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EXECUTIVE SUMMARY  

0.1 INTRODUCTION 

National Highway Authority of India (NHAI) has been entrusted to implement an ambitious 
plan on development of various national highway corridors for augmenting their capacity 
adequately for safe and speedy movement of traffic taking into account the traffic growth 
in such corridor in future decades. Such network of good national highways is projected 
to be the minimum basic requirement of providing a level playing field for the producers 
and manufacturers in different regions of the country. The project of 2 lane with paved 
shoulder of Jowai town to Assam/Meghalaya section (km 69.2 to km173.200) of NH-44 in 
the state of Meghalaya is part of National Highways Development Phase III Programme. 
NH-44, which takes off from NH-40 at Shillong passing through Jowai and Silchar, enters 
Tripura and goes up to Agartala. This National Highway is thus a lifeline for Tripura State 
and touches international border. 

0.2 DESCRIPTION OF THE PROJECT 

The project road takes-off after Jowai town, at a Chainage km 69.200, and ends, at km 
173.200 near Assam/Meghalaya border (Total Length is 104 km). The project road 
traverses through the settlements, of Khlerihat, Ludrambai, Wapung and Mynkere, 
Sonapur falling in the district Jaintia Hill of Meghalaya State, the stretch of the project 
road passes through hilly terrain having a general height of 100 m to 1600 m above MSL 
through the district of Jaintia Hills, which is a part of eastern side of Meghalaya.  Quite a 
few settlements are thickly populated and there is no land available for widening.  

The proposed improvement will aim at improving riding quality, and journey speed and 
reducing traffic congestion on the highway. The options of concentric widening and left or 
right side widening have been considered for the improvement project so as to utilize the 
existing right-of-way (ROW) as far as possible and minimize acquisition of additional land. 
However, land acquisition will be required through entire stretch.  

Table Es 1: project Interventions 

Sl.no Features Existing Proposed 

1 Right of way 10 to 12m in hilly 
terrain; 15 to 17m in 

rolling 

20m 

2 Carriageway 2- lane carriageway 
with width of 6.45 to 
8.3m. 

2- lane carriageway of 7m with 1m paved 
shoulder on hill side and 1.5m paved plus 
0.5m granular shoulder on valley side.  

 Junctions  Minor-29 Up-gradation  

3 Bridges: 
Major 

4  1 reconstruction; 
3 repaired 

 Minor 35 1 reconstruction 
34 to be repaired 

4 Culverts : 
Pipe 

50 
  

10 to be reconstructed  
40 to be repaired 

5 Slab/ RCC 
slab 

391 85 to be reconstructed 
 306 to be repaired 

6 
Drainage 

Masonry drain – 
68.716 km 

Unlined drain -74.8 km  
Stone masonry drain -3.36km 
  

7 Slope Masonry retaining  Retaining walls and breast walls- 
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protection wall-  11.59km, 
Breast wall-  501m 
Gabion wall - 57.5m 
length 

20.49 km (2 to 7m ht.) 

 Extension of 5m wall- 4.63 km 

 Gabion wall of 2m ht- 2.98 km 

 Gabion wall at slope protection work- 
385m 

 3.06 km by installing synthetic erosion 
control mat etc. and rock bolts. (Slope 
protection   measures will be taken as 
per IRC:56-1974) 

8 Bus stop Nil 17 at 10 location 

9 Toll plaza Nil 2 

10  Truck parking Nil 1 

11 Way side 
Amenities 

Nil 2 

 

0.3 METHODOLOGY ADOPTED FOR EIA 

Environmental Impact Assessment (EIA) is the processes in which environmental factors 
are integrated in to the project planning and decision making so as to achieve ecologically 
sustainable development. Best practice EIA is to identify environmental risks, lessens 
conflict by community participation and minimizes the adverse environmental effects. This 
has to consider all environmental parameters that are likely to be impacted by a project. 
Such parameter may be physical, biological, Socio-economic and cultural. 

The process had involved Screening ; Scoping (Finalization of Terms of Reference at this 
stage by Expert Appraisal Committee, MoEF); Preparation of Draft EIA report along with 
Impact analysis, mitigation measures, Environment monitoring and management plan; 
Public Consultation (present stage); preparation of final EIA report; Appraisal by the EAC 
and then approval to the project if found environmentally sound. 

The Environmental Management and monitoring plan is developed along with cost 
provision, on the basis of potential impact analysis and possible mitigation measures, to 
monitor implementation of mitigation measures on ground and provides detailed time 
schedule and duration of monitoring measures. In developing the EIA/ EMP report, the 
EIA Guidance Manual – Highway by MoEF has been duly followed. 

 

0.4 REGULATORY FRAMEWORK 

Review of the existing legislation, institutions and policies relevant to the Environmental 
Impact Assessment at the National and State levels has been done and clearance 
requirements for the project at various stages of the project have been identified.  

The proposed rehabilitation and upgradation of NH 44 is between km 69.200 to km 
173.20 for a length of 104 km. In terms of the provision of Ministry of Environment and 
Forests 2006 notification and subsequent amendments, this project is classified as a 
category „ A‟ project” and  requires Environmental clearance for execution since the 
project requires an additional right of way greater than 20m and length is more than 30 m. 
It falls within 10 km of Interstate boundary (Assam / Meghalaya) and hence „General 
Condition‟ applies. However, environmental clearance for the project stretch from Jowai 
km 69.200 to Sonapur (km139.050) is already obtained (File No: 5-15/2008-1A-III dated 
10

th
 December 2008) for four lanning with 4 bypasses. 

Other requirement of obtaining the clearances from authorities at the state level for the 
project is indicated in Table Es 2. 

Table Es 2: Clearance requirement for the present project 
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Sl. 
No. 

Activity 
Statutory 
Authority 

Relevant Statute 

1 

Setting of hot mix 
plants, crushers and 
batching plants 

Meghalaya State 
Pollution Control 
Board 

Air (Prevention and Control of 
Pollution) Act, 1981 and the Noise 
Pollution (Regulation and Control) 
Rules, 2000 

3 

Establishment of 
workers camp, 
equipment and 
storage yards 

Meghalaya State 
Pollution Control 
Board 

Environment Protection Act, 1986 
and Manufacturing, Storage and 
Import of Hazardous Chemicals 
Rules, 1989 

4 

Storage, handling and 
transport of 
hazardous materials 

Meghalaya State 
Pollution Control 
Board 

Hazardous Waste (Management 
and handling) Rules, 1989 and 
Manufacturing, storage and Import 
of Hazardous chemical Rules, 1989 

5 
Waste water 
discharge from labour 
camps 

Meghalaya State 
Pollution Control 
Board 

Water (Prevention and Control of 
Pollution) Act, 1974 

6 
Opening up new 
quarries 

Department of 
Mining, Govt. of 
Meghalaya 

Environment (Protection) Act, 1986 

7 
Tree cutting 
permission 

Forest division, 
Jowai 

Tree preservation Act , 1976 

8 

Diversion of forest 
land  

Forest division, 
Jowai 

Assam forest regulation Act 1891. 

The Meghalaya Forest Regulation 
(Application and Amendment) Act 
1973 

 

 

0.5 ENVIRONMENTAL SETTING 

Physical Features 

Climate 

The project corridor lies in subtropical zone. It is per-humid (as per C. W. Thornthwaite‟s 
climatic classification) with small seasonal water deficiency. The humidity of the study 
area is moderate to high that varies between 30% to 80 % during the months of October 
and August respectively. The average rainfall ranges between 2,000 and 4,000 mm. The 
mean summer temperature rises as high as 26°C and mean winter temperature falls 
down to 9°C. At times it drops below freezing point. The mean annual soil temperature at 
higher elevations is less than 22°C but it is higher than 15°C; at lower elevations, it 
exceeds 22°C.  

Topography 

The state represents ancient plateau of Precambrian Indian peninsular shield. The 
altitude varies between 100 to 3000 m above MSL. For initial 35 kms it has gentle slope 
ranging from 16° to 15° and rest of the stretch varies from 20° to 45°.  
Geology  

The rock types exposed along NH-44 between Jowai (km 63) to Assam Border (km 
173.00) belongs from Archeans to Tertiary group of rocks. The lithological distribution 
along the road section is submitted in Table Es.3.  

Table Es. 3: Table Showing Lithological Distribution of Rock Units 
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Section 
Chainage (km) Total 

(km ) 
Rock Types 

% wise 
Distribution From To 

I 64 73 9.0 Gneissic Rock with Schist 8.4 

II 73 88 15 
Sand Stone with quartzite 
and shale (without coal 
seam) 

14 

III 88 123 35 
Sand Stone and Shale (with 
coal seam) 

32.7 

IV 123 139 16 Lime stone with shale 15 

V 139 171 32 
Thinly bedded shale with 
sand stone and clay stone 

30 

 

The major structural features seen in the area are Dauki fault (km 140) and Boraghat 
faults (km 131). Dauki fault separates sand stone and clay stone of Brail group with rocks 
of Jaintia group near Sonapur. The Boraghat fault separates the rocks of Brail formation 
with sand stone of Sylhat formation. The structural features used for hazard zonation 
mapping includes, beddings, joints and foliation. 

Land slide hazard zone mapping 

Mapping has been done based on Landslide Hazard Evaluation Factor (LHEF) Rating 
Scheme to assess the risk of landslide. It is based on major inherent causative factors of 
slope instability, lithology, structure, slope morphometry, relative relief, land with soil 
cover and ground water conditions. 28 such locations have been identified along the 
project road. 

Surface water resources and quality 

Two major rivers viz. Lubhaa River, Baleshwar river and seasonal streams viz. Muksa, 
Motaiya, Narpu, Tamung, Umjrung, Tongsheng, Umprushung, Apha are crossed by the 
project road.  Monitoring has been done at four locations viz. Muksa in Ladrymbai, stream 
in Mumdihatti, Lubha river and Baleshawar river. Biochemical oxygen demand for all 
samples are >3mg/l (Water quality Criteria Below C as per CPCB standards). In terms of 
total coliform its less than 500 and falls in Water quality criteria B. E-coli is absent in all 
samples. The water quality is fair in all the locations and mainly because they are flowing 
water bodies. 

Ground water resources and quality 

Depth to ground water table is 2.49 to 3.99 mbgl in pre- monsoon and 1.5 to 1.7 m bgl in 
post monsoon. Stage of ground water development is only 0.16% which leaves a greater 
scope for ground water development and hence no requirement of provisions for ground 
water recharge. There are 8 hand pumps, 16 water taps and 1 tank in the project corridor 
within 5 to 9 m of center line. The water samples are deficient in iron (<0.3 mg/l desirable 
limit), fluoride (<1 mg/l desirable limit), chloride ranging from 13 to 22 mg/l (< 250 mg/l 
desirable limit). Water quality in all the location is fair with dissolved oxygen around 6.8 
mg/l. 
Air Quality 

Air quality was monitored at six locations in the project corridor. The monitoring station 
comprises rural, urban and suburban areas. At all these location all the parameters were 
with in permissible limits. 90 percent of time PM 10 is < 75.44 µg/m³ and PM 2.5 is < 39 
µg/m³ and are on the higher side due to the presence of coal depots along the road. 

Noise Quality 

Noise level was monitored at six locations truly representative of the site. At two locations 
monitoring has been done on both side of road simultaneously. The noise levels near 
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Ratacherra primary school (sensitive location) is higher by 2 dB(A). Near church in 
Thangskai village its more by 2.9 dB (A) than Day time permissible limit and within limit at 
night time. In Sonapur and Umkiang it exceeds by approximately 5 dB(A) in the day time. 

