i) Control devices/actions will be 

designed to provide adequate protection for each area, according to slope, drainage  
(i) Earthworks    pattern, likely rainfall, and the construction site.  
(ii) Culverts    (ii) Measures to control runoff, erosion and sedimentation will include:  
(iii) Dispose of    a. Diversion of natural runoff around construction areas  
surplus    b. Use of temporary bunds to divert runoff to temporary or permanent drainage facilities  
material    (iii)Drains, runoff, erosion and sedimentation protective measures will be maintained regularly to 

ensure adequate capacity. (iv) Temporary diversion drains will be extended beyond the toe line of an 
embankment to avoid embankment erosion (v) Drainage structures and erosion controls will be 
monitored and repaired/modified as soon as possible after rain. Noise and Vibration (i) Vehicles 
and equipment will be fitted with emission controls and silencers to meet national noise control and 
emission standards and be checked every six-months to ensure compliance. (ii) The asphalt plant 
and equipment will be operated only in daylight. (iii)Noise control barriers (e.g., solid walls, earth 
barriers, noise-reflective panels) will be used when necessary to shield houses, schools and 
hospitals Archaeological Finds When an archaeological site is found, work will be stopped 
immediately.  The Engineer will be notified. Then, the following steps will be taken: Isolate the site. 
(i) Call the Archaeology and Ethnography Inst., Armenian National Academy of Sciences and the 
Agency for Protection of Historical and Cultural Monuments to assess the site and determine 
whether and how it should be preserved (ii) Document and photograph the find and area 
immediately around it (iii) When advised and as directed by the Archaeologist, excavate and remove 
the find (iv) After documentation and after being advised that the site is not important, resume 
construction.  

2. Store and  (i) Diesel and waste oil is toxic to  
(i) Diesel will be stored in drums or tanks under cover on an impervious pad of concrete or clay (for 
later removal and  

handle diesel and  all living organisms - in the soil  safe disposal), and the pad will be surrounded by an impervious bund enclosing a catch volume at 
least 50% more  

waste oil  or in surface or ground-water.  than the volume of diesel stored.  Should clay be used to form the bund and a spill occur, the bund 
will be removed  

(including vehicle  Diesel and waste oil kills all  after construction has ceased and disposed of safely (as for impervious pads of clay).  
and equipment  living organisms  (ii) Vehicles and equipment will be maintained in designated areas underlain by an impervious pad 

of concrete or clay  
servicing)    (for later removal and safe disposal)  (iii)Waste oil will be collected and stored (in the same way that 

diesel is stored – see above) in used fuel drums for later safe disposal in approved sites. (iv) Also 
see Waste Management – above.  
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Activities   Potential Impacts  Mitigation Measures -- for Implementation by Engineers and Contactors  

3. Operate and  (i) The expected impacts are very  
The Contractor will prepare a Quarry and Borrow-pit Operations and Site Restoration Plan for 
approval by the  

restore quarries  similar to those shown for  Engineer - prior to commencement of materials extraction. The Plan will be guided by the 
following:  

and borrow pits  Construction, above.   
(i) Potential quarries and borrow pits will be identified in concert with marzpeteran (provincial) and 
Yerevan officials. (ii) Quarries and borrow pits will be made safe, have their slopes stabilized, be 
adequately drained and be restored or rehabilitated as soon as possible after extraction has ceased. 

4. Transport  (i)  Dust and emissions  
The Contractor will prepare a Draft Traffic Management Plan for consideration by the 
Engineer and affected  

materials and  
(ii) Noise and vibration  

communities, traffic authorities and the police before finalization and approval by the 
Engineer -- prior to  

equipment  (iii) Traffic and other safety hazards 
(iv) Social impact in affected 
communities (v) Damage to rural 
roads and other roads  

commencing construction,. The Traffic Management Plan will include: 1. Carefully selected truck 
routes 2. Clear route directions 3. Appropriate warning signs 4. Established speed limits and 
operating times (daylight as much as possible) 5. Provision and maintenance of temporary access 
for public and nearby communities 6. Controls over the movement of vehicles particularly near 
communities and schools 7. Use of dust blankets or other means to cover load 8. Provisions to use 
and using water spray of road surfaces to control dust in and near affected settlements 9. 
Construction traffic giving way to regular traffic (i) Construction traffic routes will be defined in 
cooperation with local communities and the police (ii) Vehicles and equipment will be maintained to 
prevent fuel and oil leaks and to minimize air and noise pollution (iii)Trucks and equipment will be 
washed in specified areas with suitable runoff protection (as above). (iv) Roads used by construction 
vehicles will be swept regularly. (v) Vehicle and equipment movements will be restricted to the 
approved construction zone and the final ROW. (vi) Rural and other roads damaged by construction 
vehicles and other activities will be repaired or restored  

 
(i) Dust and emissions  

The Contractor will prepare an Asphalt Plant Site Development and Operating Plan for 
approval by the Engineer -  

  (ii) Noise  prior to construction of an asphalt plant. The Plan will take the following into account:  

  (iii) Diesel (used in asphalt) is toxic 
to all living organisms – in soil, 
surface or ground-water.  

(i) The asphalt plant will be located at least 200m away from and downwind from any settlement and 
200m away from any water body or stream and adjacent to other contractor facilities such as, works 
camps, storage areas and vehicle and equipment maintenance areas. (ii) Electrostatic precipitators 
will be installed or exhaust gases will be released via a set of water baths  

    (iii)Diesel will be stored under cover on a concrete pad surrounded by an impervious bund enclosing 
a catch volume at least 50% more than the volume of the diesel stored (see above). (iv) Conveyers 
and hoppers will be covered (v) Waste asphalt and bitumen will be disposed of at a site approved by 
marz, city and MNP authorities. (vi) The plant will be operated only in daylight hours when located 
less than 500m from a settlement.  
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5. Operate/  
(i) Work force generates significant  The Contractor will prepare a Facilities Plan (such as, work camps, concrete mixing plants, 

storage areas and  

manage work  
amounts of domestic and other  vehicle and equipment maintenance areas), for approval by the Engineer - prior to 

establishing facilities.  The  
camps and other  solid waste and sewage with  Facilities Plan will take the following into account:  
facilities (incl. 
store/dispose of 
sewage and solid 
waste)  

potential to damage water quality 
and create nuisance (ii) Improper 
waste disposal creates health 
problems and habitat for disease 
vectors (iii) Communities may 
perceive  

(i) Camp locations will be more than 200m from any water body and sited to prevent damage to 
landscape. (ii) Domestic solid waste and hazardous waste disposal. (iii)The need for adequate 
temporary drainage (iv) Sewage will be disposed of in on-site septic tanks, held in sealed tanks for 
proper disposal or disposed into latrines constructed for the purpose and capped when no longer 
needed.  

  potential or suffer from actual social 
impacts from large male workforce. 
(iv) Site runoff affects the physical 
water quality and aquatic life in 
rivers and water bodies, flora, 
nearby land, and other natural 
resources.  

(v) Wastewater will be disposed of in on-site septic tanks, or be treated to meet the standards for 
domestic wastewater discharge and discharged to a pond or natural drainage channel. (vi) Covered 
rubbish bins for solid waste will be placed at suitable locations where solid waste is generated. (vii) 
Solid waste will be separated (clean paper, glass and poly-propylene plastics are understood to be 
recyclable in Armenia) and stored for regular collection for recycling or off-site disposal in a municipal 
waste facility (also see Waste Management – above) (viii) Work camp sites will be restored to the 
satisfaction of local officials after use and before abandonment.  

6. Work Site  (i) Injuries and death of workers,  (i) Safety and safety promotion will be of the highest priority.  
Safety  road users, people in and near 

work-sites, quarries and borrow-
pits, and possible sickness of 
workers and other people because 
of sewage and waste disposal.  

(ii) Temporary traffic direction signs, markings, traffic signals and lighting will be installed and 
maintained, clearly visible solid barriers will be used to channel traffic, and flagmen will be employed 
as needed. (iii)Water sprinklers will be used when needed to control dust (iv) Work areas will be kept 
clean and clear of waste and unused material (v) Waste will be disposed of properly (also see Waste 
Management)  

7. Public  
(i)Lack of information and  The Contractor will prepare a Community Consultation and Communications Plan for approval 

by the Engineer - 
Consultation  understanding by communities and 

affected parties about the planned 
works activities and the schedule 
for their implementation  

prior to commencing site preparation and construction activities.  The Plan will be guided by the 
following: (i) Procedures for communicating with local residents will be developed in advance of 
activities, particularly when noise, vibration or nuisances may be created and/or where local flooding 
may be an existing or potential problem.  

  can lead to frustration and delays in 
the schedule and sometimes can 
contribute to accidents.  

(ii) Community members will be provided with direct access to the SE or representative at a nominated 
location and time (particularly important where some residents may not have telephones). (iii) A 
process will be developed whereby community members and other stakeholders may make 
complaints and be assured of receiving responses within a reasonable period.  A record or Log will be 
maintained of the type and number of complaints received (name, subject, date, response and date of 
response). (iv) Regular meetings will be held with community representatives to discuss the project, its 
impacts, etc. The group should include community leaders and people who are well known in the 
community and who represent different interests, e.g., business people, teachers, priests, older people 
and those with special interests.  (v) Community leaders and local newspapers will be provided with 
notices on project progress and anticipated issues. (vi) Clear signs will be posted on and around 
construction sites to provide information about the project. (vii)Employment opportunities will be 
maximized for local people by employing them as part of the project labour force, and prefabricating or 
manufacturing construction items locally when possible, e.g., drainage pipes, culverts and for sand, 
gravel and stone supply.  



 

 

  Potential Impacts  Mitigation Measures -- for Implementation by Engineers and Contactors  

  (ii) Chemicals and Hazardous materials  The Contractor will prepare a Plan for Handling Chemicals and an Emergency 
Contingency  

  have the potential to poison people, soil,  Response Plan for approval by the Engineer - prior to commencing construction. 
The Plan will be guided  

  surface and ground water and may  by the following:  
  cause death or severe damage to the 

health of people and all living animals and 
plants.  

(i) Procedures will be developed and implemented to ensure safe handling and storage of 
hazardous substances, e.g., diesel, waste oil, paints.  Material safety data sheets, 
emergency response procedures and clean-up materials will be readily available on site.  
Copies of material data sheets will  

    also be held by the Resident and Engineers. (ii) An Emergency Contingency Response 
Plan (ECRP) will be in place to handle spills and ensure that clean-up materials are readily 
available on-site to clean-up spills that may occur.  The ECRP will, at a minimum: 1. Identify 
the positions and persons responsible for emergency response action (e.g., the Engineer, 
RE, Works Foremen) 2. Specify the leader of the Emergency Response Team (ERT) and 
Alternate 3. Include an organizational diagram specifying the positions and responsible 
persons within the ERT, their work and home phone numbers, and the reporting lines 
among them. 4. Ensure that clean-up chemicals and materials to absorb and remove spilt 
substances are available and stored undercover in locked facilities located at works facility 
sites. 5. Ensure that the responsible persons receive training in emergency response. (iii) 
Hazard and risk management training will be provided to each Environmental Management 
Officer (appointed by the Contractor) and all personnel handling chemicals and hazardous 
substances. (iv) Spilled material will be collected and disposed of in a site approved by 
MNP and local authorities.  The spilled area will be cleaned in a timely manner to prevent 
potential contamination of surface and ground water and soil. (v) Only minimal chemicals, 
hazardous substances and fuel will be stored on-site, within an enclosed and covered 
secure area that has an impervious floor and impervious bund around it (with capacity at 
least 150% of the capacity of the largest tank).  The storage area will be located away from 
water-courses and danger areas, e.g., facilities site.  

GA
Highlight



 

76. The requirements for operating plans to be prepared by the Contractor are set out in the 
EMP Summary (Figure 10, above) and listed in Figure 11 as clauses to be included in the Main 
Contract Document.  Operating Plans will be approved by the Engineer prior to undertaking any 
associated action, and be included as Annexes to the EMP.  

 
Figure 11: EMP and Operating Plans - Clauses for Inclusion in Contract Documents  

 
EMP and 
Annexes 
to it  

EMP and Operating Plans (Clauses to be included in 
the Contract Document - highlighted)  

Responsibility 

EMP  The Contractor will, prior to commencing site preparation 
and construction activities, prepare: An Environmental 
Management Plan (EMP) for approval by the Engineer. The 
EMP will be guided by Chapters 4 and 5 of this IEE Report, 
particularly the Summary EMP (Figure 17) and include, as 
Annexes, the Operating Plans listed below (all to be approved 
by the Engineer).  

Contractor + 
Engineer  

ANNEX A  A Waste Management Plan to guide the handling of materials for 
recycling (glass, plastic and clean paper), domestic waste, sewage, and 
hazardous waste.  

Contractor + 
Engineer  

ANNEX B  A Quarry and Borrow-pit Operations and Site Restoration Plan.  Contractor + 
Engineer  

ANNEX C  A Traffic Management Plan  Contractor + 
Engineer  

ANNEX.D  An Asphalt Plant Site Development and Operating Plan  Contractor + 
Engineer  

ANNEX.E  A Facilities Plan (covering: work camps, concrete mixing plants, 
storage areas and vehicle and equipment maintenance areas)  

Contractor + 
Engineer  

ANNEX.F  A Plan for Handling Chemicals and Hazardous Materials and an 
Emergency Contingency Response Plan  

Contractor + 
Engineer  

ANNEX.G  A Community Consultation and Communications Plan  Contractor + 
Engineer  

 
77. The Final EMP and the Operating Plans attached as Annexes “A” through “G” to the EMP 
will, after approval by the Engineer, become the Environmental Management Package and form 
part of the Contract Package with all of the requirements for commitment and performance as 
applied to engineering and financial performance.  
 
78. The full contents of the EMP will be as follows: 
(i) Statement of Commitment and Signature Block;  
(ii) Summary of Potential Impacts;  
(iii) Planned Mitigation Measures;  
(iv) Planned Environmental Monitoring and Schedule for Monitoring;  
(v) Planned Public Consultation Process;  
(vi) Responsibilities for Implementing Mitigation Measures and Monitoring;  
(vii) Responsibilities for Reporting and Review;  
(viii) Environmental staff and activities/inputs of various government agencies;  
(ix) Environmentally Responsible Procurement Plan;  
(x) Operating Plans – Summary; and  
(xi) Annexes: Operating Plans: A through G.  
 



 

C.  Responsibilities for Impact Prevention and Mitigation  
 
79.  The Contractor will:  
 
(i)  Prepare the Draft EMP  
(ii)  Present the Draft EMP to the PMC ES and EM for their review and comment before 

submitting it to the Engineer for approval and before discussing it with central and 
provincial government authorities, village leaders and villagers in affected communities. 

(iii)  After the above discussions, revise the EMP as appropriate 
(iv)  Prepare the Operating Plans specified in the Summary EMP and include these as 

Annexes to the EMP 
(v)  During works ensure that environmental management issues are checked regularly in 

order to ensure compliance with the Contract Specifications and the EMP 
(vi)  Report as specified to the Engineer. 
 
80.  The NSRP SNCO will, before accepting any Contractor bid to undertake the construction 

of any part of the Project road, check to ensure that the Contract Price explicitly 
identifies cost commitment to undertake the environmental protection measures 
specified in the EMP and the Environmental Enhancement Measures specified above 

 
81.  Before completion of construction and releasing sections of road from Contractor to 

Government control, the NSRP SNCO will: 
 
(i)  Ensure that the design and construction standards meet the required standards 

including road markings, signage and safety devices and the posted travel speeds 
accord with international standards 

(ii)  Formulate and apply an Emergency Contingency Plan (ECP) to cope with accident 
events including potential spills of hazardous and other substances within the ROW and 
on adjacent land or streams nearby 

(iii)  To Report to the MOTC and ADB as required 
 
82.  The NSRP SNCO Environmental Manager (EM) will:  
 
(i)  Participate with the PMC ES to review the Draft EMP and recommend improvements as 

appropriate 
(ii)  Ensure that NSRP SNCO becomes informed of any important environmental issues 
(iii)  Check on environmental performance weekly and submit Monthly Environmental 

Reports to the Engineer for incorporation into Works Monthly Reports 
 
83.  The Project Management Consultant (PMC) environmental specialist (PMC ES) will:  
 

(i) Review the Draft EMP prepared by the Contractor and, with the EM, suggest revisions 
before the Contractor submits it to the Engineer and discussions with villagers  

(ii) Assist the Contractor to prepare the Final EMP (part of the Contract Package) 
(iii) Review the Monthly Environmental Reports and prepare a consolidated Environmental 

Management Report every 3-months 
(iv) Visit works and associated sites as required and advise the EM and Engineer on 

environmental management issues as these may arise 
(v) Prepare and deliver an Environmental Awareness Raising and Training Program. 

 



 

D.  Environmental Enhancement Measures  
 

84.  The only environmental enhancement measures will be:  
 
(i)  General landscaping after completion of the road improvements on the 4-lane, M1, north 

road section 
 
E.  Environmental Monitoring Program  
 
85.  From the ADB, Environmental Assessment Guidelines, (2003) and experience with other 
roads projects, key features of a useful monitoring program include: realistic sampling program 
(temporal and spatial), sampling methods relevant to source, ability to collect quality data, 
comparability of data over time, cost-effectiveness, ease of interpretation reporting simplicity (for 
internal management and external checking), allowance for, and response to, third parties, and 
suitability for public presentation and understanding 
 
86.  The NSRP SNCO wishes to monitor performance of its contractors during construction 
of the proposed road works in order to ensure an adequate level of compliance with 
environmental impact mitigation measures and employs its own staff to undertake the 
necessary tasks.  An outside, Project Management Consultant (PMC) environmental specialist 
(PMC ES) will be appointed to work alongside the NSRP SNCO Environmental Manager (EM) 
and appointed community members from affected communities. 
87.  Monitoring requirements and responsibilities are summarized in Figure 12.  
 
F.  Cost of Impact Prevention, Mitigation, Monitoring and Enhancement  
 
88.  The cost of environmental impact prevention, mitigation and monitoring for the two, 4-
lane road sections: the M-1 north section – Yerevan to Ashtarak and the M-2 south section – 
Yerevan to Ararat, will be minimal. The costs relate only to the actions required of the engineers 
and contractors in the normal execution of the Project and the incremental cost of environmental 
monitoring by the EM and the PMC ES 
 
89.  The impact prevention and mitigation measures recommended here are normal, 
standard, internationally recognized impact prevention and mitigation measures and form part of 
the Works Contract Price – the engineering and construction cost package 
 
90. Environmental monitoring to ensure compliance will be conducted by the EM within the 
NSRP SNCO, the State Environmental Inspectorate (SEI) and be checked on periodically by an 
International Environmental Specialist (PMC ES).  Thus the cost will included the normal salary 
of the EM and PMC ES. PMC environmental specialist salary will be included in the PMC 
budget. 
 
 
 
 
 
 
 
 



 

Figure 12: Monitoring Requirements - Site Preparation and Construction  
 

Parameters to be Monitored Refer to EMP Locations for Monitoring 
and Data Sources 

Frequency of 
Monitoring 

Responsibility for 
Monitoring 

Work Sites: Dust and use of water spray 
Slope protection and drainage Runoff control 
Drainage maintenance Substances/materials 

in water courses 

Work sites: Visual inspection 
----- Weekly Quarterly EM, PMC ES 

Work site safety: Signage Barriers Site 
cleanliness Use of safety equipment 

Work sites: Visual inspection 
---- Weekly Quarterly EM, PMC ES 

Traffic and Road safety: Signage, Barriers, 
Routes Material on the road Condition of 

rural roads Vehicle & equipment emissions 
control Incidents and complaints 

Work sites: Visual inspection 
-Traffic routes --Vehicle 

Maintenance logs 
Complaints Log 

Weekly Quarterly ----
Quarterly Monthly EM, PMC ES 

Work camps: Solid waste management 
Sewage management Social issues Site 

restoration 

Works camps: Visual 
inspection --Complaints Log 

- 

Weekly Quarterly --
Monthly Monthly EM, PMC ES 

Facilities areas: Storage of diesel and waste 
oil Material/substance sheets Site restoration 

Facilities areas: Visual 
inspection --- 

Weekly Quarterly -
Monthly Monthly EM, PMC ES 

Quarries and borrow pits: Slope 
management Runoff management Use of 

safety equipment Site restoration 

Quarries and borrow pits: 
Visual inspection ---- 

Weekly Quarterly ---
Monthly EM, PMC ES 

Asphalt plants: Diesel storage and use 
management Dust emission control 

Asphalt plants: Visual 
inspection -- Weekly Quarterly -- EM, PMC ES 

Waste management and disposal: Solid 
waste storage and transport Solid waste 

disposal sites Asphalt recycling, re-use and 
disposal Sewage management and disposal 

Waste oil disposal 

Work sites, Works camps, 
disposal sites: Visual 

inspection ----- 
Weekly Quarterly ---- EM, PMC ES 

Coordination with MNP and Local authorities Engineer Log Checking with 
MNP Monthly EM 

Complaints Complaints Log Monthly EM 
Consultation and Information sharing with 

communities 
Engineer Log Minutes of 

meetings Quarterly EM 

 



 

5.7 Environmental Management Seminars  
 
91.  It is important to ensure that NSRP SNCO officers, Area Engineers, Resident Engineers, 
Contractors, Contract Supervisors and Foremen, understand the basics of sound environmental 
management and the measures required to prevent and/or reduce environmental impacts.  To 
facilitate such understanding, a set of five seminars will be designed for delivery to concerned 
parties 
 
92.  The purpose of the seminars is to ensure that all managers and supervisors involved in 
the final design and construction of the road have basic and similar understanding of 
environmental issues and their management, and how to prevent or reduce the impacts likely to 
be created by the project particularly during the construction phase 
 
93.  The seminars will be based on the contents of this report, particularly the EMP and 
Monitoring Program and follow closely the requirements set out in the ADB, Environmental 
Assessment Guidelines, 2003 
 
94.  Delivery of five Environmental Management seminars, their locations and participants 
will be decided by the PMC ES and EM, however, the timing of seminar delivery will be as set 
out below. Five Environmental Management seminars will be delivered as follows, during the: 
 

(i) 1 -- Detailed Project Design Phase 
(ii) 2 -- Preparation for construction  
(iii) 3 -- First month of Project activities  
(iv) 4 – Months 3-4 of construction activities  
(v) 5 – Month 6-7 of construction activities. 



 

VI. PUBLIC CONSULTATION and INFORMATION DISCLOSURE  
 
A. Consultation Process  
 
95.  The IEE Report will be made available publically in Armenia by the RA MOTC and MNP 
and provided to affected communities.   
 
96.  The Summary IEE report (SIEE) will be placed on the ADB Website in August 2009.  It 
forms Appendix 1 to this IEE Report. 
 
97.  Meetings were held with representatives of a number of stakeholder groups and will be 
ongoing with the same and different stakeholder groups during the preparation of other (future) 
projects planned to be funded under the MFF 
 
98.  Comments obtained to date relate to the MFF Program as a whole rather than to this 
specific 1

st
 Tranche Project. Most concern was expressed with regard to possible future 

tranches in the south of Armenia rich in biodiversity.  Little concern was expressed with regard 
to any intended road works in the central part of the country, particularly along existing road 
alignments.  The most frequently expressed concern was that the EMP should be followed and 
enforced 
 
99.  Meetings, guided by a discussion guide were held during June and July 2009.with 
representatives of the stakeholder groups listed in Figure 13. 
 
B. Community Involvement to date:  
 
100.  Village leaders completed the Environmental Questionnaire that was included with the 
social and demographic questionnaire when provided to communities by the Resettlement 
Survey Team in July 2009.  Results from this survey were not available at the time of preparing 
this IEE report (prepared late July 2009 so that the Summary IEE could be placed on the ADB 
Website in August).  
 
101.  Face-to-face interviews were held by the Environmental Impact Assessment Team with 
94 villagers from 3 different communities: Agarak, Udjan and Kosh (located in Aragatsotn Marz 
but not along the M-1, 4-lane north road section of this IEE report).  As stated above, 
discussions to date have related to the MFF Program as a whole, nevertheless, the three 
selected villages are located within 15km of the 4-lane section of the M-1 chosen for 
improvement and there are no villages located along the Project road sections. 
 