Ecological Resources 

Protected site / Notified forest / wildlife area 

The project road passes through Narpuh Reserve forest from Lubha Bridge at km141.500 
to km 145.00 (Block -I) and km 160.00 to km 167.100 (Block -II). Forest land proposed to 
be diverted is 2.805 ha. The project road does not pass through any wild life sanctuary. 
Also no site or monument notified by Archeological survey of India does exist within 10 
kms of the project road. 

 Flora 
Roadside vegetation all along the stretch varying id densities and composition represents 
the major ecological component of the project corridor. The girth size class distribution 
also indicates that there is a considerable difference in distribution of age classes. The 
most common species is pine and others include Kseh, Ngan, Lakhar, Salynda, Sochram, 
Diengkseh, Kwai, Talong, Jympa, Kathol, Cham etc. The vegetation not only provides 
fruits, flowers, fuelwood and small timber for the roadside communities. This is also the 
habitat of common birds of the region. No endangered floral species does exist within the 
project corridor. A total of 3450 trees have been identified as likely to be cut including 
both in forest and non- forest areas. 

Fauna 

The species found here are - Hoolock - the only tailless ape in India, Golden Cat, Leopard 
Cat, Jungle Cat, Large Indian Civet, Binturong or Bear Cat, Himalayan Black Bear, 
Barking Deer, Pangolin. 

0.6 PUBLIC CONSULTATION 

The consultation process established for the project has employed a range of formal and 
informal consultative tools including in depth interviews with likely key informants, focus 
groups discussions (FDGs), onsite consultation and meetings. The enactment of the 
participation and consultations with the stakeholders was done at various levels 
throughout the project preparation stage. District level consultation shall be carried out 
involving NHAI, PWD and the concerned state organizations such as the State Forest 
Department, State Pollution Control Board, Department of Fisheries etc. Village level 
consultations were held in rural, suburban and urban areas along the corridor of impact of 
the project road to inform people about the purpose and preliminary design of the project. 
Such consultations provided means to get the opinion of the people and their issues of 
concern. Village/local level consultations were held at selected locations. The 
consultation session are proposed to be continued during the implementation and 
monitoring stages of the project. 

Public consultation revealed that roadside communities use the road extensively for their 
requirement. So local people in the immediate neighborhood have an interest in widening 
of the road but they had some reservation in case this results in excessive dislocation of 
people and properties. Issues like compensation, drainage problem, safety, impact on 
roadside vegetation, compensatory plantation and water bodies etc raised by a people 
during consultations have been taken into consideration while devising mitigation 
measures. 

0.7 ANALYSIS OF ALTERNATIVES  

There has been a conscious decision to stick to the existing alignment while undertaking 
the proposed rehabilitation and upgradation work. To reduce damages to roadside 
vegetation and to keep down the level of dislocation of people and properties the option 
of semi-concentric and eccentric widening was exercised all along the alignment.  
Analysis of alternatives has been carried out for scenarios “with or without the project” on 
the existing alignment. The “With project scenario” has been further analyzed through 
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ranking and matrix method in two parts viz. without mitigation measures and with 
mitigation measures. Total scores achieved were -1820 and +1685 respectively. 

0.8 ASSESSMENT OF ENVIRONMENTAL IMPACTS 
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Table Es. 4 Potential Impacts and Mitigation Measures 

Environment
al Concerns 

 Mitigation Measures Locations 

Surface water 
channels and 
ground water 
aquifers 

 Rivers and streams may get 
affected due to siltation, oil 
spills during construction. 

 Road runoff with grease/ oil, 
hydrocarbons and metallic 
ions may into the water 
channels during operation 

 In both cases it may also 
contaminate ground water 

 Construction work and location of plant and machinery near 
water bodies will be avoided. 

 Construction of Oil and grease interceptors refueling platforms 

 An enhancement plan to be prepared for the protection of 
springs and water fall 

 All waste arising due to project activities will be disposed of in 
designated areas identified by the supervision consultant 
during implementation, as per State Pollution Control Board 
norms 

 Packaged sewage treatment system shall be used in the 
labour camps 

   Silt Fencing & sediment traps. 

   Water quality monitoring plan 

   Construction of bridges in lean season 

  Cofferdams for deep foundations 

  Appropriate drainage design 

  Natural drainage shall be maintained 

 74.8 km of unlined drain and 3.36km of stone masonry drain 
has been proposed that will take care of the runoff; recharge 
pits shall be provided wherever feasible and let the water pass 
through oil/ grease interceptor. 

At all water 
bodies near the 
work front.  

Air pollution  Fugitive and gaseous 
emission may increase 
during construction and will 
be temporary 

 

 Emission from plying 
vehicles during operation 

 Construction camps shall be at 1000m down wind direction 
from the settlements 

 Construction machinery will be fitted with dust extraction 
units. 

 All vehicles delivering materials to the site will be covered to 
avoid spillage of materials. 

 All vehicles, equipment and machinery used for construction 

Throughout the 
Project 
Corridor at 
places where 
construction 
machinery will 
be sited 
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Environment
al Concerns 

 Mitigation Measures Locations 

will be regularly maintained to ensure that the pollution 
emission levels conform to the SPCB norms. 

 During operation by improving intersections; by removing 
traffic bottlenecks; by maintaining a steady stream flow of 
traffic  

Noise 
Pollution 

 Increase in noise due to 
construction activity but 
would be for short term 

 During operation period due 
to increase in traffic 

 The plants and equipment used in construction will strictly 
conform to the GoI noise standards. 

 All vehicles and equipment used in construction will be fitted 
with exhaust silencers. The noise from the equipment must 
comply with the relevant legislation for levels of sound 
emission. 

 Workers in vicinity of loud noise, and workers working with or 
in crushing, compaction, concrete mixing operation will wear 
earplugs. 

 All activities pertaining to procurement, storage, transport and 
handling of explosives and subsequent blasting will be carried 
out as per the statutory Indian Explosives Act 1984.  Cutting 
will be restricted only to daytime hours. Prior information of 
blasting operational times (if any) shall be given to people 
living near such blasting sites.  

 Construction activity shall not be carried out at night 

 Camps shall be 1000m away from settlement 

 Signage, speed barriers to be provided at sensitive areas like 
schools, hospitals. 

 Slope correction and improved geometry will help in reduction 
of noise. 

 Constructio
n sites and 
camps; site 
where 
cutting 
would be 
carried out 

 Sensitive 
land uses 
like 
schools 
and 
hospitals 
will feel the 
exposure 
more 

Landslide 1.8 lakh m
3 
of hard

 
and soft rock 

cutting is involved for 150 to 
200mm lateral depth on the hill 

 Retaining wall of 20.49 km has been proposed along with 
extension of 5m height wall for 4.63 km. Gabion wall of 2 m 
height for 2.98 km and that at slope protection work for 385m 

Landslide 
prone zones as 
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Environment
al Concerns 

 Mitigation Measures Locations 

side of road 

 

length have been proposed. Slope protection work has been 
proposed for a length of 3.06 km 

 Cut material shall be used in filling on road side or in 
rehabilitation of borrow areas 

 

identified  

Areas involving 
hill side cutting 

Soil  Contamination of Soil and 
ground water from fuel and 
lubricants  

 Compaction of Soil 
(Moderate to light 
compaction may lead to 
reduced water loss and help 
in plant growth. Heavy 
compaction that may happen 
due to stationed and moving  
machineries may impede 
root growth and intake of 
water and nutrient) 

 Soil Erosion 

 Vehicle/ machinery and equipment operation, maintenance 
and refueling will be carried out in such a fashion that spillage 
of fuels and lubricants does not contaminate the ground. 

 Soak pits along with oil and grease traps will be provided 
around fuel storage areas. 

 In all fuel storage and refueling areas, if located on 
agricultural land or areas supporting vegetation, the topsoil 
shall be stripped, stockpiled and returned after cessation of 
such storage and refueling activities. 

 Haulage route creation shall be kept to minimum  

 Turfing on embankments and slopes for 52.59 Ha 

 Slope protection   measures will be taken as per IRC:56-1974 

 

 At 
identified 
locations 
near 
constructio
n site 

 Haulage 
route 
locations 

 

Vegetation/ 
flora 

- Micro climatic changes i.e. 
Increase in temperature 

- Slope instability 

-  conversion into paved surface 

- No endangered species 

 Through proper re-alignment to minimize cutting of trees. 

 Compensatory afforestation @1:2 in terms of land in the forest 
area and 1:1 in non- forest area.  

 Turfing of slope for 52.59 Ha 

Comparatively 
more in the 
reserve forest 
and hilly 
stretch 

Wild life/ 
Fauna 

 No wildlife corridor identified  

  No Scheduled species 

 Loss or injury to wild animals by speeding traffic is 
therefore a remote possibility. 

 

Cultural/comm  318 structures may get  Compensation and assistance as per NHAI Act 1956 Along built up 
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Environment
al Concerns 

 Mitigation Measures Locations 

unity 
structures 

affected (299 private) 

  Out of 318 , 205 are 
wooden structure, 50 are 
semi pucca, 5 pucca, 12 
thatched and 1 kutcha 
structure 

 Affect livelihood of people  

 Loss of residence 

 Impact on  water extracting 
structures (hand pump/ tap) 

(Resettlement Action Plan has been drawn in line with relevant 
policies and view of affected people) or as decided by the 
competent authority. 

 No structure getting affected shall go un noticed form getting 
compensation 

 By realignment to avoid impact on the shrines and religious 
structures.   

 Plans will be proposed for enhancement of temples and other 
religious structures. 

 Water extracting structures like hand pump and taps shall be 
relocated in consultation with local people 

areas 

 

 

Road Safety  May lead to accidents during 
construction and operation 

 Design improvement at curves 

 Segregation of slow traffic in congested areas by providing 
service roads 

 Provision of proper signage proper lighting arrangement to 
avoid accidents. 

 Traffic management plans will be prepared for congested 
place. 

 IRC:SP:55-2001 shall be followed for Safety in construction 
zone 

 IRC:67-2010 for road signs and other relevant IRC guidelines 
shall be followed 

At all 
construction 
fronts, 
congested 
locations and 
at 
curves/hairpin 
bends 
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0.9 ENVIRONMENTAL MONITORING PLAN 

Environmental Monitoring Plan ensures that the environmental mitigation measures and 
enhancement programme are properly implemented and the responsibility for 
implementation is clearly demarcated. Monitoring of environmental quality during 
construction and during operation reflects the success of implementation of the mitigation 
measures. Monitoring will be conducted by the project authority with the help of an 
independent monitoring organization Monitoring parameters, locations and frequency for 
air, water, noise quality have been suggested. Monitoring of survival rates of plantations 
also has been suggested. Cost estimated for Monitoring is Rs.1125000. 

 

0.10 ENVIRONMENTAL MANAGEMENT PLAN  

Environmental Management Plan (EMP) is the means to ensure that the environmental 
quality of the zone dos not get adversely impacted beyond acceptable level due to the 
construction and operation of the project. The plan lays down measures for three distinct 
phases - (a) design phase (b) construction phase and (c) the operational phase.  This 
plan suggests mitigation measures against all identified impacts. Environmental 
management matrix provides detailed management measures for specified anticipated 
impacts and defines responsibilities of each participating organization. Mitigation and 
management measures have been detailed out for impacts on water bodies, roadside 
vegetation, slope, water /air/ noise quality, road safety, drainage as well as sanitation of 
labour camps. 