102.  The Environmental Questionnaire used in the survey is attached as ANNEX 1 to this 
Chapter. Interviews were conducted in the Armenian language.  The essential features of the 
proposed road improvement program were described to respondents, the expected benefits and 
negative impacts outlined and questions asked via closed questions related to the existing road 
and respondent perceptions of likely environmental impacts. 
 
 
 
 

 



 

Figure 13: Environmental Stakeholder Groups Met to Date  
 

Stakeholders   Stakeholder Groups 

Government 
 

 
 

Ministry of Transport and Communication Ministry of Nature Protection ‐ 
Bioresources Management Agency ‐Nature Protection Expertise (NPE) 
‐State Environmental Inspectorate (SEI)  Ministry of Culture ‐Agency for 
Protection of Historical and Cultural Monuments 

Regional 
administrations 
(marzpetaran) 

 
Aragatsotn Shirak 

International 
organizations 

 

  

ADB WWF  World Bank USAID UNDP and GEF US Millennium 
Challenge Account – Armenia 

Village leaders and 
villagers  

  

Community leaders: Leaders in 14 selected communities completed the 
Environmental Questionnaire Villagers: 94 villagers in 3 different 
communities were interviewed and the Environmental Questionnaire filled 
out by the interviewer 

 
  

NGO  NGO Interest & Reason Selected 

National NGOs 
 

 

  

Inst. Ethnography and 
Archaeology Armenian 
Ecological Assoc.  
Environmental Survival 
Aarhuus Centre of Gyumri 

 Archaeological Research and 
Documentation  Ecological issues, 
assessment of projects, E education 
and research  Biodiversity, 
particularly of fish species 
 Facilitation of public participation in 

environmental issues 

 
103.  Results from the face-to-face survey are shown by number and percentage of 
responses in Figure 14. 
 
 
 
 
 
 
 
 
 
 
 
 



 

Figure 14: Results of Survey of Villagers (94 respondents) Number and Percentage of 
Responses  

 
  Responses: >  No. %    No.  %  

1  Do you use the existing road?  Yes  89  95  No  5  5  

It is too narrow  Yes  66  81  No  15  19  
It is dangerous  Yes  76  86  No  12  14  

It is very poor quality  Yes  31  48  No  33  52  

2  Please comment on problems 
with the existing road:  

No Problems  Yes  77  95  No  4  5  

3  Do you think that the road needs to be repaired & improved?  Yes  83  99  No  1  1  

4  Do you think that a 4-lane road is needed?  Yes  75  87  No  11  13  

5  Consider the environment near the existing road and the works 
to expand it.  Do you think that impacts may be serious?  

Yes  35  40  No  53  60  

6  What you think about each of the following impacts from road construction?  Please circle one number of the 
scale below.  1 indicates little concern, 5 most concern.  

    1  2  3  4  5  

  Results: >  No. %  No. %  No. %  No. %  No.  %  

6.1  Noise  49  56  13  15  18  21  5  6  3  2  

6.2  Water Pollution  70  79  10  11  5  6  3  3  1  1  

6.3  Air Pollution  35  38  18  19  23  25  9  10  8  9  

6.4  Construction Traffic  21  23  12  13  24  27  20  22  13  14  

6.5  Workers or Work-Force  14  15  7  8  24  26  24  26  24  26  

6.6  Disturbance of Land  40  43  6  6  17  18  17  18  21  22  

6.7  Other Impact – Please describe:  This question was poorly and hardly answered.  Respondents provided 
comments under question 7.  

7  Please make any comments to 
guide the works activities:  

 

 
Note:  The 94 respondents did not answer all questions. The average response factor for the 8 yes/no questions 

was approximately 94%; for the 7 perception questions it was approximately 97%.  The percentages shown 
in the table above refer to the percentages of the actual responses rather than the total number of 
respondents in the survey.  All numbers are rounded to the nearest whole number 

 
 
104.  Figure 15 shows that 95% of respondents used the existing 2-lane road, 81% 
considered it to be narrow, and 86% considered it to be dangerous but, on the other hand, 52% 
of respondents considered that the road was adequate 
 
105.  When asked to rate the level of concern about some of the standard impacts from road 
construction, the respondents indicated that the greatest concerns were with potential issues 
related to the work force (52% - i.e., 4 or 5 on the semantic differential scale), and disturbance 
of land (40%).  Another serious concern related to potential impacts from construction traffic 
(36%).  
 
106.  At the other end of the scale, of very little concern were the potential impacts from water 
pollution (90% expressed little concern) and noise (71%), followed by potential air pollution, 
57% of respondents expressing little concern 
 
 



 

ANNEX 1 to Chapter 6 Environmental Questionnaire: Perceptions of 
Likely Impacts and Related Issues  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

VII. SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS  
 
A. Summary  
 
107.  A priority of the Asian Development Bank (ADB) funded multi-tranche funding facility 
(MFF) Program is to rehabilitate, reconstruct and expand international transport corridors 
including the Project road sections which form part of the Armenia north-south road corridor. 
The two road sections to be improved under the 1

st
 Tranche Project of the MFF are the 4-lane 

divided roads of the M-1, north from Yerevan to Ashtarak, and of the M-2, south from Yerevan 
to Ararat. The Government of Armenia (RA) has appointed the “North-South road Corridor 
Investment Program PMU” SNCO (NSRP SNCO) of the Ministry of Transport and 
Communications (MOTC) to co-ordinate the work. 
 
108.  The RA Ministry of Nature Protection (MNP) administers Environmental Impact 
Assessment (EIA), via the Nature Protection Expertise (NPE) organization, and compliance with 
environmental laws and regulations, via the State Environmental Inspectorate (SEI).  
 
109. Both the ADB and the RA require the likely environmental impacts that may be caused 
by a project be identified during the project planning and pre-feasibility stages and prevented or 
mitigated as much as possible during construction and operations.  The Project is classified by 
the ADB (for environmental management purposes) as a Category B project. This means that 
impacts are not expected to be significant but nevertheless need to be identified and reported in 
an IEE report. The RA does not differentiate between IEE and EIA 
 
110.  The ADB and MOTC will review the IEE Report before passing it to the MNP. The 
Report will then be made public by the MNP and MOTC before the NPE clears the Project for 
implementation by the MOTC. The ADB will post the Summary IEE Report on its website 
 
111.  The two road sections to be improved under the Project are existing 4-lane divided roads 
112.  Road works are to be fully confined to the existing rights-of way (ROW) and be 
constructed in sections, one side of the 4-lane carriageway at a time, in order to enable 
continued use of the existing road during construction 
 
113.  There will be no changes to vertical or horizontal alignments.  There will be no removal 
of top-soil, no new cut or fill sections and no bridge construction 
 
114.  Both road sections are located in arid areas. The landscape over the M-1 north road 
section is gently rolling uplands; the landscape over the M-2 south road section is flat 
115.  The native flora and fauna of semi-desert varieties has been largely replaced along the 
road corridor by domestic plants and animals.  There are no original trees along either road 
section, and few trees of any substance.  There are no unique areas, no protected areas and no 
forests or ecological reserves but, along the M-1 north road section there are two known 
archeological sites and there may be undiscovered archaeological remains or artifacts below 
ground. There are no known similar sites within 100m of the ROW on the south road section 
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B.  Environmental Screening - Potential Impacts and their Significance  
 
116.  Improvement of the road sections will impact the baseline environment only via minor, 
short-term impacts. Operation of the Completed Road will create minor positive impacts via air 
quality improvements (due to the smoother travel and better fuel combustion) and reduced road 
accidents (due to the improved safety barriers, road markings, lighting and the control of U-
turns). 
117.  The area is arid, hence, there is very little water that may become affected and no 
improvements are foreseen for the high bridge over the Yeraskh River.  Therefore, impacts on 
water quality are expected to be insignificant.  There are no ecologically important or sensitive 
environmental elements and few human use factors that may be significantly affected.  The 
most important possible impact issue is the potential to unearth archaeological sites or artifacts 
118.  All negative impacts will be localized, short-term, insignificant and preventable or 
mitigable including: air quality impacts from dust nuisance, noise nuisance and impacts on land, 
which will be confined to the existing ROW, quarry and borrow-pit sites 
119.  Health and safety impacts may be significant but preventable at all locations.  
120.  Potential negative impacts have been addressed in the EMP, the implementation of 
which will prevent or mitigate them 
121.  Positive impacts will be created via short-term jobs, local employment and the 
associated increase in short-term expenditure. Households and businesses will benefit 
significantly over the short-term. 
 
C.  Recommendations  
 
122.  With reference to the IEE Report Chapters 5 and 6, it is recommended that:  

 
(i)  The clauses set out in the Summary EMP and the IEE Report be included in the 

Contract Documents  
(ii)  The Contractor prepare an EMP and the operating plans specified in the IEE Report  
(iii)  The NSRP SNCO and SEI ensure that the impact prevention and mitigation measures 

specified in the IEE, EMP and operating plans be implemented 
(iv)  Environmental Management Seminars be developed and delivered by the International 

Environmental Specialist  
(v)  Environmental monitoring be carried out as specified in the EMP and Monitoring 

Program  
(vi)  NSRP SNCO ensure that the completed road meets the requirements under the 

European Agreement on Main International Traffic Arteries to which the RA is a 
signatory 
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APPENDIX 1: SUMMARY INITIAL ENVIRONMENTAL EXAMINATION (SIEE) 

 
1.  Multi-Tranche Funding Facility (MFF). Under the Armenia Transport Strategy 2020, 
the Government of Armenia (RA) formulated the North-South Road Corridor Program in line 
with the ADB, Armenia…Country Strategy, to support regional cooperation and revitalize road 
and railway infrastructure.  A priority is to rehabilitate, reconstruct and expand the Bavra-
Yerevan-Agarak north-south road corridor. A multi-tranche funding facility (MFF) funded by the 
Asian Development Bank (ADB) has been set up to assist Armenia.  The RA has appointed the 
“North-South road Corridor Investment Program PMU” SNCO (NSRP SNCO) of the Ministry of 
Transport and Communications (MOTC) to co-ordinate the work 

2.  The MFF objective is to improve existing 4-lane divided roads, widen existing 2-lane 
roads (often in poor condition) to 4-lane divided roads along existing alignments wherever 
possible, or to construct alternate 2-lane roads where a single 4-lane road would not be 
feasible.  

3. Project Summary. The Project is to improve two sections of road under the 1
st
 Tranche 

of the MFF, namely the 4-lane road section of the M-1 Highway from Yerevan north to Ashtarak 
and of the M-2 highway from Yerevan south to Ararat 

4.  Environmental Assessment Requirement. Among other environmental laws, the RA 
Ministry of Nature Protection (MNP) administers: a) the environmental impact assessment (EIA) 
process via the Nature Protection Expertise (NPE) organization, and b) compliance with 
environmental laws and regulations via the State Environmental Inspectorate (SEI) 

5.  Both the ADB and the RA require the environmental impacts that may be caused by a 
project to be identified during the project planning and pre-feasibility stages and prevented or 
mitigated as much as possible during construction and operations.  The Project is classified by 
the Bank (for environmental management purposes) as a Category B project.  This means that 
impacts are not expected to be significant but nevertheless need to be identified and reported in 
an IEE report.  

7.  The ADB and MOTC will review the IEE Report before passing it to the MNP.  The 
Report will then be made public by the MNP and MOTC before the NPE clears the Project for 
implementation by the MOTC. The ADB will post the Summary IEE Report on its website 

8. Project Description. The road sections to be improved under this 1
st 

Tranche Project 
are two sections of the North-South Road Corridor included for rehabilitation or expansion under 
the MFF. The two road sections to be improved stretch short distances north and south of 
Yerevan 

9.  The 18.4km M-1, 4-lane road section north of Yerevan was originally built over the 
period 1975 to 2004.  Its condition is deteriorated and its standard varies so that the road-bed 
needs improvement to meet the design and construction standards normally associated with 
international transit routes.  The 38.0km M-2, 4-lane road section south of Yerevan was built 
more recently and is in relatively good condition.  Neither road section is adequately drained, 
the shoulders in many parts are very narrow and not properly paved, there are many randomly 
located U-turns, signage, road markings and lighting are absent or inadequate, there are 
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insufficient crash barriers and median separation barriers and road structures need to be 
investigated to determine their structural integrity 

10.  A key objective of the Project is to ensure compliance with the road safety and signage 
requirements under the European Agreement on Main International Traffic Arteries (AGR) to 
which the RA is a signatory. 

11.  Road works are planned to be fully confined to the existing ROW and be constructed in 
sections, one side of the 4-lane carriageway at a time, in order to enable continued use of the 
existing road during construction.  Transport of materials will be confined to the existing 4-lane 
road, to the one-side being worked on. The road works on both road sections will include the 
following:  

• reconstruction of median to provide continuous safety barriers and widened carriageway;  

• leveling of existing asphalt and overlay with new cement concrete pavement; 

• construction of additional ramps at three interchanges and rehabilitation of other ramps; 

• installation of road lighting at interchanges; 

• upgrading of road signs and markings to international standards. 

• reconstruction the existing pavement,  

• improvement drainage and shoulders, and 

• carrying out repairs to existing concrete structures.  

12.  Construction is planned to begin at the end of 2011 and be finished by 2013. 

13.  Physical Resources. Both road sections are located in arid areas (annual precipitation 
less than 400mm) but the environmental settings are different. The landscape north of Yerevan 
along the M-1 Project road corridor is gently rolling uplands 1,060m to 1,270m in elevation.  The 
Kasakh River dissects the landscape in a deep gorge north of Yerevan.  There are no other 
surface streams along the north road section.  The landscape south of Yerevan along the M-2 
Project road corridor is flat and about 1,100m in elevation.  There are no surface streams but 
the Ararat Valley is a noted artesian basin fed by snow melt and a sub-surface network of 
aquifers through the fractured lava. The land is irrigated wherever possible 

14.  Ecological Resources. The native flora and fauna of semi-desert and steppe varieties 
has been largely replaced along the road corridor by domestic plants and animals.  There are 
no unique areas, no protected areas and no forests or ecological reserves within several 
kilometers of the ROW 

15.  Human Use of Resources. The existing 4-lane roads form an important feature of the 
existing environmental baselines along both road corridors and present a significant barrier to 
people trying to cross the road. There are no industrial buildings, facilities, commercial 



 

operations or residences located within either ROW.  No land purchase or resettlement will be 
necessary 

16. Agriculture along the north road section is limited to small orchards and a few hay fields 
towards Ashtarak. In complete contrast, agriculture predominates along both sides of the 
alignment in the south. The flat, irrigated land is intensely cropped with vineyards, wheat, 
orchards and market-gardens wherever irrigation is possible 

17.  Archeological resources. Close to the ROW on the north road section there are two 
known archeological sites protected by the RA Department of Historical Monuments (Ministry of 
Culture).  One site stretches 500m along the edge of the ROW between it the Kasakh River 
near the bridge over the River and down the valley side to the River itself 

18.  The second site is located astride the interchange at Agarak.  There may also be 
undiscovered archaeological remains or artifacts below ground.  There are no known sites 
within 100m of the ROW to the south 

19.  Social conditions are as to be expected where the annual average per capita monetary 
income is about US $2,000 (lower in rural areas) but people manage to live above that level in 
terms of PPP, standard of living, lifestyles and social-support services.  Many people in the 
Project corridors work in Yerevan and/or agriculture, particularly in the south corridor 

20.  Environmental Screening - Potential Impacts. Improvement of both road sections will 
impact the baseline environment only via minor, short-term incremental impacts. Earthworks, 
construction activities and quarry and borrow-pit operations may create a number of short-term 
impacts on air and land quality, health and safety, may cause local flooding (by diverting runoff) 
and unearth archaeological sites or artifacts.  Other activities most likely to cause negative 
impacts are asphalt plant operations, transport of materials, storage and handling of diesel, 
traffic in and near work sites, and work camp site preparation and operations. 

21.  Under the Project, there will be no changes to vertical or horizontal alignments.  There 
will be no removal of top-soil, no new cut or fill sections and no bridge construction.  Most 
construction works will be confined to the north section, the 18.4km 4-lane road section from 
Yerevan to Ashtarak, where the road-bed itself will be improved by removing the old asphalt, 
digging out and removing sub-standard road-bed materials and replacing both with new 
material.  Digging may unearth archaeological sites or artifacts.  Over the south section 
(Yerevan to Ararat) works will be limited to shoulder, drainage and culvert improvements. 

22.  The disposal and replacement of up to 300,000m
3

 of sub-standard material from the 
existing north road section will require up to 100 truck movements per day over the construction 
period. With the current ADT of 11,680 vehicles including 13% trucks and other large vehicles, 
the works-truck traffic will add less than 5% to the existing ADT for large vehicles. 

23.  Operation/Use of the Completed Road will create minor positive impacts.  Air quality 
will improve, due to the smoother travel and better fuel combustion, road accidents will reduce 
due to the improved: safety barriers, road markings, lighting and the control of U-turns  

24.  Significance of Potential Impacts: Water, land and air quality (and noise) and health 
and safety are most likely to be impacted along the north road section, and rural roads may be 



 

damaged depending on the selected truck routes.  Each potential impact has been assessed in-
depth with reference to the environmental baseline and its sensitivity 

25.  The area is arid, hence, there is very little water that may become affected and no 
improvements are foreseen for the high bridge over the Yeraskh River. Therefore, impacts on 
water quality are expected to be insignificant. There are no ecologically important or sensitive 
environmental elements and few human use factors that may be affected.  The most important 
possible impact issue is the potential to unearth archaeological sites or artifacts -- addressed in 
the EMP 

26. Air quality impacts will be confined to localized dust nuisance.  This may be significant 
but manageable. Similarly noise may be significant, localized and manageable.  Impacts on land 
quality are expected to be very minor because works will be minor on the south road section 
and confined to the existing ROW of the north road section.  Hence, the likely impact on land is 
considered to be insignificant and manageable. 

27.  Health and safety impacts may be significant but preventable at all locations. 

28.  While actual impacts will be short-term and expected to be insignificant, all have been 
addressed in the EMP, the implementation of which will prevent or mitigate them 

29.  Short-term positive impacts will be created via short-term jobs, local employment and 
spin-off effects associated with the increase in short-term expenditure.  In-turn, households and 
small businesses will benefit significantly over the short-term 

30.  Environmental Impact Prevention and Mitigation. The identified environmental 
impacts are well known to competent civil engineers and competent construction companies – 
as are the impact prevention and mitigation measures to address them.  Nevertheless, in order 
to ensure understanding of required prevention and mitigation measures, an EMP and 
appropriate clauses for inclusion in works contracts have been prepared and seminars on 
environmental management will be held for engineers, the Contractor, works supervisors and 
works foremen. 

31.  The EMP is designed to guide engineers and contractors to prevent or mitigate 
environmental impacts, to guide monitoring by NSRP SNCO, the SEI, and the International 
Environmental Specialist (PMC ES).  Prior to commencing site preparation and construction 
activities, the Contractor will prepare a Draft EMP and Monitoring Program guided by the IEE 
Report, particularly the Summary EMP set out below.  The Draft EMP will be approved by the 
Engineer and support consultations with responsible authorities at central, regional and local 
levels.  The EMP will be revised as required on receipt of comments from stakeholders and the 
responsible authorities and then finalized.  The Contractor will also prepare operating plans to 
be attached to the EMP. When finalized as the Approved EMP, the Engineer, Contractor and 
Works Foremen will sign it testifying to their agreement to comply with it.  The EMP and 
operating plans will become part of the Main Contract Package 

32.  Environmental Monitoring Program. Monitoring requirements and the responsibilities 
for monitoring are summarized below.  The cost of environmental impact prevention, mitigation 
and monitoring for the two road sections will be minimal as they relate only to the actions 
required by the engineers and contractors in the normal execution of the Project and the 
incremental cost of environmental monitoring by the EM and the PMC ES. 



 

33.  The impact prevention and mitigation measures in the EMP are normal, standard, and 
widely recognized and will form part of the engineering and construction cost package. 
Environmental monitoring to ensure compliance will be conducted by the EM within the NSRP 
SNCO, the State Environmental Inspectorate (SEI) and be checked on periodically by the PMC 
ES.  Thus the cost will be included the normal salary of the EM, the normal budget of the SEI, 
and PMC ES (PMC environmental specialist salary will be included in the PMC budget). The 
costs of providing pedestrian over-passes and limited landscaping of the north road section are 
covered in the Works Contract Price 

34.  Public Consultation and Information Disclosure. This Summary IEE report placed on 
the ADB Website will be made available publically in Armenia by the RA MOTC and MNP, and 
provided to affected communities 

35. Meetings with representatives of stakeholder groups obtained comments on the MFF 
program as a whole rather than this specific 1st Tranche project.  Most concern was expressed 
with regard to possible future tranches in the south of Armenia rich in biodiversity.  Little concern 
was expressed with regard to any intended road works in the central part of the country, 
particularly along existing road alignments. The most frequently expressed concern was that the 
EMP should be followed and enforced 

36.  Environmental Screening - Potential Impacts and their Significance. Improvement 
of the road sections will impact the baseline environment only via minor, short-term negative 
impacts. Road operations will create minor positive impacts via air quality improvements and 
reduced road accidents 

37.  The area is arid, hence, there is very little water that may become affected, thus impacts 
on water quality are expected to be minimal and not significant.  There are no ecologically 
important or sensitive environmental elements and few human use factors that may be 
significantly affected. The most important possible impact issue is the potential to unearth 
archaeological sites or artifacts 

38. All negative impacts will be localized, short-term, insignificant and preventable or mitigable 
including: air quality impacts from dust nuisance, noise nuisance and impacts on land -- 
confined to the existing ROW, quarry and borrow-pit sites.  All potential negative impacts have 
been addressed in the EMP 

39.  Positive impacts will be created via short-term jobs and the associated increase in short-
term expenditure and benefits to households and businesses 

40.  Recommendations. With reference to the IEE Report Chapters 5 and 6, it is 
recommended that: 

(i)  The clauses set out in the Summary EMP and the IEE Report will be included in the 
Contract Documents  

(ii)  The Contractor prepare an EMP and the operating plans specified in the IEE Report 

(iii)  The NSRP SNCO and SEI ensure that the impact prevention and mitigation measures 
specified in the IEE, EMP and operating plans be implemented 



 

(iv)  Environmental Management Seminars be developed and delivered by the Project 
Management Consultant (PMC) environmental specialist (PMC ES).  

(v)  Environmental monitoring be carried out as specified in the EMP and Monitoring 
Program  

(vi)  NSRP SNCO ensure that the completed road meets the requirements under the 
European Agreement on Main International Traffic Arteries to which the RA is a signatory.  

 
 
 

 



 

Environmental Impact Mitigation – Summary Environmental Management Plan 
 

Activities  Potential Impacts  Mitigation Measures -- for Implementation by Engineers and Contactors  
1.   Construction:  (i) Dust and emissions (ii) Traffic 

hazards and safety  
Construction and Related Activities The Contractor will prepare an Environmental 
Management Plan (EMP) for approval by the Senior  

(i) Earthworks  (iii)Work site safety  
Engineer -- prior to commencing site preparation and construction.  The EMP will be 
guided by the  

(ii) Culverts (iii) 
Dispose of surplus 
material  

(iv) Social nuisance (v) Erosion of 
material piles and runoff may affect 
nearby land and plants (vi) Works 
can cause local flooding  

IEE Report, the principles set out in the Summary EMP and the following: (i) Prior to 
commencing any works, the Contractor will meet with the ARD, MNP and Marz authorities. (ii) 
Areas of disturbed land will be restored or rehabilitated as soon as possible. (iii) Works 
stockpiles will be located away from drainage areas and water-courses. (iv) Construction and 
related activities, such as stockpiling, servicing and drainage works will be restricted to  

  (vii) Material beyond ROW affects 
nearby land quality and use (viii) 
Noise and vibration  

identified sites. (v) Spoil and materials piles will be graded, stabilized and drained. (vi) 
Construction material/waste will be kept within the ROW and away from water bodies. 
(vii)Adequate temporary drainage will be provided to prevent local flooding.  