A budgetary estimate of Rs.228 lakhs for environmental Monitoring and Management 
activities has been provided. This includes cost of mitigation measures, monitoring and 
training.  Mitigation measures, which are part of engineering activities such as, slope 
stabilization, sediment /silt control, provision of cross-drainage etc. have not been 
included in this estimate.  
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1. INTRODUCTION 

1.1 GENERAL  

India is a vast country. It has a large and diverse network, which serves 1.1 billion 
people. Roads are the most important mode of transport carrying 85% of the 
passenger traffic and 65% of freight.  The production of all categories of vehicles 
has grown at the rate of 16% during the years between 2001-2002 and 2005-
2006. Automotive industry because of its deep forward and backward linkages is 
a key sector of the Indian economy and is likely to act as one of the drivers of 
economic growth. Such spectral growth will be possible because of the strength 
of a huge domestic market, rapidly growing purchasing power, market-linked 
exchange rate and well-established market and corporate governance laws. In 
this context, the development of road sector has to be accelerated to match the 
pace of development of passenger and goods traffic. 

Good physical connectivity is essential for sustaining the economic growth of the 
country.  Major improvements are required in this sector to ensure level playing 
field for the producers and manufacturers located in different parts of the country.  

The development of roads and highways also starts the process of change 
affecting eco-systems, productivity of land, settlements, and demographic pattern 
and may induce urbanization through which it traverses. Improved and efficient 
road network helps in the development of the hinterland. It is also common 
knowledge that well developed and properly maintained road brings in the 
benefits as detailed below: 

  Savings in vehicle operating costs   Faster and comfortable journeys 

  Reduced fuel consumption   Safe travel 

  Benefits to trade especially in 
movement of perishable goods in 
trade 

  Reduced maintenance costs 

  Safe travel   All round development of areas in 
state 

  Reduction in air and noise pollution   

The Status of Indian Road Network is as follows: 

Sl. No. Type Length (km) 

1 Expressways 200 

2 National Highways 66590 

3 State Highways 131899 

4 Major District Roads 467763 

5 Rural and Other Roads 2650000 

 Total Length 3316452 

Meghalaya has 6985 Km of major roads, which includes 880 Km of National 
Highways. Fig 1.1 shows road network of Meghalaya. 

With the increase in volumes of traffic, especially on National Highways there is a 
requirement for widening and improvement of pavements. To cope up with this 
challenge, Ministry of Road Transport and Highways (MORT&H), Government of 
India has decided to take up the development of various National Highway 
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corridors.  

The National Highways Authority of India was constituted by an act of Parliament, 
the National Highways Authority of India Act 1988, it is responsible for the 
development maintenance and management of National Highways entrusted to it 
and for matters connected or incidental thereto. The authority was 
operationalized on Feb 1995. 

Primary mandate of NHAI is time and cost bound implementation of National 
Highways Development Project (NHDP) through host of funding options including 
funding by external multilateral agencies like World Bank, Asian Development 
Bank, JBIC etc. Work mainly comprises of strengthening and four laning of high-
density corridors of around 13,146 km. 

National Highway Development Programme’s prime focus is on developing 
international standard roads with facilities for uninterrupted flow of Traffic with 

  Enhanced safety features   Better riding surface 

  Better road geometry   Better traffic management and 
noticeable signage 

  Divided carriageway and service 
roads 

  Grade Separators 

  Over bridges and underpasses   Bypasses and Wayside 
amenities. 

Fig. 1.1: Road map of Meghalaya State 
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1.2 PROJECT BACKGROUND 

The present project pertains to consultancy services for preparation of feasibility 
and detailed project report (DPR) for the Rehabilitation and Upgrading to two-
lane with paved shoulder of NH – 44, Jowai to Meghalaya/ Assam Border section 
(km. 69.00 to km. 173.20), in the State of Meghalaya under various National 
Highways stretches/ Corridors under (NHDP phase III) programme. NHAI is the 
Employer and the Executing agency of the project. 

During the last fifty years rapid development has taken place with increase in 
volume of traffic.  The existing roads especially the highways of Meghalaya State 
are not able to cope with the increased traffic and there is a need to widen these 
roads. The present project road NH-44 has a very significant place, due to it 
occupying a very strategic position, serving the development needs of 
surrounding areas and also the smooth movement of traffic, while linking it with 
other parts of the country. No doubt, these widened roads will bring positive 
environmental and social impacts but during widening some negative impacts are 
envisaged. The environmental impacts may be direct, indirect or cumulative, i.e., 
impacts on nearby communities and the natural environment, impacts on peoples 
and properties falling  in the direct path of road   development, impacts on people 
indirectly affected by way of disruption of livelihood, impacts on breakages in the 
accustomed travel paths and community   linkages, impacts arising from land 
acquisition and resettlement, impacts on indigenous people, impacts on human 
safety, etc. 

1.3 OBJECTIVES OF THE STUDY 

The main objective of the Environmental Assessment is to improve decision-
making and to ensure that the highway improvement options under 
considerations are environmentally sound and sustainable. The scope of work 
comprises of: 

 Collection of information on existing baseline conditions in order to identify the 
environmental issues in the area. 

 Identification of environmentally sensitive locations i.e. water bodies, roadside 
utilities/facilities, sites of cultural/ historical/ archaeological importance. 

 Assess the adverse impacts on the environment and to suggest cost effective 
mitigation measures along with enhancement plan to mitigate the negative 
impacts. 

 Preparation of Environmental Management Plan, which will include 
implementation schedule and associated costs for execution of mitigation and 
enhancement, works; development of an environmental monitoring program 
for construction and operational phases; detailing of the requirements for 
institutional strengthening and training.  

1.4 STRUCTURE OF THE REPORT 

The Environmental Impact Assessment Report is structured as follows: 

Chapter 1 - Introduction 

Chapter 2 - Description of the Project 

Chapter 3 - Description of the Environment 
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Chapter 4 - Potential Environmental Impacts and Mitigation Measures 

Chapter 5 - Analysis of Alternatives 

Chapter 6 - Environmental Monitoring Programme 

Chapter 7 - Public Consultation 

Chapter 8 - Project Benefits 

Chapter 9 - Environmental Management Plan 

 

 

● ● ● 
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2. DESCRIPTION OF THE PROJECT 

2.1 LOCATION 

The project road starts after Jowai town, at a Chainage km 69.200, and ends at 
km 173.20 near Assam/Meghalaya Border (Total Length is 104 km). The project 
road traverses through the settlements of Khlerihat, Ludrambai, Wapung and 
Mynkere, falling in the district Jaintia Hill of Meghalaya State, details of which is 
given in Table 2.1. Fig. 2.1 shows the map depicting the location of project road. 
The stretch of the project road passes through hilly terrain having a general 
height of 100 m to 1600 m above MSL through the district of Jaintia Hills, which is 
a part of eastern side of Meghalaya.  

Table 2.1: Detail of Project Road passing through  
Different Settlements 

Settlement Chainage 

Jowai Km. 64.00 – Km. 69.00 

Wapung Km. 86.00 – Km. 88.00 

Lad Rymbai Km. 90.00 – Km. 93.00 

Khliehriat Km. 96.00 – Km. 98.00 

Ummyrsong Km.115.00 – Km. 116.00 

Lumshnong Km. 125.00 – Km 127.00 

Sonapur Km. 138.50 – Km 139.50 

Umkiang  Km 154.00 – Km 156.00 

Ratachera  Km 167.00– Km 169.00 

Total Length as per existing 
Chainage Km 69.20- km 173.20 

104 Km 

2.2 SALIENT FEATURES 

 The project road passes through the congested semi urban settlement and 
rural settlement and dense jungle vegetation starting from Jowai and ending 
at Assam/ Meghalaya Border  

 It passes through rolling and hilly terrain.  

 Geographically the existing road lies 25 2 N and 26 6 N latitude and 

between 89 50 E and 92 50 E longitudes. 

 The Settlements, agriculture land, valleys, mixed jungle vegetation and the 
hills beside the existing road give limited scope of widening. There is dense 
mixed jungle where widening will lead to felling of a large number of trees 
within the ROW.  

 There are about 5 churches; 1 temple and 3 graveyards are along the existing 
project road. 

 The land use pattern along the project road is characterized by highly 
populated few towns, rural settlements, coal mines and depots, agricultural 
and forest cover. 

 There are some utility services like water supply, electrical lines and optical 
fiber telephone cables within the ROW near the town/ village, which will need 
to be relocated during the widening of the highway. Summary of salient 
features of project road are given in Table 2.2 
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Table 2.2:  Summary of Salient Features of Project Road  

Sl. No. Feature Project Stretch 

1 Existing Chainage 69.2 to 173.20 

2 Length (Km) 104  km 

3 Improvement Widening 

4 Villages/Towns Payish,Yillarg, Wapung, Khlerihat, Lidrambai, 
Mynkere, Sonapur, Umkiang and Ratachera 

5 Raw material sources 12 borrow areas has been identified; 4 
aggregate quarries, 4 sand sources and 7 
water sources 

6 Rivers Lubhaa River, Baleshwar river 

7 Seasonal Streams Muksa River, Motaiya River, Narpu Stream, 
Tamung River, Umjrung Stream, Tongsheng 
River, Umprushung River, Apha River 

8 Air Monitoring Stations  Kleirihat, 
  Mumdihatti, 
  at location with coal depot on both side,  
 Umstad Village,  
 Sonapur village ,  
 Ratachera Village (Near Primary School) 

 

9 Noise Monitoring 
Stations 

 Wapung,  
 Near Mumdihatti , 
 Thangskai Village (Near Church),  
 Umstad Village,  
 Sonapur, 
 Ratachera Village (Near Primary   School. 

 

10 Water Monitoring 
Station 

 stream in Ladrymbai,  
 Stream in Mumdihatti, 
 Lubha River, 
 Baleshwar river 
 hand pump on LHS in Khilehriat Town, 
 hand pump on LHS Mumdihatti town 
 handpump on RHS in Pyrtakuna village 

11 Dump Sites Identified Dumping site identification for solid waste 
disposal is under processes in consultation 
with the State Government, a set of criteria will 
be developed for such identification. No 
dumping site will be located in forest area. 

12 Tree to be Cut 3450 including both reserve forest and non-
forest trees 
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Fig. 2.1: Location map of the project road 

2.3 ROAD CONDITION 

The existing road has blacktopped carriageway with the width varying from 5.5m 
to 7m. The pavement in certain locations has developed cracks, rutting, raveling 
and potholes mainly on account of poor drainage.  

In rest of the road length surface condition is generally satisfactory.  Side 
shoulders are almost un-surfaced and in damaged condition reducing the width to 
blacktop in most of the stretches. 

2.4 RIGHT-OF-WAY 

The ROW could not be measured during collection of inventory data as no 
boundary pillars were available along the project. No data was available with 
PWD. The BRO has not been able to provide any data. The revenue maps do not 
exist. The consultant could not collect any information from revenue authorities 
also. In built-up area, the land available is between 10m to 12m only. 

2.5 IMPROVEMENT PROPOSAL 

The improvement works envisage widening of the carriageway (2-lane to 2-lane 
with paved shoulders) and its geometric improvement, rebuilding the pavement to 
structurally sound designs, construction of bridges and culverts, construction of 
retaining walls, breast walls and other slope protection works, junctions and other 
miscellaneous features e.g. road signs and other road furniture for improving 
safety and comfort of travel. Existing cross – drainage structures on the highway 
have been thoroughly examined for their hydraulic and structural adequacy and 
wherever some structures are found to be inadequate, these have been duly 
proposed to be repaired/rehabilitated. New cross – drainage structures would be 
provided on the new 2 – lane carriageway. The proposed improvement aims at 
improving the riding quality, improving journey speed and reducing congestion of 
traffic on the highway. 

 
Fig. 2.2 The project road passing 

through Jungle Vegetation 
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The improvement works will also provide service areas at regular intervals for the 
highway users and therefore the current practice of stopping vehicles near the 
urban/congested stretches will be relatively unhindered. The impacts on air and 
noise due to traffic congestion/hindrances will also be removed as compared to 
the present situation.  

The options of concentric widening and left or right side widening have been 
considered for the improvement project so as to utilize the existing right-of-way 
(ROW) as far as possible and minimize acquisition of additional land. However, 
land acquisition will be required as the existing ROW varies between 10 m to 
12m.  

Table 2.3:  Project Interventions 

Sl.no Features Existing Proposed 

1 Right of way 10 to 12m in hilly 
terrain; 15 to 17m in 

rolling 

20m 

2 Carriageway 2- lane carriageway 
with width of 6.45 to 
8.3m. 

2- lane carriageway of 7m with 1m paved 
shoulder on hill side and 1.5m paved plus 
0.5m granular shoulder on valley side.  

 Junctions  Minor-29 Up-gradation  

3 Bridges: 
Major 

4  1 reconstruction; 
3 repaired 

 Minor 35 1 reconstruction 
34 to be repaired 

4 Culverts : 
Pipe 

50 
  

10 to be reconstructed  
40 to be repaired 

5 Slab/ RCC 
slab 

391 85 to be reconstructed 
 306 to be repaired 

6 
Drainage 

Masonry drain – 
68.716 km 

Unlined drain -74.8 km  
Stone masonry drain -3.36km 
  

7 Slope 
protection 

Masonry retaining 
wall-  11.59km, 
Breast wall-  501m 
Gabion wall - 57.5m 
length 

 Retaining walls and breast walls- 
20.49 km (2 to 7m ht.) 

 Extension of 5m wall- 4.63 km 

 Gabion wall of 2m ht- 2.98 km 

 Gabion wall at slope protection work- 
385m 

 3.06 km by installing synthetic erosion 
control mat etc. and rock bolts. (Slope 
protection   measures will be taken as 
per IRC:56-1974) 

8 Bus stop Nil 17 at 10 location 

9 Toll plaza Nil 2 

10  Truck parking Nil 1 

11 Way side 
Amenities 

Nil 2 
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2.6 Natural Resources Requirement 

Natural resources required in the form of raw material for the above interventions are as 

given in Table 2.4. No material shall be extracted from  
Table 2.4 Quantity of materials required 

Materials required Quantity Sources identified and 

tested 

Earthwork  5.5 lakh cum 12 borrow areas as in 
Fig.2.2 

Aggregates 6.7 lakh MT  4 aggregate quarries fig. 
2.3 

Sand 3.86 lakh MT 4 sand sources Fig.2.4 

Water 1100 kl/day 7 water sources as in 
Fig.2.5 

Diesel 1.85 lakh kl  

Bitumen 0.18 lakh MT  

Cement 0.24 lakh cum  

Fly-ash No TPP within 100 kms  

Land Total Land requirement- 

44.08 ha 

Govt. land :11.94 ha 

Private land: 32.13 ha 

Narpuh reserve forest: 2.805 

ha 
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Fig. 2.2: Borrow Area Lead Chart
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Fig. 2.3: Lead Chart of Quarry Stone Metal 
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Fig. 2.4: Lead Chart of Sand Sources
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Fig.  2.5 : Lead Chart of Water Samples 

 

● ● ● 



 
 
Description of the Project 

Draft Detailed Project Report, 2-Lane Option [Volume IV (Part – A): Environmental Impact Assessment] 

2 - 2 

 

 



Rehabilitation and Up gradation of existing 2 lane to 2 lane with paved shoulder from Jowai  (km 69.2) to 
Meghalaya/ Assam Border  (km 173.20) Section of NH-44 in the State of Meghalaya under NHDP Phase-III 

Programme (Package No. NN/DL2/4) 

 

Draft Environmental Impact Assessment 

3 - 1 

3. DESCRIPTION OF THE ENVIRONMENT 

3.1 GENERAL 

The Environmental Assessment identifies and assesses the existing 
environmental feature, which is based on the field survey within Proposed ROW, 
as well as data collected from various secondary sources. It is required in order to 
assess the magnitude of potential impacts both beneficial as well as adverse due 
to the proposed project activities on the environment.  

3.2 PHYSICAL ENVIRONMENT 

Location  

The project road traverses through the Hilly 
and flat terrain (see Fig. 3.1) and elevation of 
the District ranges between 1050m to 1350m. 
The district of Jaintia hills lies in the eastern 
part of the state of Meghalaya and situated 

between 25 2 N and 26 6 N latitude and 

between 89 50 E and 92 50 E longitudes. 
In general, the whole District is full of rugged 
and undulating terrains with the exception of 
the deep gorges, steep precipice and narrow 
valleys carved out by the rivers of Umngot, 
Myntdu, Lukha, Myntang and a good number 
of other turbulent streams that drain out all 
over the District. The Jaintia Hill District bounded by Karimganj and North Cachar 
District of Assam in the east, the Karbi Anglong 
District of Assam in the North, Bangladesh in the 
South and East Khasi Hill District of Meghalaya 
in the West. The narrow strip of land at the 
foothills runs long the International border of 
Bangladesh. 

The road passes through Jaintiahill district, of 
Meghalaya state, having an area of 3819 sq. 
km. and population of 2.99 lakhs and both male 
and female population sharing the equal 
proposition of 1.49 lakhs as per 2001 census. 
The project road takes off at km 69.200 of NH-
44 (After Jowai town) and it passes through 
Payish, Yillong, Wapung, Lidrambai, Khlerihat 
and Mumdihatti in the Jaintiahills district and end 
at Assam/Meghalaya border at Km 173.200.  

Topography 

The Jaintia hills in the State of Meghalaya are bounded on the North and East by 
the State of Assam, on the South by Bangladesh and on the West by East Khasi 
Hills District. The Jaintia Hills is formed of various rock types with varying 
lithological characters. Different denudation like rainfall, surface water and 
temperature conditions have played an important role on the rock types in 
moulding the landforms of the area. It is a remarkable hilly tract with a chain of 
hillocks. The upper region of Jaintia Hills has extensive river valleys. It covers an 
area larger than rest of the upland region of Meghalaya. The important valleys 

Fig. 3.1: The Project Road 

Fig. 3.2: Relief and Slope Map of 
Jaintiahills District 
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are the Sung valley, the Jowai north valley, the Jowai south valley, the Letein 
valley, the Myntang valley and the Umiurem valley. The district may be divided 
into three Parallel zones. The Northern zone is composed of the gentle hilly 
slopes draining into Brahmaputra valley of Assam through Karbi Anglong and 
North Cachar Hill District is shown Fig. 3.2. The central cone is composed of the 
undulating plateau land where about 75 percent of the vegetation are made up of 
conifers-Pinus Kesiya and hardly 25 percent are broad leaf species. Most of the 
rivers that flow into Brahamaputra Valley and Surma Valley originate from the 
plateau. The southern zone is composed of steep slope draining into the Bark 
Valley of Assam and the Surma Valley of Bangladesh. The natural vegetation in 
the southern zone is composed of broad leaf species only. In fact, the southern 
zone is renowned for the cultivation of cash crop like pan, betel nut, teezpatta, 
piper oblongum and piper nigrum etc. 

Geology and Mineral Resources 

The geology of the Meghalaya comprising three hills namely Khasi hills, Jaintia 
hills, Garo hills, consists of older and stable rock types, which are highly resistant 
to weathering, mostly belonging to Periods of Archean Gneissic complex, 
Shillong Group of rocks, Lower Gondwana rocks, Sylhet Traps and Cretaceous-
Tertiary sediments.  

The layers of earth in the project area comprises of Schist, Gneisses & Quartzite / 
BHQ Unclassified Crystalline (Metamorphic), Sand Stone, Shale, Lime Stone 
(Sedimentary- Consolidated), Granite, Granodiorite, Pegmatite (Igneous 
Intrusive). The lithological distribution of the project stretch is given in  
Annexure 3.1 

Table 3.1: Geological Formation of the Project Section of NH-44 

Era Age Stages  
Group 
Name / 

Localities 

Type of 
Formations  

Upper 
Tertiary 

 Chengpara 700 m  

Older Alluvium, 

Conglomerates 

Oligo-
Miocene 

Baghmara 530 m Garo Hills  

 Kopili 500 m  

Tertiary  

 Simsang 1150m   

Eocene Shella 600 m 
Jaintia 
Hills  

Calcareous 
facies. 

 Langpur 100 m   

  Mahadek 150 m  

Stalagmites and 
Stalagmites.  

Mesozoic 
Upper 
Cretaceous 

Bottom-
Conglomerate 

25  m  
Khasi 
Hills 

  Jadukata 140 m  

Unconformity 
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The Archean, a remnant of the northeasterly extension of the Indian peninsula, 
remained a landmass experiencing earth movements leading to complete folding 
and fracturing of the ancient rocks till 
Precambrian times the central part 
now covering the eastern Khasi and 
central Jaintia hills. The Gneissic 
group of rocks shows evidences of 
basement deformation, intricately 
folded and show a high degree of 
flowage indicative of high mobility of 
rock due to deep burial. The rock and 
mineral map of Jaintiahill district is 
given in Fig. 3.3. 

Shillong Group of rocks shows broad 
open folds with few steeply dipping 
zones, apparently due to faulting. 
Some rocks of the Shear Zones show 
evidences of Sulphide (mostly pyrite) 
mineralization. 

Lower Gondwana, Sylhet Traps, 
Cretaceous-Tertiary till Miocene, 
Sedimentation continued 
uninterruptedly over the southern and 
western part of the Garo Hills and 
southern fringe of the Khasi Hills; the 
Jaintia block become uplifted and 
remained landmass. 

The magnificent gorges scooped out by rivers in the Southern Khasi and Jaintia 
Hills are the result of massive headward erosion by antecedent streams, along 
joints of the sedimentary rocks over the block experiencing relatively greater 
uplift. Whole northeast falls in the seismic category- V that is very sensitive, 
hence Jaintia hill district also very sensitive according to seismic point of view. 

The State of Meghalaya mainly depends on the four principle mineral deposits, 
Limestone, coal, Sillimanite and Clay. 

Limestone the extensive belt (approx.200 km 
long) of good quality limestone (Jaintia Group 
of Eocene) occurring along the southern 
border of the Khasi Hills and it is utilised 
locally;  

Coal  Starting from the territory of Jawai upto 
Surfi town the road is passing through the  
coal seems and is confined to the Tertiary 
Formation of Garo & Khasi Hills (Lakadong 
Area, Lumshnong area, Tenglahg area)  with 
an annual output of about 40,000 tonnes. The 
high sulpur content and high delivery cost due 
to the location of the deposits in remote 
places is a hindrance for the proper exploitation of this vast reserve. Surfi is the 
local name of best quality of coal as well as name of town. The coal were stored 
along the NH 44 is given in Fig. 3.4.  

Fig. 3.4: A view of Coal deposit  
along NH44 

Fig. 3.3: Rock and Mineral map of  
Jaintia Hills district 
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Sillimanite the deposits are found in massive form scattered in 27 major or minor 
deposits in Nongstoin area and is reputed to contain the best quality in the world 
and is famous for its ideal properties as natural refractory. It occurs at places in 
association with Corundum; 

The age of the rock types exposed along NH-44 between Jowai (Km 63) to 
Assam Border (Km 172) are Archeans to Tertiary group of rocks. Lithological 
distribution of rock types along NH-44 between Km 63.00 to Km 172.00 may be 
referred in Annexure  3.1. 