  (ix) Works may unearth 
archaeological artifacts  

(viii) Runoff from sites will be prevented from entering natural water-courses, for example by 
using sediment traps, silt aprons and/or straw bales.  Also see: Drainage, Slope Stability 
Erosion and Sediment Control – below. (ix) Water sprinklers will be used to minimize dust in 
and around work areas. (x) Work along the north road section will be undertaken only during 
daylight hours. (xi) Workers will use safety equipment (helmets, eye-glasses, ear-plugs - as 
required) and follow safety procedures (xii)Nearby residents, commercial and industrial land 
users and communities will be informed of major activities ahead of their implementation and 
be informed of a clear mechanism for comments and complaints to be communicated to the 
Engineer. Waste Management The Contractor will prepare a Waste Management Plan for 
approval by the Engineer prior to commencing work. The Plan will be guided by the 
following: (i) Solid waste will be separated (it is understood that clean paper, glass and poly-
propylene plastics are recyclable in Armenia) and stored for regular collection for correct off-
site disposal in a nearby municipal waste facility. (ii) Solid waste disposal sites will be 
identified in concert with local officials and the MNP prior to any dumping. (iii) Solid waste, 
waste spoil, waste aggregate/materials and waste material removed from the existing road 
(e.g., used asphalt-concrete that cannot be crushed and re-used) will be disposed of only in 
designated sites/locations. (iv) waste oil will be collected and stored in used fuel drums for 
later safe disposal in a manner and/or at sites approved  by the MNP and local authorities. (v) 
Waste asphalt removed from the existing road (north) will be recycled and re-used in the new 
road construction as much as possible.  All old asphalt that cannot be re-used will be handled 
as toxic waste and disposed of only at a site approved by MNP and local authorities.  

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Activities  Potential Impacts Mitigation Measures -- for Implementation by Engineers and Contactors  
1.   Construction:  

Drainage, Slope Stability Erosion and Sediment Control (i) Control devices/actions 
will be designed to provide adequate protection for each area, according to slope,  

(i) Earthworks  drainage pattern, likely rainfall, and the construction site.  
(ii) Culverts  (ii) Measures to control runoff, erosion and sedimentation will include:  
(iii) Dispose of  (a) Diversion of natural runoff around construction areas  
surplus  (b) Use of temporary bunds to divert runoff to temporary or permanent drainage facilities  
material  (iii) Drains, runoff, erosion and sedimentation protective measures will be maintained 

regularly to ensure adequate capacity. (iv) Temporary diversion drains will be extended 
beyond the toe line of an embankment to avoid embankment erosion (v) Drainage 
structures and erosion controls will be monitored and repaired/modified as soon as 
possible after rain. Noise and Vibration (i) Vehicles and equipment will be fitted with 
emission controls and silencers to meet national noise control and emission standards 
and be checked every six-months to ensure compliance. (ii) The asphalt plant and 
equipment will be operated only in daylight. (iii)Noise control barriers (e.g., solid walls, 
earth barriers, noise-reflective panels) will be used when necessary to shield houses, 
schools and hospitals Archaeological Finds When an archaeological site is found, work 
will be stopped immediately.  The Engineer will be notified.  Then, the following steps will 
be taken: Isolate the site. (i) Call the Archaeology and Ethnography Inst., Armenian 
National Academy of Sciences and the Agency for Protection of Historical and Cultural 
Monuments to assess the site and determine whether and how it should be preserved 
(ii)Document and photograph the find and area immediately around it (iii) When advised 
and as directed by the Archaeologist, excavate and remove the find (iv) After 
documentation and after being advised that the site is not important, resume 
construction.  

2. Storage and  (i)Diesel and waste oil is toxic to all 
(i) Diesel will be stored in drums or tanks under cover on an impervious pad of concrete 
or clay (for later removal and  

handle diesel and  living organisms - in the soil or in safe disposal), and the pad will be surrounded by an impervious bund enclosing a catch 
volume at least 50% more  

waste oil (including  surface or ground-water.  Diesel than the volume of diesel stored.  Should clay be used to form the bund and a spill occur, 
the bund will be  

vehicle and  and waste oil kills all living removed after construction has ceased and disposed of safely (as for impervious pads of 
clay).  

equipment  organisms (ii) Vehicles and equipment will be maintained in designated areas underlain by an 
impervious pad of concrete or clay  

servicing)  (for later removal and safe disposal)  (iii)Waste oil will be collected and stored (in the 
same way that diesel is stored – see above) in used fuel drums for later safe disposal in 
approved sites. (iv) Also see Waste Management – above  

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Activities   Potential Impacts  Mitigation Measures -- for Implementation by Engineers and Contactors  

3. Operate and 
restore quarries  

(i) The expected impacts are very 
similar to those shown for  

The Contractor will prepare a Quarry and Borrow-pit Operations and Site 
Restoration Plan for approval by the Engineer - prior to commencement of 
materials extraction. The Plan will be guided by the following:  

and borrow pits  Construction, above.   (i) Potential quarries and borrow pits will be identified in concert with marzpeteran 
(provincial) and Yerevan officials. (ii) Quarries and borrow pits will be made safe, have 
their slopes stabilized, be adequately drained and be restored or rehabilitated as soon as 
possible after extraction has ceased.  

4. Transport  (i)  Dust and emissions  
The Contractor will prepare a Draft Traffic Management Plan for consideration by 
the Engineer and affected  

materials and 
equipment  (ii) Noise and vibration (iii) Traffic and 

other safety hazards  

communities, traffic authorities and the police before finalization and approval by 
the Engineer -- prior to commencing construction,. The Traffic Management Plan will 
include: 1. Carefully selected truck routes  

  (iv) Social impact in affected 
communities (v) Damage to rural 
roads and other roads  

2. Clear route directions 3. Appropriate warning signs 4. Established speed limits and 
operating times (daylight as much as possible) 5. Provision and maintenance of 
temporary access for public and nearby communities 6. Controls over the movement of 
vehicles particularly near communities and schools  

    7. Use of dust blankets or other means to cover load 8. Provisions to use and using 
water spray of road surfaces to control dust in and near affected settlements 9. 
Construction traffic giving way to regular traffic (i) Construction traffic routes will be 
defined in cooperation with local communities and the police (ii) Vehicles and equipment 
will be maintained to prevent fuel and oil leaks and to minimize air and noise pollution 
(iii)Trucks and equipment will be washed in specified areas with suitable runoff protection 
(as above). (iv) Roads used by construction vehicles will be swept regularly. (v) Vehicle 
and equipment movements will be restricted to the approved construction zone and the 
final ROW. (vi) Rural and other roads damaged by construction vehicles and other 
activities will be repaired or restored.  

5. Establish  (i) Dust and emissions  
The Contractor will prepare an Asphalt Plant Site Development and Operating Plan 
for approval by the Engineer -  

operate asphalt 
plants  

(ii) Noise (iii) Diesel (used in asphalt) 
is toxic to all living organisms – in 
soil, surface or ground-water.  

prior to construction of an asphalt plant. The Plan will take the following into account: 
(i) The asphalt plant will be located at least 200m away from and downwind from any 
settlement and 200m away from any water body or stream and adjacent to other 
contractor facilities such as, works camps, storage areas and vehicle and equipment 
maintenance areas. (ii) Electrostatic precipitators will be installed or exhaust gases will 
be released via a set of water baths (iii)Diesel will be stored under cover on a concrete 
pad surrounded by an impervious bund enclosing a catch volume at least 50% more than 
the volume of the diesel stored (see above). (iv) Conveyers and hoppers will be covered 
(v) Waste asphalt and bitumen will be disposed of at a site approved by marz, city and 
MNP authorities. (vi) The plant will be operated only in daylight hours when located less 
than 500m from a settlement.  

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Activities   Potential Impacts  Mitigation Measures -- for Implementation by Engineers and Contactors  

6. Operate/ manage 
work  

(i) Work force generates significant 
amounts of domestic and other  

The Contractor will prepare a Facilities Plan (such as, work camps, concrete mixing plants, 
storage areas and vehicle and equipment maintenance areas), for approval by the Engineer - 
prior to establishing facilities. The  

camps and other  solid waste and sewage with  Facilities Plan will take the following into account:  

facilities (incl.  potential to damage water quality  
(i) Camp locations will be more than 200m from any water body and sited to prevent damage to 
landscape.  

store/dispose of  and create nuisance  (ii) Domestic solid waste and hazardous waste disposal.  
sewage and solid 
waste)  (ii) Improper waste disposal creates 

health problems and habitat for disease 
vectors  

(iii) The need for adequate temporary drainage (iv) Sewage will be disposed of in on-site septic tanks, 
held in sealed tanks for proper disposal or disposed into latrines constructed for the purpose and 
capped when no longer needed. (v) Wastewater will be disposed of in on-site septic tanks, or be 
treated to meet the standards for domestic  

  (iii)Communities may perceive potential or 
suffer from actual social impacts from 
large male workforce. (iv) Site runoff 
affects the physical water quality and 
aquatic life in rivers and water bodies, 
flora, nearby land, and other natural 
resources  

wastewater discharge and discharged to a pond or natural drainage channel. (vi) Covered rubbish 
bins for solid waste will be placed at suitable locations where solid waste is generated. (vii) Solid 
waste will be separated (clean paper, glass and poly-propylene plastics are understood to be 
recyclable in Armenia) and stored for regular collection for recycling or off-site disposal in a municipal 
waste facility (also see Waste Management – above) (viii) Work camp sites will be restored to the 
satisfaction of local officials after use and before abandonment.  

7. Work Site  (i) Injuries and death of workers, road (i) Safety and safety promotion will be of the highest priority.  

Safety  users, people in and near work 
(ii) Temporary traffic direction signs, markings, traffic signals and lighting will be installed 
and maintained, clearly  

 
sites, quarries and borrow-pits,  

visible solid barriers will be used to channel traffic, and flagmen will be employed as 
needed.  

  and possible sickness of workers  (iii) Water sprinklers will be used when needed to control dust  

  and other people because of  (iv) Work areas will be kept clean and clear of waste and unused material  

  sewage and waste disposal.  (v) Waste will be disposed of properly (also see Waste Management)  

8. Public  (i) Lack of information and  
The Contractor will prepare a Community Consultation and Communications Plan for approval 
by the Engineer - 

Consultation  understanding by communities and 
affected parties about the planned works 
activities and the schedule for their 
implementation can lead to frustration and 
delays in the schedule and sometimes 
can contribute to accidents.  

prior to commencing site preparation and construction activities.  The Plan will be guided by the 
following: (i) Procedures for communicating with local residents will be developed in advance of 
activities, particularly when noise, vibration or nuisances may be created and/or where local flooding 
may be an existing or potential problem. (ii) Community members will be provided with direct access 
to the Engineer or representative at a nominated location and time (particularly important where some 
residents may not have telephones). (iii)A process will be developed whereby community members 
and other stakeholders may make complaints and be assured of receiving responses within a 
reasonable period.  A record or Log will be maintained of the type and number of complaints received 
(name, subject, date, response and date of response). (iv) Regular meetings will be held with 
community representatives to discuss the project, its impacts, etc. The group should include 
community leaders and people who are well known in the community and who represent different 
interests, e.g., business people, teachers, priests, older people and those with special interests.  (v) 
Community leaders and local newspapers will be provided with notices on project progress and 
anticipated issues. (vi) Clear signs will be posted on and around construction sites to provide 
information about the project. (vii) Employment opportunities will be maximized for local people by 
employing them as part of the project labour force, and prefabricating or manufacturing construction 
items locally when possible, e.g., drainage pipes, culverts and for sand, gravel and stone supply.  

 



 

 
 

 
 
 
 

 
Activities  Potential Impacts  Mitigation Measures -- for Implementation by Engineers and Contactors  
9. Handling of 
chemical and 
hazardous 
materials  

(i) Chemicals and Hazardous 
materials have the potential to poison 
people, soil, surface and ground 
water and may cause death or 
severe damage to the health of 
people and all living animals and 
plants.  

he Contractor will prepare a Plan for Handling Chemicals and an Emergency 
Contingency Response Plan for approval by the Engineer - prior to commencing 
construction. The Plan will be guided by the following: (i) Procedures will be developed and 
implemented to ensure safe handling and storage of hazardous substances, e.g., diesel, 
waste oil, paints.  Material safety data sheets, emergency response procedures and clean-up 
materials will be readily available on site.  Copies of material data sheets will also be held by 
the Resident and Engineers. (ii) An Emergency Contingency Response Plan (ECRP) will be in 
place to handle spills and ensure that clean-up materials are readily available on-site to clean-
up spills that may occur.  The ECRP will, at a minimum: (a) Identify the positions and persons 
responsible for emergency response action (e.g., the Engineer, RE, Works Foremen) (b) 
Specify the leader of the Emergency Response Team (ERT) and Alternate (c) Include an 
organizational diagram specifying the positions and responsible persons within the ERT, their 
work and home phone numbers, and the reporting lines among them. (d) Ensure that clean-up 
chemicals and materials to absorb and remove spilt substances are available and stored 
undercover in locked facilities located at works facility sites. (e) Ensure that the responsible 
persons receive training in emergency response. (iii)Hazard and risk management training will 
be provided to each Environmental Management Officer (appointed by the Contractor) and all 
personnel handling chemicals and hazardous substances. (iv) Spilled material will be collected 
and disposed of in a site approved by MNP and local authorities.  The spilled area will be 
cleaned in a timely manner to prevent potential contamination of surface and ground water 
and soil. (v) Only minimal chemicals, hazardous substances and fuel will be stored on-site, 
within an enclosed and covered secure area that has an impervious floor and impervious bund 
around it (with capacity at least 150% of the capacity of the largest tank).  The storage area 
will be located away from water-courses and danger areas, e.g., facilities site.  