Mining 

The total deposit of coal in Jaintia Hills district of the state is approximately 40 
million tones spreading over patches of different sizes. The areas where coal 
mining is prominent are Bapung, Lakadong, Jarain-Shkentalang, Lumshnong, 
Malwar-Musiang-Lamare, Sutnga, Ioksi, Chyrmang and Mutang. Bapung has the 
largest deposit of 34 million tonnes covering an area of 12 km2. The main 
characteristics of the coal found in Jaintia Hills are its low ash content, high 
volatile matter, high calorific value and comparatively high sulphur content. The 
coal is mostly sub-bituminous in character. The physical characteristics of the 
coal of Jaintia Hills district are that it is hard, lumpy, bright and jointed. 
Composition of the coal revealed by chemical analysis indicates moisture content 
between 0.4 to 9.2 percent, ash content  between 1.3 to 24.7 percent, and 
sulphur content between 2.7 to 5.0 percent. The calorific value ranges from 5,694 
to 8230 kilo calories/kilogram (Directorate of Mineral Resources, 1985) 

The mining activities along the existing road are small-scale ventures controlled 
by individual owners of the land. Coal extraction is done unscientifically by 
primitive sub-surface mining method commonly known as ‘rathole’ mining  
(Fig. 3.5). In this method, the land is first cleared by cutting and removing the 
ground vegetation and then pits ranging from 5 to 100 m2 are dug into the ground 
to reach the coal seam. Thereafter, tunnels are made into the seam sideways to 
extract coal, which is first brought into the pit by using a conical basket or a 
wheelbarrow and then taken out and dumped on nearby unmined area. Finally, 
the coal is carried by trucks to the larger dumping places near highways for its 
trade and transportation. Entire roadsides in and around mining areas are used 
for piling of coal, which is a major source of air, water and soil pollution. Off road 
movement of trucks and other vehicles in the area causes further damage to the 
ecology of the area. Hence, a large extent of the land is spoiled and denuded of 
vegetal cover not only by mining but also by dumping and storage of coal and 
associated vehicular movement (Fig. 3.6). Mining operation, undoubtedly has 
brought wealth and employment opportunity in the area, but simultaneously has 
lead to extensive environmental degradation and erosion of traditional values in 
the society. Environmental problems associated with mining have been felt 
severely because of the region’s fragile ecosystems and richness of biological 
and cultural diversity. The indiscriminate and unscientific mining, absence of post 
mining treatment and management of mined areas are making the fragile 
ecosystems more vulnerable to environmental degradation and leading to large 
scale land cover/ land use changes. The list of coal storage locations along the 
project road is given in Annexure 3.2 
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Fig. 3.5 View of “rathole” mining activity along 
the project road 

Fig. 3.6: Dumping of Coal in vegetated area 

Land Slides 

 With the inherent weak geology of fractured rock, the steep unstable slopes are 
further weakened by action of water during monsoons and result in landslides. 

Deforestation as a result of felling of trees for timber, animal fodder and removal 
of vegetation cover due to slash and burn 
agriculture are added factors, responsible for 
the increased soil erosion and destabilization 
of slopes. 

The locations of the landslide prone areas 
along the proposed project roads have been 
identified (See Fig. 3.7).  

The Road passes though the heavy landslide 
area, occurrence of landslide is frequent and 
disruption in the lifeline is mainly due to 
occurrence of big landslides/formation 
breaches during heavy monsoon, which 
deprive these states from, supply of essential 
commodities. With the inherent weak geology of fractured rock, the steep 
unstable slopes are further weakened by action of water during monsoons and 
result in landslides. Fig. 3.8 (a and b) shows the real nature of the landslide and 
their impact. 

Deforestation as a result of felling of trees for timber, animal fodder and removal 
of vegetation cover due to slash and burn agriculture are added factors, 
responsible for the increased soil erosion and destabilization of slopes. 

  
Fig. 3.8: a and b Sonapur Landslide and recovery activity 

 

 

Fig. 3.7: Landslide Occurrence at km 
138.00 along NH 44 
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Climate 

The project corridor lies in subtropical 
Zone. The climate in the Jaintia hills has its 
own peculiarities and different from the 
other part of region. The average altitude 
range of the region varies from 1350m to 
1425m. The average Wet and cold winters, 
with relatively dry and moderately hot 
summer are the main features of the 
region.  

The central upland experiences very cold 
night during the winter where the 
temperature goes down to 1.70c. The 
temperature never rises above 260c in any 
part of the year. The areas in the south of 
Jaintia Hills district fall under highest 
rainfall zone (more than 500 cm). 

The climate of the area is subtropical 
monsoon. The average rainfall is 3500m 
and mean maximum and minimum, temperatures are 240C and 150C 
respectively. Three-fourth of the total rain falls between May and October.  
(Fig. 3.9) 

The average minimum annual rainfall is 251cm, maximum annual is 367 cm at 
Jowai, and this station does not experience any rain shadow effect. With more 
than 70 percent of the rainfall taking place in the monsoon season spread over 
June to September. 

Rainfall 

The average monthly rainfall is given in Fig. 3.10, and does not experience any 
rain shadow effect. With more than 70 percent of the rainfall taking place in the 
monsoon season spread over June to September. 

 

Fig. 3.10: Mean monthly rainfall of project area 

Temperature 

Fig. 3.9: Climatic Condition Map of 
Jaintiahills district 
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The monthly minimum and maximum temperature of the project area is given in 
Table 3.2 and the lower temperature were observed during the winter months 
and higher temperature were observed during the months of summer. 

Table 3.2: Monthly minimum and maximum temperature of project area 

Months 
Temperature (oC) 

Maximum Minimum 

January 14.7 5.7 

February 17.1 7.0 

March 21.3 11.0 

April 23.3 13.7 

May 23.4 15.3 

June 23.3 17.1 

July 23.5 17.6 

August 23.9 17.4 

September 23.1 16.3 

October 21.5 13.9 

November 18.8 10.3 

December 16.0 6.5 

Humidity 

The humidity of the study area is moderate to high that varies between 50% to 
87% during the months of March and July respectively. The monthly humidity of 
the project area is given in Table 3.3 

Table 3.3: Monthly average humidity (%) of project area 

Months Humidity (%) Months Humidity (%) 

January 61 July 87 

February 55 August 85 

March 50 September 82 

April 62 October 71 

May 74 November 64 

June 86 December 57 

Land Use Pattern  

The land use map of the district is shown in Fig. 3.11 and pattern within 500m 
radius of the road is shown in Fig 3.12 and map in Annexure 3.3. Forest cover is 
dominant Landuse of the area followed by agriculture, barren land The major 
crops in the area are maize, rice, potato, French beans etc. Sensitivity mapping 
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has been done (Annexure 3.3) to locate the ecologically fragile and landslide 
prone areas so as to propose slope protection, minimum removal of vegetation 
form the hilly forest areas and other relevant mitigation measures. 

 

 

Fig. 3.11: Landuse Map of  
Jaintia hills district 

Fig. 3.12 Land Use Pattern of the Project Area 

Surface Water Resources in the Project Area 

The Central Pollution Control Board has conducted studies on the water 
resources in the project area. The same are presented here. 

River Lubah Upstream, Sonapur 

Sonapur is located on the Shillong -Jowai-
Badarpur-Silchar Road on National Highway-
44. Sonapur is located almost midway 
between Jowai and Silchar. River Lubah 
(Refer Table below) flows within a kilometer 
distance from Sonapur (See Fig. 3.13). Lubah 
fish is very popularly served in the houses 
located on either side of NH-44 at 
Sonapur. All inter-state traffic breaks 
journey for refreshment at Sonapur. A 
single span pre-stressed concrete bridge 
over the turbulent Lubah River, serves as 
critical link between the Brahmaputra valley 
of Lower Assam and the Barak Valley of 
Cachar. It also serves as a virtual gateway for the states of Mizoram and 
Tripura on their overland routes through Meghalaya, Assam and beyond. The 
hilly terrain on either side of the Lubah Bridge is covered by reserve forests -
Narpuh Reserve Forest. The Funnel shaped valley of the Lubah River broadens 
out soon after crossing the bridge. The monitoring was undertaken at upstream 
of Lubah Bridge. Cement manufacturing company is located at a distance of 1 
km at Lumshnong. The coal storage, quarrying, mining and transport area of 
Jaintia Hills starts from Latumbai at upstream of this location. 

River Lubah Downstream, Sonapur 

The sampling location is situated at downstream of Lubah Bridge at Sonapur 
village on the Shillong-Jowai-Badarpur-Silchar Road at National Highway-44. 

Fig. 3.13: View of Lubha river near  
Sonapur village 
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River Lubah towards downstream reaches has totally rocky terrain. Another River 
Umnysong passes through at Tongseng at a distance of 7 km from Sonapur. 

River Malidor, New Malidor, Jalalpur 

The sampling site of River Malidor (Refer Table 3.4) is located on Jaintia hill 
border road of NH - 44 passing through the Assam - Meghalaya Border near Shiv 
temple. Kalain is located at a distance of 18 km from this location. River Malidor 
flows through Jaintia Hills of Meghalaya and Karbi Anglong Tea Estate of Assam. 
The trees are cut to make way through the hilltop for sliding wood from the hill to 
road side. The tea gardens and Barak valley start from this area. From Ratachera 
Assam border is 10 km and Badarpur is 44 km on National Highway - 44. 
Streams from the surrounding hills join the river. The entire hill area is covered by 
beetle nut plantation and harvesting is done on the roadside. Rhododendron 
grows all along the road side near Umkiang in Meghalaya at a distance   of   3 
km. River Lubah is located at a distance of 48 km at Sonapur and Shillong is 145 
km from this location of New Malidor. 

Table 3.4: Environmental Problems related to various activities  

S. No. 
Rivers / 

Water bodies 
Location of 

stretch 
Activities 

Environmental 
problems 

1. River Lubah 
upstream 

Sonapur, on    
the Shillong-
Jowai-Badarpur-
Silchar Road 
NH-44, Jaintia 
Hills District 

Lubah fish is a popular 
food at Sonapur being an 
inter-state traffic on  
NH-44. Lubah is close to 
international Indo-Bangla 
frontier, land sliding, 
construction of road, 
washing and bathing 
were common activities. 
Cement manufacturing 
company at Lumshnong. 

Solid waste dumping 
on river side due to 
traffic break journey 
for refreshment, 
vehicular emission, 
habitat destructions, 
silting in water body. 

2. River Lubah 
downstream 

Sonapur, 
downstream          
of Lubah           
bridge, Jaintia 
Hills District. 

Domestic activities at 
Sonapur village, land 
sliding, forest cover. 

Surface runoff, 
silting in water 
body, habitat 
destruction. 

3. River Lubah 
November, 
2003 

Sonapur 1 km 
d/s of Lubah 
bridge Jaintia 
Hills district. 

Cement manufacturing 
company at Lumshnong, 
coal storage and 
transport from Latumbai 
on NH-44 quarrying and 
mining. 

Silting in water body. 

4. River Malidor 
November, 
2003 

New Malidor, 
Jalalpur, 
Assam-
Meghalaya 
Border, Jaintia 
Hill Boarder 
Road, NH-44. 

Deforestation, stone 
crusher, dredging, sand 
recovery, stone collection 
from river bed. 

Habitat destruction, 
silting in water body. 

5. Thadlaskein 
Lake 

Mukhla at 
National 

Tourist activity, forestry, 
Sajar Nangli Memorial 

Silting in water body 
due to profuse 
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S. No. 
Rivers / 

Water bodies 
Location of 

stretch 
Activities 

Environmental 
problems 

Highway-44, 
Jaintia Hills 
District. 

Park, cultivation, washing, 
pumping water for 
agriculture 

growth of wetland 
plant and 
macrophytic 
Vegetation, 
excessive use of 
water for cultivation, 
loss of water level in 
the lake, water 
quality is affected 
from surface 
runoffs. 

6. River Myntdu 
upstream 

Jowai, west 
central part of 
Jaintia Hills 
District on NH-
44. 

Interstate highway. 
Historical importance of 
Jaintia Hills, Vast 
reserves of coal and 
Limestones, Pine forestry 
agricultural fields and 
fish ponds adjacent to 
water body. Direct use of 
river water through 
pumping in cultivated 
lands, washing, fishing 
and boating. 

Water quality 
affected by surface 
runoffs, silting in 
water body, 
habitat destruction 
due to human 
activities. 

7. River Myntdu 
Middle stream 

Jowai, 
surrounded by 
Jaintia Hills, 
upstream of 
Road bridge 
Jaintia Hills. 
District 

Hilly terrain, vibrant flow 
of water, forest cover, 
stone crushing, quarrying, 
hill sand recovery. 

Habitat destruction 
due to silting in 
water body and 
poor substratum. 

8. River Myntdu 
downstream 

Syntuksiar, 
Jowai Jaintia 
Hills District, 
lalong on 
National 
Highway-44 
8km from 
Jowai. 

Paddy fields, tourist spot 
at Kiang Nanbah 
monument, fishing, 
bathing and washing 
activities, solid waste 
dumping, open 
defaecation. 

Surface runoff 
from cultivated 
paddy fields; affect 
water quality, silting 
in water body, 
habitat destruction. 

9. River Umngot Dawki at 
Jaintia Hills 
District. On the 
Indo-Bangla 
border at the 
end of the 
Guwahati - 
Shillong - Dawki 
Road. 

Tourist activities. River 
Links Jaintia Hills District 
with East Khasi Hills 
District through an ancient 
motorable bridge joining 
NH-40. Cultivation, 
fishing, bathing, water 
sports, transport through 
boats. 

Sandy substratum, 
habitat destruction, 
surface run offs 
from hilly terrain at 
both the bank of 
river. 

Source: Central Pollution Control Board 
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Ground Water Sources along the Road Alignment  

Depth to ground water table is 2.49 to 3.99 mbgl in pre- monsoon and 1.5 to 1.7 
m bgl in post monsoon. Stage of ground water development is only 0.16% which 
leaves a greater scope for ground water development and hence no requirement 
of provisions for ground water recharge. There are 8 hand pumps, 16 water taps 
and 1 tank in the project corridor within 5 to 9 m of center line. (refer Annexure 
3.4). The depth of these hand pumps varies from 15-20 meters to 40-50 meters. 
The water from the hand pumps are utilized for drinking and other domestic 
purposes.  

Rain water harvesting 

People mostly rely on water harvested during rainy season, which they store in 
small check dams for future use. The other source of water is water flowing from 
the hills in form of small water falls/streams. This water is captured and stored 
and distributed for local requirement through pipes. This water is managed and 
sold by private people @ Rs.30/- per (18X16) liters. Many people are engaged in 
purchasing this water and sell a container of 16 liter water @ Rs. 3-5/-, 
depending upon the distance they travel for delivering this water. (One such 
water facility, which was visited during the survey, exists at Biharitila in Ladrymby 
Town. It is about 10m away from road on LHS. Such water facilities do exist in all 
major settlements. The road and the land adjoining the road within the ROW 
contain coal underneath and hence the mined ore is stored in the vicinity. It was 
notice during the site visit that coal storage sites were located near the water 
facility due to which there are chances of water getting contaminated). In major 
settlements government also supplies water but it is not available to all people 
and also not sufficient to the people those have connection for the Government 
water supply. 

Ground and surface Water Quality 

Water quality along the road is good as reported by Water testing Laboratories, 
Public Health Engineering Department, and Shillong. There are no major 
pollution sources in the area. Apparently, the running water is suitable for 
drinking, construction and irrigation purposes. However, in order to find out the 
existing water quality scenario samples were collected from surface as well as 
groundwater sources i.e. rivers, hand pumps as well as from the waterfalls. 
Details of the sampling locations and result of ground water quality are given in 
Table 3.5 and surface water given in Table 3.6.   

The ground water samples are deficient in iron (<0.3 mg/l desirable limit), fluoride 
(<1 mg/l desirable limit), chloride ranging from 13 to 22 mg/l (< 250 mg/l desirable 
limit). Water quality in all the location is fair with dissolved oxygen around 6.8 
mg/l. 
Monitoring for surface water has been done at four locations viz. Muksa in 
Ladrymbai, stream in Mumdihatti, Lubha river and Baleshawar river. Biochemical 
oxygen demand for all samples are >3mg/l (Water quality Criteria Below C as per 
CPCB standards). In terms of total coliform its less than 500 and falls in Water 
quality criteria B. E-coli is absent in all samples. The water quality is fair in all the 
locations and mainly because they are flowing water bodies. The water quality 
standards are given in Annexure 3.5 

Table 3.5:  Ground Water quality along the Project Road 
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Parameters Units Hand 
pump 
Khilehriat 
Town 
(KM - 
98.02) 

Hand 
pump 
Mumdihatti 
Village 
(KM-
102.50) 

Hand 
pump 
Pyrtakuna 
Village 
(KM -
139.0) 

Desirable 
Limit as 
per 
IS:10500 

Permissible 
Limits as 
per 
IS:10500 

Turbidity NTU < 1.0 < 1.0 < 1.0 5 10 

pH   7.24 7.18 7.38 
6.5 – 8.5 

No 
Relaxation 

Total 
Hardness 
(as CaC03) 

mg/L 268.0 232.0 240.0 

300 600 

Iron (as Fe) mg/L <0.1 <0.1 <0.1 0.3 1 

Chloride (as 
CI-) 

mg/L 22.5 16.7 13.9 
250 1000 

Fluoride (as 
F-) 

mg/L < 1.0 < 1.0 < 1.0 1 1.5 

Magnesium 
(as Mg) 

mg/L 54.3 46.9 51.8     

Copper (as 
Cu) 

mg/L <0.05 <0.05 <0.05 
0.05 1.5 

Manganese 
(as Mn) 

mg/L <0.01 <0.01 <0.01 0.1 0.3 

Sulphate(as 
S04~") 

mg/L 125.8 98.7 112.7 
200 400 

Phenolic 
Compounds 

mg/L < 0.002 < 0.002 < 0.002 
0.001 0.002 

Mercury (as 
Hg) 

mg/L < 0.002 < 0.002 < 0.002 
0.001 

No 
Relaxation 

Selenium 
(as Se) 

mg/L <0.1 < 0.1 < 0.1 
0.01 

No 
Relaxation 

Arsenic (as 
As) 

mg/L <0.1 < 0.1 <0.1 
0.05 

No 
Relaxation 

Cyanide (as 
Cn) 

mg/L <0.01 <0.01 <0.01 
0.05 

No 
Relaxation 

Lead (as 
Pb) 

mg/L < 1.0 < 1.0 < 1.0 
0.05 

No 
Relaxation 

Zinc (as Zn) mg/L <0.5 <0.5 < 0.5 5 15 

Chromium 
(as Cr

+6
) 

mg/L <0.05 <0.05 < 0.05 
0.05 

No 
Relaxation 

Cadmium 
(as Cd) 

mg/L < 1.0 < 1.0 < 1.0 
0.01 

No 
Relaxation 

Aluminium 
(as Al) 

mg/L <0.03 <0.03 <0.03 
0.03 0.2 

Dissolved 
Oxygen 

mg/L 6.4 6.8 6.7 
>1.0 -- 

Boron (as B) mg/L 0.32 0.25 0.32 1 5 

Total 
Kjehdal 
Nitrogen 

mg/L < 1.5 < 1.5 < 1.5     
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Phosphorus 
(as P04~") 

mg/L 1.3 1.1 1.2     

Potassium 
(as K) 

mg/L 3.9 3.2 3     

Sodium (as 
Na) 

mg/L 9.4 6.4 7.2     

Anionic 
Detergents 
(as MBAS) 

mg/L <0.05 <0.05 <0.05 

0.2 1 

Temperature °C 25.0 23.0 24.0     

Salinity mg/L 390.0 340.0 360.0     

Nitrate (as 
N03~) 

mg/L 1.8 1.2 1.3 
45 100 

Alkalinity (as 
HC03) 

mg/L 58.0 46.0 40.0 
200 600 

 

Table 3.6: Surface Water quality along the Project Road 

Parameters Unit Stream, 
Mumdihatti 
(KM-105.0) 

Muksha,Ladrym
bai (KM - 93.0) 

Lubha river 
(km 145) 

Baleshwar 
river (km 173) 

Color Hazen <5.0 <25.0 <25.0 < 5.0 

Odour - Unobjectionable Unobjectionable Not 
done due to high 

Unobjectionable Unobjectionable 

Taste — Agreeable value of colour & 
very low ph 

Not done due to 
high turbidity 

Agreeable 

Turbidity NTU < 1.0 5.0 25.0 2.0 

PH - 4.06 3.02 6.85 7.33 

Total 
Hardness 
(as CaC03) 

mg/L 124.0 115.0 84.0 66.0 

Conductivity pS/cm 164.0 156.0 168.0 138.0 

Calcium (as 
Ca) 

mg/L 37.60 20.04 24.85 21.6 

Iron (as Fe) mg/L <0.1 2.0 1.6 < 0.1 

Chloride (as 
CI-) 

mg/L 9.9 10.0 6.0 6.0 

Fluoride (as 
F-) 

mg/L < 1.0 <2.0 < 1.0 < 1.0 

Total 
Dissolved 
Solids 

mg/L 110.0 116.0 126.0 96.0 

Magnesium 
(as Mg) 

mg/L 21.0 15.8 14.3 10.0 

Sulphate (as 
S04-) 

mg/L 22.5 20.7 21.4 18.5 

Nitrate (as 
N03-) 

mg/L <0.1 1.40 <0.1 <0.1 

Alkalinity (as 
CaC03) 

mg/L 5.0 < 1.0 10.0 10.0 

Boron (as B) mg/L < 0.025 < 0.025 < 0.025 < 0.025 
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Phosphorus 
(as P04~~) 

mg/L 1.4 2.4 1.9 1.0 

COD (as 02)  12.4 16.0 20.3 12.4 

BOD (3 Days 
at 27 Deg.C) 

  4.2 5.5 7.9 3.9 

Sodium 
Absorption 
Ratio 

meq/L < 1.0 < 1.0 < 1.0 < 1.0 

Salinity mg/L 154.9 156.4 168.8 126.7 

Total 
Suspended 
Solids 

mg/L <5.0 10.0 35.0 <5.0 

Faecal 
Coliform 

MPN/100 
mL 

8 150 75 30 

Total 
Coliform 

MPN 
/100 mL 

40 273 200 150 

E.coH MPN/100 
mL 

Absent Absent Absent Absent 

 

Air Quality 

Air quality was monitored at five locations in 
the project corridor. The monitoring station 
comprises rural, urban and suburban areas. 
At all these location all the parameters were 
with in permissible limits (Standards given in 
Annexure 3.6). 90 percent of time PM 10 is < 
75.44 µg/m³ and PM 2.5 is < 39 µg/m³ and 
are on the higher side due to:  

 Coal storage and transport may result in 
increased SPM (Fig. 3.14) 

 Forest produces are used as fuel for 
kitchen.  

 The natural forest as the spring season is the flowering time and 

Appropriate mitigation measures will be suggested to minimize the adverse 
effects on the environment. The 24 hourly data has been generated. Air quality in 
the project area is given in Table 3.7 . 