 



 

Required EMP and Operating Plans (as Clauses for Inclusion in Contract) 
 

EMP and 
Annexes 
to it  

EMP and Operating Plans (Clauses to be included in the Contract 
Document - highlighted)  

Responsibility  

EMP  The Contractor will, prior to commencing site preparation and 
construction activities, prepare: An Environmental Management 
Plan (EMP) for approval by the Engineer.  The EMP will be guided by 
Chapters 4 and 5 of this IEE Report, particularly the Summary EMP 
(Figure 17) and include, as Annexes, the Operating Plans listed below 
(all to be approved by the Engineer).  

Contractor + 
Engineer  

ANNEX A  A Waste Management Plan to guide the handling of materials for 
recycling (glass, plastic and clean paper), domestic waste, sewage, and 
hazardous waste.  

Contractor + 
Engineer  

ANNEX B  A Quarry and Borrow-pit Operations and Site Restoration Plan  Contractor + 
Engineer  

ANNEX C  A Traffic Management Plan  Contractor + 
Engineer  

ANNEX.D  An Asphalt Plant Site Development and Operating Plan  Contractor + 
Engineer  

ANNEX.E  A Facilities Plan (covering: work camps, concrete mixing plants, 
storage areas and vehicle and equipment maintenance areas)  

Contractor + 
Engineer  

ANNEX.F  A Plan for Handling Chemicals and Hazardous Materials and an 
Emergency Contingency Response Plan  

Contractor + 
Engineer  

ANNEX.G  A Community Consultation and Communications Plan  Contractor + 
Engineer  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Monitoring Program and Responsibilities  
 

Parameters to be Monitored Refer to EMP Locations for Monitoring 
and Data Sources 

Frequency of 
Monitoring 

Responsibility for 
Monitoring 

Work Sites: Dust and use of water spray 
Runoff control Drainage maintenance 

Work sites: Visual inspection 
--- 

Weekly 
Quarterly EM, PMC ES 

Work site safety: Signage Barriers Site 
cleanliness Use of safety equipment 

Work sites: Visual inspection 
---- 

Weekly 
Quarterly EM, PMC ES 

Traffic and Road safety: Signage Barriers 
Routes Material on the road Condition of 

rural roads Vehicle and equipment emissions 
control Incidents and complaints 

Work sites: Visual inspection 
--Traffic routes --Vehicle 

Maintenance logs 
Complaints Log 

Weekly 
Quarterly -----

Quarterly 
Monthly 

EM, PMC ES 

Work camps: Solid waste management 
Sewage management Social issues Site 

restoration 

Works camps: Visual 
inspection --Complaints Log 

- 

Weekly 
Quarterly --

Monthly 
Monthly 

EM, PMC ES 

Facilities areas: Storage of diesel and waste 
oil Material/substance sheets Site restoration 

Facilities areas: Visual 
inspection --- 

Weekly 
Quarterly -

Monthly 
Monthly 

EM, PMC ES 

Quarries and borrow pits: Slope 
management Runoff management Use of 

safety equipment Site restoration 

Quarries and borrow pits: 
Visual inspection ---- 

Weekly 
Quarterly ---

Monthly 
EM, PMC ES 

Asphalt plants: Diesel storage and use 
management Dust emission control 

Asphalt plants: Visual 
inspection -- 

Weekly 
Quarterly -- EM, PMC ES 

Waste management and disposal: 
Work sites, Works camps, 

waste disposal sites: Visual 
inspection 

Weekly 
Quarterly EM, PMC ES 

 
 
 
 



 

Parameters to be Monitored Refer to EMP Locations for Monitoring 
and Data Sources 

Frequency of 
Monitoring 

Responsibility for 
Monitoring 

Solid waste storage and transportation Solid 
waste disposal sites Asphalt recycling, re-

use and disposal Sewage management and 
disposal Waste oil disposal 

----- ----  

Coordination with MNP, marz and local 
authorities 

Engineer Log Checking with 
MNP Monthly EM 

Complaints Complaints Log Monthly EM 

Consultation and Information sharing with 
stakeholders and affected land users 

Engineer Log. Complaints 
Log. Consultation meetings 

Log. 
Quarterly EM 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

SUMMARY INITIAL ENVIRONMENTAL EXAMINATION (SIEE)  

1.  Multi-Tranche Funding Facility (MFF): Under the Armenia Transport Strategy 2020, the 
Government of Armenia (RA) formulated the North-South Road Corridor Program in line with the 
ADB, Armenia…Country Strategy, to support regional cooperation and revitalize road and railway 
infrastructure.  A priority is to rehabilitate, reconstruct and expand the BavraYerevan-Agarak north-
south road corridor.  A multi-tranche funding facility (MFF) funded by the Asian Development Bank 
(ADB) has been set up to assist Armenia.  The RA has appointed the “North-South road Corridor 
Investment Program PMU” SNCO (NSRP SNCO) of the Ministry of Transport and Communications 
(MOTC) to co-ordinate the work. 

2.  The MFF objective is to improve existing 4-lane divided roads, widen existing 2-lane roads 
(often in poor condition) to 4-lane divided roads along existing alignments wherever possible, or to 
construct alternate 2-lane roads where a single 4-lane road would not be feasible. 

3.  Project Summary: The Project is to improve two sections of road under the 1
st
 Tranche of 

the MFF, namely the 4-lane road section of the M-1 Highway from Yerevan north to Ashtarak and 
of the M-2 highway from Yerevan south to Ararat 

4. Environmental Assessment Requirement: Among other environmental laws, the RA 
Ministry of Nature Protection (MNP) administers: a) the environmental impact assessment (EIA) 
process via the Nature Protection Expertise (NPE) organization, and b) compliance with 
environmental laws and regulations via the State Environmental Inspectorate (SEI) 

5.  Both the ADB and the RA require the environmental impacts that may be caused by a 
project to be identified during the project planning and pre-feasibility stages and prevented or 
mitigated as much as possible during construction and operations.  The Project is classified by the 
Bank (for environmental management purposes) as a Category B project. This means that impacts 
are not expected to be significant but nevertheless need to be identified and reported in an IEE 
report.  The RA does not differentiate between IEE and EIA 

6.  The ADB and MOTC will review the IEE Report before passing it to the MNP. The Report 
will then be made public by the MNP and MOTC before the NPE clears the Project for 
implementation by the MOTC. The ADB will post the Summary IEE Report on its website 

7.  Project Description: The road sections to be improved under this 1
st
 Tranche Project are 

two sections of the North-South Road Corridor included for rehabilitation or expansion under the 
MFF. The two road sections to be improved stretch short distances north and south of Yerevan 

8.  The 18.4km M-1, 4-lane road section north of Yerevan was originally built over the period 
1975 to 2004. Its condition is deteriorated and its standard varies so that the road-bed needs 
improvement to meet the design and construction standards normally associated with international 
transit routes.  The 38.0km M-2, 4-lane road section south of Yerevan was built more recently and 
is in relatively good condition.  Neither road section is adequately drained, the shoulders in many 
parts are very narrow and not properly paved, there are many randomly located U-turns, signage, 
road markings and lighting are absent or inadequate, there are insufficient crash barriers and 
median separation barriers and road structures need to be investigated to determine their structural 
integrity 



 

9.  A key objective of the Project is to ensure compliance with the road safety and signage 
requirements under the European Agreement on Main International Traffic Arteries (AGR) to which 
the RA is a signatory 

10.  Road works are planned to be fully confined to the existing ROW and be constructed in 
sections, one side of the 4-lane carriageway at a time, in order to enable continued use of the 
existing road during construction.  Transport of materials will be confined to the existing 4-lane 
road, to the one-side being worked on.  The road works on both road sections will include the 
following: 

 Reconstruction of median to provide continuous safety barriers and widened carriageway;  

• leveling of existing asphalt and overlay with new cement concrete pavement; 

• construction of additional ramps at three interchanges and rehabilitation of other ramps; 

• installation of road lighting at interchanges; 

• upgrading of road signs and markings to international standards. 

• reconstruction the existing pavement,  

• improvement drainage and shoulders, and 

• carrying out repairs to existing concrete structures. 

11.  Construction is planned to begin at the end of 2011 and be finished by 2013. 

12.  Physical Resources: Both road sections are located in arid areas (annual precipitation 
less than 400mm) but the environmental settings are different.  The landscape north of Yerevan 
along the M-1 Project road corridor is gently rolling uplands 1,060m to 1,270m in elevation. The 
Kasakh River dissects the landscape in a deep gorge north of Yerevan. There are no other surface 
streams along the north road section. The landscape south of Yerevan along the M-2 Project road 
corridor is flat and about 1,100m in elevation.  There are no surface streams but the Ararat Valley 
is a noted artesian basin fed by snow melt and a sub-surface network of aquifers through the 
fractured lava.  The land is irrigated wherever possible 

13.  Ecological Resources: The native flora and fauna of semi-desert and steppe varieties has 
been largely replaced along the road corridor by domestic plants and animals.  There are no 
unique areas, no protected areas and no forests or ecological reserves within several kilometers of 
the ROW 

14.  Human Use of Resources: The existing 4-lane roads form an important feature of the 
existing environmental baselines along both road corridors and present a significant barrier to 
people trying to cross the road.  There are no industrial buildings, facilities, commercial operations 
or residences located within either ROW.  No land purchase or resettlement will be necessary 



 

15.  Agriculture along the north road section is limited to small orchards and a few hay fields 
towards Ashtarak. In complete contrast, agriculture predominates along both sides of the alignment 
in the south. The flat, irrigated land is intensely cropped with vineyards, wheat, orchards and 
market-gardens wherever irrigation is possible 

16.  Human Quality-of-Life Values (Social and Cultural Resources): Close to the ROW on 
the north road section there are two known archeological sites protected by the RA Department of 
Historical Monuments (Ministry of Culture).  One site stretches 500m along the edge of the ROW 
between it the Kasakh River near the bridge over the River and down the valley side to the River 
itself.  The second site is located astride the interchange at Agarak. There may also be 
undiscovered archaeological remains or artifacts below ground. There are no known sites within 
100m of the ROW to the south 

17.  Social conditions are as to be expected where the annual average per capita monetary 
income is about US $2,000 (lower in rural areas) but people manage to live above that level in 
terms of PPP, standard of living, lifestyles and social-support services.  Many people in the Project 
corridors work in Yerevan and/or agriculture, particularly in the south corridor  

18.  Environmental Screening - Potential Impacts: Improvement of both road sections will 
impact the baseline environment only via minor, short-term incremental impacts. Earthworks, 
construction activities and quarry and borrow-pit operations may create a number of short-term 
impacts on air and land quality, health and safety, may cause local flooding (by diverting runoff) 
and unearth archaeological sites or artifacts.  Other activities most likely to cause negative impacts 
are asphalt plant operations, transport of materials, storage and handling of diesel, traffic in and 
near work sites, and work camp site preparation and operations 

19.  Under the Project, there will be no changes to vertical or horizontal alignments.  There will 
be no removal of top-soil, no new cut or fill sections and no bridge construction.  Most construction 
works will be confined to the north section, the 18.4km 4-lane road section from Yerevan to 
Ashtarak, where the road-bed itself will be improved by removing the old asphalt, digging out and 
removing sub-standard road-bed materials and replacing both with new material. Digging may 
unearth archaeological sites or artifacts.  Over the south section (Yerevan to Ararat) works will be 
limited to shoulder, drainage and culvert improvements 

20.  The disposal and replacement of up to 300,000m
3
 of sub-standard material from the 

existing north road section will require up to 100 truck movements per day over the construction 
period.  With the current ADT of 11,680 vehicles including 13% trucks and other large vehicles, the 
works-truck traffic will add less than 5% to the existing ADT for large vehicles 

21.  Operation/Use of the Completed Road will create minor positive impacts. Air quality will 
improve, due to the smoother travel and better fuel combustion, road accidents will reduce due to 
the improved: safety barriers, road markings, lighting and the control of U-turns  

22.  Significance of Potential Impacts: Water, land and air quality (and noise) and health and 
safety are most likely to be impacted along the north road section, and rural roads may be 
damaged depending on the selected truck routes. Each potential impact has been assessed in-
depth with reference to the environmental baseline and its sensitivity 

23.  The area is arid, hence, there is very little water that may become affected and no 



 

improvements are foreseen for the high bridge over the Yeraskh River.  Therefore, impacts on 
water quality are expected to be insignificant.  There are no ecologically important or  

sensitive environmental elements and few human use factors that may be affected.  The most 
important possible impact issue is the potential to unearth archaeological sites or artifacts -- 
addressed in the EMP 

24.  Air quality impacts will be confined to localized dust nuisance.  This may be significant but 
manageable.  Similarly noise may be significant, localized and manageable.  Impacts on land 
quality are expected to be very minor because works will be minor on the south road section and 
confined to the existing ROW of the north road section.  Hence, the likely impact on land is 
considered to be insignificant and manageable 

25.  Health and safety impacts may be significant but preventable at all locations 

26.  While actual impacts will be short-term and expected to be insignificant, all have been 
addressed in the EMP, the implementation of which will prevent or mitigate them 

27.  Short-term positive impacts will be created via short-term jobs, local employment and spin-
off effects associated with the increase in short-term expenditure.  In-turn, households and small 
businesses will benefit significantly over the short-term 

28.  Environmental Impact Prevention and Mitigation: The identified environmental impacts 
are well known to competent civil engineers and competent construction companies – as are the 
impact prevention and mitigation measures to address them.  Nevertheless, in order to ensure 
understanding of required prevention and mitigation measures, an EMP and appropriate clauses 
for inclusion in works contracts have been prepared and seminars on environmental management 
will be held for engineers, the Contractor, works supervisors and works foremen 

29.  The EMP is designed to guide engineers and contractors to prevent or mitigate 
environmental impacts, to guide monitoring by NSRP SNCO, the SEI, and the International 
Environmental Specialist (PMC ES).  Prior to commencing site preparation and construction 
activities, the Contractor will prepare a Draft EMP and Monitoring Program guided by the IEE 
Report, particularly the Summary EMP set out below.  The Draft EMP will be approved by the 
Engineer and support consultations with responsible authorities at central, regional and local levels.  
The EMP will be revised as required on receipt of comments from stakeholders and the responsible 
authorities and then finalized.  The Contractor will also prepare operating plans to be attached to 
the EMP.  When finalized as the Approved EMP, the Engineer, Contractor and Works Foremen will 
sign it testifying to their agreement to comply with it. The EMP and operating plans will become part 
of the Main Contract Package 

30.  Environmental Monitoring Program: Monitoring requirements and the responsibilities for 
monitoring are summarized below.  The cost of environmental impact prevention, mitigation and 
monitoring for the two road sections will be minimal as they relate only to the actions required by 
the engineers and contractors in the normal execution of the Project and the incremental cost of 
environmental monitoring by the EM and the PMC ES 

31.  The impact prevention and mitigation measures in the EMP are normal, standard, and 
widely recognized and will form part of the engineering and construction cost package. 



 

Environmental monitoring to ensure compliance will be conducted by the EM within the NSRP 
SNCO, the State Environmental Inspectorate (SEI) and be checked on periodically by the PMC ES.  
Thus the cost will be included the normal salary of the EM, the normal budget of the SEI, and a 
total of 6-person months for the PMC ES (at normal international rates this will amount to 
approximately US $110,000 plus travel and accommodation).  The costs of providing pedestrian 
over-passes and limited landscaping of the north road section are covered in the Works Contract 
Price 

32.  Public Consultation and Information Disclosure: This Summary IEE report placed on 
the ADB Website will be made available publically in Armenia by the RA MOTC and MNP, and 
provided to affected communities 

33.  Meetings with representatives of stakeholder groups obtained comments on the MFF 
program as a whole rather than this specific 1st Tranche project.  Most concern was expressed 
with regard to possible future tranches in the south of Armenia rich in biodiversity. Little concern 
was expressed with regard to any intended road works in the central part of the country, particularly 
along existing road alignments.  The most frequently expressed concern was that the EMP should 
be followed and enforced 

34.  Environmental Screening - Potential Impacts and their Significance: Improvement of 
the road sections will impact the baseline environment only via minor, short-term negative impacts.  
Road operations will create minor positive impacts via air quality improvements and reduced road 
accidents 

35.  The area is arid, hence, there is very little water that may become affected, thus impacts on 
water quality are expected to be minimal and not significant.  There are no ecologically important or 
sensitive environmental elements and few human use factors that may be significantly affected.  
The most important possible impact issue is the potential to unearth archaeological sites or artifacts 

36.  All negative impacts will be localized, short-term, insignificant and preventable or mitigable 
including: air quality impacts from dust nuisance, noise nuisance and impacts on land -- confined to 
the existing ROW, quarry and borrow-pit sites.  All potential negative impacts have been addressed 
in the EMP 

37.  Positive impacts will be created via short-term jobs and the associated increase in short-
term expenditure and benefits to households and businesses 

38.  Recommendations: With reference to the IEE Report Chapters 5 and 6, it is 
recommended that:  

• The clauses set out in the Summary EMP and the IEE Report be included in the Contract 
Documents.  

• The Contractor prepare an EMP and the operating plans specified in the IEE Report.  

• The NSRP SNCO and SEI ensure that the impact prevention and mitigation measures 
specified in the IEE, EMP and operating plans be implemented.  

• Environmental Management Seminars be developed and delivered by the International 



 

Environmental Specialist.  

• Environmental monitoring be carried out as specified in the EMP and Monitoring Program.  

• NSRP SNCO ensure that the completed road meets the requirements under the European 
Agreement on Main International Traffic Arteries to which the RA is a signatory. 

 

 
 

 
 
 
 



 

Environmental Impact Mitigation – Summary Environmental Management Plan 
 

 

Activities  Potential Impacts  Mitigation Measures -- for Implementation by Engineers and 
Contactors  

 Construction:   Dust and emissions  Traffic hazards and 
safety  

Construction and Related Activities The Contractor will prepare an Environmental 
Management Plan (EMP) for approval by the Engineer 

 Earthworks 
 Culverts 
 Dispose of surplus 

material  

 Work site safety  Social nuisance 
 Erosion of material piles and runoff may 

affect nearby land and plants  

 -- prior to commencing site preparation and construction.  The EMP will be guided by the IEE 
Report, the principles set out in the Summary EMP and the following:  Prior to commencing any 
works, the Contractor will meet with the ARD, MNP and Marz authorities.  Areas of disturbed land 
will be restored or rehabilitated as soon as possible.  

   Works can cause local flooding  Material 
beyond ROW affects nearby land quality and 
use  Noise and vibration  Works may 
unearth archaeological artifacts  

 Works stockpiles will be located away from drainage areas and water-courses.  Construction 
and related activities, such as stockpiling, servicing and drainage works will be restricted to identified 
sites.  Spoil and materials piles will be graded, stabilized and drained.  Construction 
material/waste will be kept within the ROW and away from water bodies.  Adequate temporary 
drainage will be provided to prevent local flooding.  Runoff from sites will be prevented from 
entering natural water-courses, for example by using sediment traps, silt aprons and/or straw bales.  
Also see: Drainage, Slope Stability Erosion and Sediment Control – below.  Water sprinklers will 
be used to minimize dust in and around work areas.  Work along the north road section will be 
undertaken only during daylight hours.  Workers will use safety equipment (helmets, eye-glasses, 
ear-plugs - as required) and follow safety procedures  Nearby residents, commercial and 
industrial land users and communities will be informed of major activities ahead of their 
implementation and be informed of a clear mechanism for comments and complaints to be 
communicated to the Engineer. Waste Management The Contractor will prepare a Waste 
Management Plan for approval by the Engineer prior tocommencing work. The Plan will be 
guided by the following:  Solid waste will be separated (it is understood that clean paper, glass 
and poly-propylene plastics are recyclable in Armenia) and stored for regular collection for correct 
off-site disposal in a nearby municipal waste facility.  Solid waste disposal sites will be identified in 
concert with local officials and the MNP prior to any dumping.  Solid waste, waste spoil, waste 
aggregate/materials and waste material removed from the existing road (e.g., used asphalt-concrete 
that cannot be crushed and re-used) will be disposed of only in designated sites/locations.   
waste oil will be collected and stored in used fuel drums for later safe disposal in a manner and/or at 
sites approved  by the MNP and local authorities. � Waste asphalt removed from the existing road 
(north) will be recycled and re-used in the new road construction as much as possible.  All old 
asphalt that cannot be re-used will be handled as toxic waste and disposed of only at a site approved 
by MNP and local authorities.  

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Activities  Potential Impacts  Mitigation Measures -- for Implementation by Engineers and 
Contactors  

 Construction: 
 Earthworks 
 Culverts 
 Dispose of surplus 

material  

  Drainage, Slope Stability Erosion and Sediment Control  Control devices/actions will 
be designed to provide adequate protection for each area, according to slope, drainage 
pattern, likely rainfall, and the construction site.  Measures to control runoff, erosion and 
sedimentation will include: -Diversion of natural runoff around construction areas -Use of 
temporary bunds to divert runoff to temporary or permanent drainage facilities  Drains, 
runoff, erosion and sedimentation protective measures will be maintained regularly to ensure 
adequate capacity.  Temporary diversion drains will be extended beyond the toe line of 
an embankment to avoid embankment erosion  Drainage structures and erosion controls 
will be monitored and repaired/modified as soon as possible after rain. Noise and Vibration 
 Vehicles and equipment will be fitted with emission controls and silencers to meet 

national noise control and emission standards and be checked every six-months to ensure 
compliance.  The asphalt plant and equipment will be operated only in daylight.  Noise 
control barriers (e.g., solid walls, earth barriers, noise-reflective panels) will be used when 
necessary to shield houses, schools and hospitals Archaeological Finds When an 
archaeological site is found, work will be stopped immediately.  The Engineer will be notified.  
Then, the following steps will be taken: Isolate the site. -Call the Archaeology and 
Ethnography Inst., Armenian National Academy of Sciences and the Agency for Protection of 
Historical and Cultural Monuments to assess the site and determine whether and how it 
should be preserved -Document and photograph the find and area immediately around it -
When advised and as directed by the Archaeologist, excavate and remove the find -After 
documentation and after being advised that the site is not important, resume construction.  

 Store and handle 
diesel & waste oil 
(including vehicleand 
equipment servicing)  

 Diesel and waste oil is toxic to all living 
organisms - in the soil or in surface or ground-
water. Diesel and waste oil kills all living 
organisms  

 Diesel will be stored in drums or tanks under cover on an impervious pad of concrete or 
clay (for later removal and safe disposal), and the pad will be surrounded by an impervious 
bund enclosing a catch volume at least 50% more than the volume of diesel stored.  Should 
clay be used to form the bund and a spill occur, the bund will be removed after construction 
has ceased and disposed of safely (as for impervious pads of clay).  Vehicles and 
equipment will be maintained in designated areas underlain by an impervious pad of 
concrete or clay (for later removal and safe disposal)   Waste oil will be collected and 
stored (in the same way that diesel is stored – see above) in used fuel drums for later safe 
disposal in approved sites. Also see Waste Management – above  

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Activities  Potential Impacts  Mitigation Measures -- for Implementation by Engineers and 
Contactors  

 Operate and  The expected impacts are very similar to  
The Contractor will prepare a Quarry and Borrow-pit Operations and Site Restoration 
Plan for approval by the  

restore quarries  those shown for Construction, above.   Engineer - prior to commencement of materials extraction.  The Plan will be guided by 
the following:  

and borrow pits     Potential quarries and borrow pits will be identified in concert with marzpeteran (provincial) 
and Yerevan officials.  Quarries and borrow pits will be made safe, have their slopes 
stabilized, be adequately drained and be restored or rehabilitated as soon as possible after 
extraction has ceased.  