Table 3.7 Air Quality Status of project corridor 

Parameters Units Ratachera 
Village 
(Near 
Primary 
School) 

Sonap
ur 
(land 
slide 
zone)k
m 139 

Near 
Mumdi 
Hattii 
village 
km 102.5 

At 
Location 
with Coal 
Depot on 
Both Side 

Umkia
ng 
village 

Near 
Khilehri
at Town 
km 98.2 

Permissi
ble limit 
as per 
CPCB 

Time 
Weight
ed 
averag
e 

Particulate 
Matter 
(PM10) 

µg/m³ 62.3 68.6 67.22 78.36 68.7 71.06 100 24 

Particulate 
Matter 
(PM2.5) 

µg/m³ 30.7 35.7 30.32 39.41 33.5 38.4 60 24 

Fig. 3.14 Coal storage and Transport 
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Sulphur 
dioxide (as 
S02) 

µg/m³ 10.0 8.4 9.39 13.33 12.49 11.58 80 24 

Nitrogen 
dioxide (as 
NOx) 

µg/m³ 19.1 20.8 20.19 29.17 21.16 23.51 80 24 

Carbon 
monoxide 
(as CO) 

mg/m
3
 < 1.15 < 1.15 < 1.15 < 1.15 < 1.15 < 1.15 2 8 

Lead (as 
Pb) 

µg/m³ <0.1 <0.1 < 0.1 < 0.1 <0.1 <0.1 1 24 

Nickel (as 
Ni) 

ng/m
3
 < 15.0 < 15.0 < 15.0 < 15.0 < 15.0 < 15.0 20 Annual 

Arsenic (as 
As) 

ng/m
3
 <5.0 <5.0 <5.0 <5.0 < 5.0 < 5.0 6 Annual  

Ozone (as 
03) 

µg/m³ < 10.0 < 10.0 < 10.0 < 10.0 < 10.0 < 10.0 100 8 

Ammonia 
(as NH3) 

µg/m³ <20.0 <20.0 <20.0 <20.0 <20.0 <20.0 400 24 

Benzene 
(as C6H6) 

µg/m³ < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 5 Annual 

Benzo (a) 
Pyrine-
Particulate 
phase only 

µg/m³ < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 1 Annual 

 

Noise Level 

Since project road mostly passes through open and dense jungle vegetation area, noise 
is not a major problem at present, except at congested places. Noise level monitoring 
has been conducted during the detailed survey at different zones to know the present 
noise scenario. Noise level was monitored at six locations truly representative of the site. 
At two locations monitoring has been done on both side of road simultaneously. The 
noise levels near Ratacherra primary school (sensitive location) is higher by 2 dB(A). 
Near church in Thangskai village its more by 2.9 dB (A) than Day time permissible limit 
and within limit at night time. In Sonapur and Umkiang it exceeds by approximately 5 
dB(A) in the day time (Table 3.8). Ambient noise standards are given in Annexure 3.7 

Table: 3.8: Ambient Noise Standards and Sampling  
Locations along the project road 

S. 
No. 

Location Units 

Permissible Limits 
Leq 

(Day) 
Leq 

(Night) 
Ldn 

Leq(day) Leq(Night) 

1 
Wapung 
(commercial) 

db(A) 65 55 63.5 48.1 55.8 

2 Mumdihatti db(A) 55 45 63.5 48.1 55.8 

3 Thangskai 
(Near Church) 
RHS 

db(A) 
50 40 49.8 39.5 44.6 

4 Thangskai 
Village (Near 
Church) 1 mtr 
LHS from road 
edge (KM-
120.4) 

db(A) 

50 40 52.9 37.1 45 
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5 Umkiang 
Village (KM-
131.3) 
Residential 

db(A) 55 45 

59.3 49.7 54.5 

6 Sonapur 
(KM-145.0) 
commercial 

db(A) 65 55 
70.4 56.4 63.4 

7 Ratachera 
Village (Near 
Primary School) 
1 m LHS from 
Road edge 

db(A) 

50 40 52.1 42.1 47.1 

8 Ratachera 
Village (Near 
Primary School) 
1 m RHS from 
Road edge 

db(A) 

50 40 52.9 42.6 46.8 

 

 

Industrial Activity 

The State Govt. has recently given permission for manufacturing of cement in 
project area. Soon some seven cement-manufacturing units with a daily 
production of 900 tons per day (TPD) shall be in operation. Also it is envisaged to 
increase the production of each unit to 2000 TPD. It is estimated that this will 
increase the traffic volume by 4 – 5 times its present volume due to transportation 
of raw materials and cement from source to its destination. With the increased 
traffic the associated facilities such as dhabas, vehicles cleaning and 
maintenance centers, parking places, petrol and air filling stations etc. will also 
increase. Though all these activities on one hand enhance the economy and 
general prosperity in the region, but at the same time induce negative impacts 
e.g. pressure on the local resources and risk of increased HIV / AIDS in the 
region. 

Car washing Platforms 

Car washing platforms has been observed on 
the existing project road. There are about 24 
platforms has been found (See  
Fig. 3.16), out of which 12 on the right side 
and 12 on right side. Both the men and 
women are involved in the activity. The above 
activity leads to reductions in groundwater 
quality because the oils and crease are 
reaching the ground through leaching. 

3.3 ECOLOGICAL RESOURCES 

Biological Resources 

Flora and Fauna 

The proposed road does not pass through 
any Wildlife Sanctuary or national park 
(Refer Fig. 3.18), however,  part of project 
road passes through Narpuah reserve 
forest area, Pinus Kesiya and its associates 
along with some broad-leaved species 

Fig. 3.16: Car washing platform 
along the project road 

 

Fig. 3.17: Dense Jungle Vegetation  
along the project road 
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dominate the vegetations along the roadside (Fig. 3.17). From the beginning of 
the road to Surfi settlement pine trees are observed. It is observed that from Surfi 
town onwards to Sonapur there is thick vegetation on both sides of the road. The 
vegetation consists of small trees, bushes, and bamboo plantation. Chainage-
wise status of the trees is given in Annexure 3.8. List of major flora of Meghalaya 
may be referred in Annexure 3.9.  

The people of Meghalaya dependent 
on biomass have been living in close 
association with its flora from time 
immemorial. The flora, directly or 
indirectly, provides a resource base 
for livelihood of the people, and 
fundamentally accounts for all the 
economy of this province. It is 
intricately woven with the social, 
cultural and religious customs of the 
inhabitants, and satisfies their bio-
aesthetic and ethical needs. 
Besides, all the animals depend on 
floristic primary producers. 

Common faunal species found here 
are - Hoolock - the only tailless ape 
in India, Golden Cat, Leopard Cat, 
Jungle Cat, Large Indian Civet, 
Binturong or Bear Cat, Himalayan 
Black Bear, Barking Deer, Pangolin. 

Wildlife Protected Areas:   

There is no wildlife-protected area in the proposed project road.  

 

3.4 AREAS OF CONCERN 

Environmental Assessment survey, focused group discussion and secondary 
data has led to the conclusion that from environmental point of view following 
areas are the point of concern from environment. 

 Bio-diversity, 

 High density of trees at several places within ROW, 

 Protection of agricultural lands, 

 Minimum disturbance to natural 
resources i.e. rivers, ponds etc., 

 Plantation under social forestry scheme 
along the road, 

 Cultural properties like temples, shrines, 
which are used as, rest areas at most of 
the places within ROW. 

3.5 ROAD SAFETY 

Fig. 3.19 Accident at the project road 

 

Fig. 3.18: Forest map of Jaintia 

hills district 
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Number of accidents on the roads in Meghalaya, resulting in serious injuries and 
fatal casualties of the traveling public, are reported every year. Majority of these 
accidents is reported to have occurred by rolling down the road. This can be 
attributed to the poor geometry of the roads, which pass through hilly terrain, 
negotiating sharp curves and bends without adequate signage. The cause of the 
accidents, however, is reported to be mainly due to the negligence of drivers. Fig. 
3.19 shows a car fallen in the valley on the curve of the project road. Also the 
accident and overturning of coal transporting vehicle is common along the project 
road is a chaos to traffic and also the poor maintenance of above vehicle emitting 
high smoke is another cause for air pollution. 

3.6 HOT SPOT/SENSITIVE LOCATIONS 

The Proposed Project passes through Landslides and illegal coal mining Area. 
The Landslides prone area starts km104.0 onwards. The illegal coal mining area 
comes under chainage 72.0 km to 155.0 Km. Mapping of the same is shown in 
Annexure 3.3. 

 

• • •  
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4. POTENTIAL ENVIRONMENTAL IMPACTS  
AND MITIGATION MEASURES 

4.1 GENERAL 

The potential environmental impact depends on the nature of disturbance to the natural 
eco-system as well as to the physical environment. The project activities such as leveling, 
hill cutting, clearing of vegetation, felling of trees along the road, construction of culverts & 
bridges on rivers, setting up of labour & construction camps, siting of construction 
machinery and other related operations are bound to cause environmental impacts 
(positive/negative). The impact, due to road project on environment, can be minimized, if 
proposed mitigation measures are adopted during design, construction and operation 
phase. The potential impact on environment is discussed below:   

4.2 IMPACT ON ENVIRONMENTAL RESOURCES 

4.2.1  Water Environment   

 Impact on Surface Water Quality 

Construction Phase 

The project road passes through many seasonal and perennial streams along the 
alignment. Contamination of surface water may take place due to spills of construction 
materials, oil, grease, fuel and paint, improper sanitation, and waste disposal from 
construction camps etc. This can be kept under check by adequate 
precautionary/mitigative measures. Control measures will be exercised to prevent any 
contamination of water while construction of bridges and to control the suspended solids 
during road construction.  During construction phase care would be exercised to control 
dust so that water of springs, falls etc. especially those located very near to the ROW may 
not get contaminated. Car washing platforms are present in the project road and water 
released from the above may lead to surface and groundwater contamination. 

Operation Phase 

It is envisaged that there is probability of positive impacts, during operation phase, due to 
the proposed widening/strengthening of existing road. The extent of vehicles going on to 
the berms causing dust etc. would reduce and the drainage system will improve, thus, 
reducing adverse effect of soil erosion.  

 Impact on Ground Water Quality 

Ground water pollution can take place only if leachate from dump containing chemical 
substances, reaches the ground water table. In this project no such material in substantial 
quantity will be used. Even otherwise, there is no groundwater, reportedly, available along 
the project road. Hence, no impact on the ground water quality is anticipated from the 
project during the construction and operation phase. Wastewater from car washing 
platforms contains oils, grease etc., may contaminate the groundwater 

Mitigation Measures 

Widening option susceptible to soil erosion to be avoided, to ensure efficient cross-
drainage and to prevent water stagnation along the sides, adequate size and number of 
cross-drainage structure have been proposed. At cross drainage structures, the earth, 
stone or any other construction materials will be properly disposed off so as not to block 
the flow of water. 

To avoid contamination of the water body and drainage channels from fuel and lubricants, 
the vehicles and equipments will be properly maintained and refueled only at designated 
places. The slopes of embankment leading to water bodies will be modified and re-
canalized so that contaminants do not enter the water body. Oil and grease traps will be 
provided at fuelling locations, to prevent contamination of water. Oil interceptors will be 
provided at the car washing platform locations. 

To avoid contamination of the various water bodies and drainage channels, construction 
work close to the streams or other water bodies will be avoided, especially, during 
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monsoon period. All wastes arising from the project will be disposed off, in strict 
adherence to the State Pollution Control Board norms. Silt fencing will be provided to 
prevent sediments and pollutants from the construction site entering into the nearby 
watercourses. 

4.2.2 Land Requirement 

Construction Phase 

The present road widening will require land acquisition, which will lead to change in land 
use pattern. No adverse impact on the environment is anticipated due to hydrological 
factors. However cutting of hills will have adverse impacts e.g. erosion, unstable hill 
slopes etc.  

The problem of soil erosion during the construction stage is likely to be more pronounced 
along bridge-end fills, over steep banks and embankment slopes. Destabilization of 
slopes is expected due to embankments, modification of flows. Site tipping and spoil 
material will lead to increased erosion. Water flow diversion will also lead to soil erosion. 

Compaction of soil will occur in the pre-construction and construction stage (particularly 
during site clearance stage) due to movement of heavy machinery and vehicles. 
Compaction of soil is likely to occur during transplantation of trees and during setting up 
of construction camps and stockyards. 