 Transport   Dust and emissions  
The Contractor will prepare a Draft Traffic Management Plan for consideration 
by the Engineer and affected  

materials and   Noise and vibration  
communities, traffic authorities and the police before finalization and approval 
by the Engineer --prior to  

equipment   Traffic and other safety hazards  Social 
impact in affected communities  Damage to 
rural roads and other roads  

commencing construction,. The Traffic Management Plan will include: -Carefully selected 
truck routes -Clear route directions -Appropriate warning signs  

    -Established speed limits and operating times (daylight as much as possible) -Provision and 
maintenance of temporary access for public and nearby communities -Controls over the 
movement of vehicles particularly near communities and schools -Use of dust blankets or other 
means to cover load -Provisions to use and using water spray of road surfaces to control dust 
in and near affected settlements -Construction traffic giving way to regular traffic 
 Construction traffic routes will be defined in cooperation with local communities and the 

police  Vehicles and equipment will be maintained to prevent fuel and oil leaks and to 
minimize air and noise pollution  Trucks and equipment will be washed in specified areas 
with suitable runoff protection (as above).  Roads used by construction vehicles will be 
swept regularly.  Vehicle and equipment movements will be restricted to the approved 
construction zone and the final ROW.  Rural and other roads damaged by construction 
vehicles and other activities will be repaired or restored  

 Establish operate  Dust and emissions  
The Contractor will prepare an Asphalt Plant Site Development and Operating Plan for 
approval by the SE - prior 

asphalt plants   Noise -Diesel (used in asphalt) is toxic to all 
living organisms – in soil, surface or ground-
water. Diesel kills all living organisms.  

to construction of an asphalt plant. The Plan will take the following into account: -The 
asphalt plant will be located at least 200m away from and downwind from any settlement and 
200m away from any water body or stream and adjacent to other contractor facilities such as, 
works camps, storage areas and vehicle and equipment maintenance areas. -Electrostatic 
precipitators will be installed or exhaust gases will be released via a set of water baths -Diesel 
will be stored under cover on a concrete pad surrounded by an impervious bund enclosing a 
catch volume at least 50% more than the volume of the diesel stored (see above). -Conveyers 
and hoppers will be covered -Waste asphalt and bitumen will be disposed of at a site approved 
by marz, city and MNP authorities. -The plant will be operated only in daylight hours when 
located less than 500m from a settlement.  

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Activities  Potential Impacts  Mitigation Measures -- for Implementation by Engineers and 
Contactors  

 Operate/manage  Work force generates significant amounts of  
The Contractor will prepare a Facilities Plan (such as, work camps, concrete mixing 
plants, storage areas and  

work camps and  
domestic and other solid waste and sewage  vehicle and equipment maintenance areas), for approval by the Engineer - prior to 

establishing facilities.  The Facilities  
other facilities (incl. 
store/dispose 

with potential to damage water quality and 
create nuisance  

Plan will take the following into account: -Camp locations will be more than 200m from any water 
body and sited to prevent damage to landscape.  

of sewage and solid 
waste)  

 Improper waste disposal creates health 
problems and habitat for disease vectors 
 Communities may perceive potential or 

suffer from actual social impacts from large male 
workforce.  Site runoff affects the physical 
water quality and aquatic life in rivers and water 
bodies, flora, nearby land, and other natural 
resources  

-Domestic solid waste and hazardous waste disposal. -The need for adequate temporary 
drainage -Sewage will be disposed of in on-site septic tanks, held in sealed tanks for proper 
disposal or disposed into latrines constructed for the purpose and capped when no longer 
needed. -Wastewater will be disposed of in on-site septic tanks, or be treated to meet the 
standards for domestic wastewater discharge and discharged to a pond or natural drainage 
channel. -Covered rubbish bins for solid waste will be placed at suitable locations where solid 
waste is generated. -Solid waste will be separated (clean paper, glass and poly-propylene 
plastics are understood to be recyclable in Armenia) and stored for regular collection for recycling 
or off-site disposal in a municipal waste facility (also see Waste Management – above) -Work 
camp sites will be restored to the satisfaction of local officials after use and before abandonment.  

 Work Site Safety   Injuries and death of workers, road users, 
people in and near work-sites, quarries and 
borrow-pits, and possible sickness of workers 
and other people because of sewage and waste 
disposal.  

 Safety and safety promotion will be of the highest priority.  Temporary traffic direction 
signs, markings, traffic signals and lighting will be installed and maintained, clearly visible solid 
barriers will be used to channel traffic, and flagmen will be employed as needed.  Water 
sprinklers will be used when needed to control dust  Work areas will be kept clean and clear 
of waste and unused material  Waste will be disposed of properly (also see Waste 
Management)  

 Public   Lack of information and understanding by  
The Contractor will prepare a Community Consultation and Communications Plan for 
approval by the Engineer -prior  

Consultation  communities and affected parties about the 
planned works activities and the schedule for 
their implementation can lead to frustration and 
delays in the schedule and sometimes can 
contribute to accidents.  

to commencing site preparation and construction activities.  The Plan will be guided by the 
following:  Procedures for communicating with local residents will be developed in advance of 
activities, particularly when noise, vibration or nuisances may be created and/or where local 
flooding may be an existing or potential problem.  Community members will be provided with 
direct access to the Engineer or representative at a nominated location and time (particularly 
important where some residents may not have telephones).  

     A process will be developed whereby community members and other stakeholders may 
make complaints and be assured of receiving responses within a reasonable period.  A record or 
Log will be maintained of the type and number of complaints received (name, subject, date, 
response and date of response).  Regular meetings will be held with community 
representatives to discuss the project, its impacts, etc. The group should include community 
leaders and people who are well known in the community and who represent different interests, 
e.g., business people, teachers, priests, older people and those with special interests.  
 Community leaders and local newspapers will be provided with notices on project progress 

and anticipated issues.  Clear signs will be posted on and around construction sites to provide 
information about the project.  Employment opportunities will be maximized for local people 
by employing them as part of the project labor force, and prefabricating or manufacturing 
construction items locally when possible, e.g., drainage pipes, culverts and for sand, gravel and 
stone supply.  

 



 

  

Activities  Potential Impacts  Mitigation Measures -- for Implementation by Engineers and 
Contactors  

 Handling of   Chemicals and Hazardous materials have  
The Contractor will prepare a Plan for Handling Chemicals and an Emergency Contingency 
Response Plan for 

Chemicals and  
the potential to poison people, soil, surface  approval by the Engineer - prior to commencing construction. The Plan will be guided by the 

following:  
Hazardous Materials  and ground water and may cause death or 

severe damage to the health of people and all 
living animals and plants.  

 Procedures will be developed and implemented to ensure safe handling and storage of 
hazardous substances, e.g., diesel, waste oil, paints.  Material safety data sheets, emergency 
response procedures and clean-up materials will be readily available on site.  Copies of material data 
sheets will also be held by the Resident and Engineers.  

     An Emergency Contingency Response Plan (ECRP) will be in place to handle spills and ensure 
that clean-up materials are readily available on-site to clean-up spills that may occur.  The ECRP will, 
at a minimum: -Identify the positions and persons responsible for emergency response action (e.g., 
the Engineer, RE, Works Foremen) -Specify the leader of the Emergency Response Team 
(ERT) and Alternate -Include an organizational diagram specifying the positions and responsible 
persons within the ERT, their work and home phone numbers, and the reporting lines among them. -
Ensure that clean-up chemicals and materials to absorb and remove spilt substances are available 
and stored undercover in locked facilities located at works facility sites. -Ensure that the responsible 
persons receive training in emergency response.  Hazard and risk management training will be 
provided to each Environmental Management Officer (appointed by the Contractor) and all personnel 
handling chemicals and hazardous substances.   Spilled material will be collected and disposed 
of in a site approved by MNP and local authorities.  The spilled area will be cleaned in a timely 
manner to prevent potential contamination of surface and ground water and soil.  Only minimal 
chemicals, hazardous substances and fuel will be stored on-site, within an enclosed and covered 
secure area that has an impervious floor and impervious bund around it (with capacity at least 150% 
of the capacity of the largest tank).  The storage area will be located away from water-courses and 
danger areas, e.g., facilities site.  

 



 

Required EMP and Operating Plans (as Clauses for Inclusion in Contract) 
 
 

EMP and 
Annexes 
to it  

EMP and Operating Plans (Clauses to be included in 
the Contract Document - highlighted)  

Responsibility 

EMP  The Contractor will, prior to commencing site preparation 
and construction activities, prepare:  An Environmental 
Management Plan (EMP) for approval by the Engineer. The 
EMP will be guided by Chapters 4 and 5 of this IEE Report, 
particularly the Summary EMP (Figure 17) and include, as 
Annexes, the Operating Plans listed below (all to be approved 
by the Engineer).  

Contractor + 
Engineer  

ANNEX A   A Waste Management Plan to guide the handling of 
materials for recycling (glass, plastic and clean paper), domestic 
waste, sewage, and hazardous waste.  

Contractor + 
Engineer  

ANNEX B   A Quarry and Borrow-pit Operations and Site 
Restoration Plan.  

Contractor + 
Engineer  

ANNEX C  
 A Traffic Management Plan  

Contractor + 
Engineer  

ANNEX.D  
 An Asphalt Plant Site Development and Operating Plan  

Contractor + 
Engineer  

ANNEX.E   A Facilities Plan (covering: work camps, concrete 
mixing plants, storage areas and vehicle and equipment 
maintenance areas)  

Contractor + 
Engineer  

ANNEX.F   A Plan for Handling Chemicals and Hazardous Materials 
and an Emergency Contingency ResponsePlan  

Contractor + 
Engineer  

ANNEX.G  
 A Community Consultation and Communications Plan  

Contractor + 
Engineer  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Monitoring Program and Responsibilities  
 

Parameters to be Monitored Refer to 
EMP  

Locations for 
Monitoring and Data 
Sources  

Frequency 
of 
Monitoring  

Responsibility 
for Monitoring  

Work Sites: Dust and use of water 
spray Runoff control Drainage 
maintenance  

Work sites: Visual 
inspection --- 

Weekly 
Quarterly  

EM, PMC ES  

Work site safety: Signage Barriers Site 
cleanliness Use of safety equipment  

Work sites: Visual 
inspection ---- 

Weekly 
Quarterly  

EM, PMC ES 

Traffic and Road safety: Signage 
Barriers Routes Material on the road 
Condition of rural roads Vehicle and 
equipment emissions control Incidents 
and complaints  

Work sites: Visual 
inspection --Traffic routes 
--Vehicle Maintenance 
logs Complaints Log  

Weekly 
Quarterly ----
-Quarterly 
Monthly  

EM, PMC ES 

Work camps: Solid waste management 
Sewage management Social issues 
Site restoration  

Works camps: Visual 
inspection --Complaints 
Log - 

Weekly 
Quarterly --
Monthly 
Monthly  

EM, PMC ES 

Facilities areas: Storage of diesel and 
waste oil Material/substance sheets 
Site restoration  

Facilities areas: Visual 
inspection --- 

Weekly 
Quarterly -
Monthly 
Monthly  

EM, PMC ES 

Quarries and borrow pits: Slope 
management Runoff management Use 
of safety equipment Site restoration  

Quarries and borrow pits: 
Visual inspection ---- 

Weekly 
Quarterly ---
Monthly  

EM, PMC ES 

Asphalt plants: Diesel storage and use 
management Dust emission control  

Asphalt plants: Visual 
inspection -- 

Weekly 
Quarterly -- 

EM, PMC ES 

Waste management and disposal: Solid 
waste storage and transportation Solid 
waste disposal sites Asphalt recycling, 
re-use and disposal Sewage 
management and disposal Waste oil 
disposal  

Work sites, Works 
camps, waste disposal 
sites: Visual inspection ---
-- 

Weekly 
Quarterly ---- 

EM, PMC ES 

Coordination with MNP, marz and local 
authorities  

Engineer Log Checking 
with MNP  

Monthly  EM  

Complaints  Complaints Log  Monthly  EM  
Consultation and Information sharing 
with stakeholders and affected land 
users  

Engineer Log. 
Complaints Log. 
Consultation meetings 
Log.  

Quarterly  EM  

 