Contamination of soil will result due to solid waste disposed from construction camps, 
leakage and spillage of fuel and lubricants from construction vehicles, improper disposal 
of construction wastes and spoils. 

Operation Phase 

Contamination of soil is expected due to deposition of the chemicals from the emission of 
the vehicles as well as accidental spills from the vehicles. During operation phase 
following restrictions should be imposed. 

Construction within ROW should be such as not to cause damage to the environment and 
the existing regulation should be enforced strictly. 

Usage of Bio-engineering techniques for slope stabilization (Annexure 4.1) 

Plantation of trees, shrubs and bushes as appropriate to soil characteristics and climate 
conditions. 

Mitigation Measures 

The adverse impacts on the land due to the project will be mitigated by a) minimizing the 
area of ground clearance, b) avoiding steep slopes, excess cut & fill to minimize the 
production to spoil material, c) avoiding the use of contaminated site, d) avoiding slopes 
whose embankment angles are more than natural angle of repose for that soil, e) 
replanting the disturbed areas immediately after disturbance stopped, instead of waiting 
for the construction to get over. 

Replanting cleared areas and slopes is the most effective action to be taken in reducing 
erosion and stability problems. Grasses will be planted on the embankment slopes to 
effectively limit the surface erosion. 
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Slope retaining structures will be provided where slopes are unstable, and vegetation 
growth is very slow. Stone pitching, riprap and rock material embedment in slope face, 
gabions and cribs will protect river embankments. Better drainage facility will be provided 
to control speed, volume and location of flow. 

To prevent the compaction of soil and the trampling of the vegetation around the 
construction sites and temporary access roads, it will be ensured that the construction 
machinery and equipment will move, or be stationed in the designated area. To minimize 
compaction of soil, all the vehicles will as far as possible, follow per-designated routes. 

At the various construction sites, the vehicles and equipment will be maintained and 
refueled in such a fashion that oil/diesel spillage does not contaminate the soil. It will be 
ensured that the fuel storage and refueling sites are kept away from drainage channels 
and important water bodies. 

4.2.3 Air Environment 

Construction Phase 

The air quality can deteriorate due to generation of particulate matter from the vehicular 
emission by movement of vehicle during construction activities & generation of 
suspended solids from construction activity, which may involve site clearance, earth filling 
and material loading, hauling and unloading. The impact is expected to be temporary and 
confined to the construction area. However, high quantities of dust may have implications 
on the health of the people living near the project area and the construction workers.  
Hence, efforts would be made to sprinkle water regularly to address these adverse 
effects. 

Operation Phase 

Increase in air pollutant load is expected during the operation phase, since traffic volume 
is projected to be high. It is essential that appropriate traffic safety measures are included 
in the project design so that with the increase in traffic volume, men, animals, etc are not 
affected by accidents. 

Air Quality Modeling 
Air quality modeling for CO have been done using CALINE 4 line source model 
developed by California Transport Department considering 2011 as base year and 2030 
as the future year of prediction. The model use the conditions prevalent to the Project 
such as site conditions, metrological conditions, traffic data as predicted for the project as 
well as the emission factors as prevalent in India. CALINE-4 is the fourth generation 
simple line source Gaussian plume dispersion model (Benson, 1984). It employs a mixing 
zone concept to characterize pollutant dispersion over the roadway. The model has been 
run for “worst one hour condition” with roughness coefficient of suburban area (100cm) 
with mixing zone with of 14 m for 2010 and 15 m for 2030.  
 
Meteorological conditions 
Mean annual wind speed of 4.45 m/s with direction deviation of 15 degrees have been 
considered along with stability class of D (neutral) with mixing height of 0 m with slight 
day time insolation and thin over cast.  
 
Traffic & Location 
Hourly 24 hours mode wise traffic count has been considered to compute emission factor 
for all the mentioned years for two representative locations in Homogenous section (HS) 
II & III. Peak hour traffic count  (table 4.1) has been considered for running “one hour 
case”.  First location is on rolling topography which is a belt of coal mining units as well as 
residential area falling in HS II (km. 97+000 to km.173+000) near Khliehriat.  Second 
location is on hill with valley on one side in HS III (km.77+200 to km.97+000) in 
Ratacherra. 

 

Table 4.1. – Average daily Peak hour traffic count by year 
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Hour Year 
Traffic in 
Vehicles 

HS II 

8:00 to 9:00 2010 415 

8:00 to 9:00 2020 718 

8:00 to 9:00 2030 1245 

HS III 

7:00 to 8:00 2010 115 

7:00 to 8:00 2020 199 

7:00 to 8:00 2030 345 

Links & Receptors 

For the purpose of the model two HS have been considered and based on the 
representative locations Group- links have been taken (each link is supposed to be less 
than 10 kms) with grid receptors with X & Y spacing of 7 and 8 m respectively. The 
division of sections into links has been done in such way, so that the link can be fairly 
considered as straight stretch of road having homogenous geometry with uniform width, 
height, and traffic volume and vehicle emission factors. The coordinates of end points of 
links specify the location of the links in the model. The model uses Gaussian dispersion 
parameters (σy and σz) that are fairly accurate up to 100m distance. 

Emission Factor  
 

One of the important requirements for Caline-4 modeling is the input for emission factor 
for vehicles. In the present study, the emission factors specified by the Automotive 
Research Association of India (ARAI),2007 have been used for calculation of weighted 
emission factors.  These emission factors have been expressed for various pollutants and 
vehicle types in terms vintage year (i.e., year of manufacture), type of fuel used (petrol or 
diesel) & deterioration factor specified by CPCB. The improvement in engine technology, 
resulting in reduced emission factors are reflected in these emission factors. Since, there 
is only one input requirement for total no. of vehicles in the CALINE 4 model, whereas, 
there are different categories of vehicles (viz., Cars, Bus and trucks) with different year of 
manufacture and fuel used, it is essential that a single value representing the equivalent 
or weighted emission factors for all the vehicles is input into the model. Thus, WEF 
expressed in g/mile (converted from gm/km) has been calculated for the present study. 
The formula used for composite emission factor is as below: 

 
Composite Emission Factor = ∑fixi/∑fi 

 
Where, fi= no. of vehicles 
& xi= CO emission factor 

Emission factor computed and considered for this study is 1.56 gm/mile. 
 
 The ARAI Emission Factors & CPCB deterioration factors used for modeling are given in 
Table 4.2 & 4.3below.  

 
Table 4.2 ARAI Emission Factor (gm/km) for different Category of Vehicles by year 
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Pollutant 
(CO) 

Car 

Multy 
Utility 

vehicles 
3-Wheeler 2-Wheeler 

LGV 

MGV 

Year Petrol 
Diesel  

2stroke 
4 

stroke 
diesel 

2 
stroke 

4 
stroke 

 

1992 4.75 1.2 2.49 0 0 6 3.12 3.07 13.06 

1993 4.75 1.2 2.49 0 0 6 3.12 3.07 13.06 

1994 4.75 1.2 2.49 0 0 6 3.12 3.07 13.06 

1995 4.75 1.2 2.49 0 0 6 3.12 3.07 13.06 

1996 4.825 0.87 2.49 3.15 0 5.1 1.58 3 4.48 

1997 4.825 0.87 1.38 3.15 0 5.1 1.58 3 4.48 

1998 4.825 0.87 1.38 3.15 0 5.1 1.58 3 4.48 

1999 4.825 0.87 1.38 3.15 0 5.1 1.58 3 4.48 

2000 4.825 0.87 1.38 3.15 0 5.1 1.58 3 4.48 

2001 3.01 0.72 0.39 1.37 2.09 3.435 1.48 3.66 12.14 

2002 3.01 0.72 0.39 1.37 2.09 3.435 1.48 3.66 12.14 

2003 3.01 0.72 0.39 1.37 2.09 3.435 1.48 3.66 12.14 

2004 3.01 0.72 0.39 1.37 2.09 3.435 1.48 3.66 12.14 

2005 3.01 0.72 0.39 1.37 2.09 3.435 1.48 3.66 12.14 

2006 3.01 0.06 0.25 1.15 0.41 0.16 0.72 3.66 3.92 

2007 3.01 0.06 0.25 1.15 0.41 0.16 0.72 3.66 3.92 

2008 3.01 0.06 0.25 1.15 0.41 0.16 0.72 3.66 3.92 

2009 3.01 0.06 0.25 1.15 0.41 0.16 0.72 3.66 3.92 

2010 3.01 0.06 0.25 1.15 0.41 0.16 0.72 3.66 3.92 

        

Source: Air Quality Monitoring Project- Indian Clean Air Program (ICAP) Draft Report on 
„Emission Factor Development for Indian Vehicles‟ CPCB  ARAI  Pune, August 2007 
 

Table 4.3 CPCB deterioration factor for different Category of Vehicles by year 
 

 
 

Pollutant 
(CO) 

Car 

Multy 
Utility 

vehicles 
3-Wheeler 

2-
Wheeler 

LGV 

MGV 

 

Year Petrol 
Diesel  

2stroke 
4 

stroke 
diesel 

   

1992 1.355 1.18 0 0 0 1.5    

1993 1.355 1.18 0 0 0 1.5    

1994 1.355 1.18 0 0 0 1.5    

1995 1.355 1.18 0 0 0 1.5    

1996 1.17 1.085 1.1 0 0 1.4 1.1 1.475  

1997 1.17 1.085 1.1 0 0 1.4 1.1 1.475  

1998 1.17 1.085 1.1 0 0 1.4 1.1 1.475  
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1999 1.17 1.085 1.1 0 0 1.4 1.1 1.475  

2000 1.17 1.085 1.1 0 0 1.4 1.1 1.475  

2001 1.28 1.14 1.125 1.7 1.133 1.3 1.125 1.33  

2002 1.28 1.14 1.125 1.7 1.133 1.3 1.125 1.33  

2003 1.28 1.14 1.125 1.7 1.133 1.3 1.125 1.33  

2004 1.28 1.14 1.125 1.7 1.133 1.3 1.125 1.33  

2005 1.28 1.14 1.125 1.7 1.133 1.3 1.125 1.33  

2006 1.097 1.05 1.095 1.475 1.095 1.2 1.095 1.17  

2007 1.097 1.05 1.095 1.475 1.095 1.2 1.095 1.17  

2008 1.097 1.05 1.095 1.475 1.095 1.2 1.095 1.17  

2009 1.097 1.05 1.095 1.475 1.095 1.2 1.095 1.17  

2010 1.097 1.05 1.095 1.475 1.095 1.2 1.095 1.17  

 

 

Interpretation 
NO contour got generated for the assessment years because of low volume of traffic. This shows 
that by 2030 the vehicular emission of CO would not take place beyond the permissible limit/ 
present value detected (1.15 mg/m

3
). 

 

 

Figure 4.1 No contour generation 

 

Mitigation Measures 

The negative impacts on air quality during construction will be mostly localized in the 
Right of Way (RoW). However, it is likely that impacts due to dust generation are felt 
downwind of the site rather than the site itself. Some of the mitigation measures 
suggested for control of air pollution are as described below. 
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 The asphalt plants, crushers and the batching plants will be sited at least 1000m in 
the downwind direction from the nearest settlement;  

 All precautions to reduce the level of dust emissions from the hot mix plants, crushers 
and batching plants will be taken up. The hot mix plant will be fitted with dust 
extraction units; 

 All vehicles, equipment and machinery used for construction will be regularly 
maintained to ensure that the pollution emission levels conform to the SPCB norms. 
Regular monitoring of Suspended particulate Matter at crusher sites, during the 
construction, will be conducted; 

 Water will be sprayed on the lime/cement and earth mixing sites, asphalt mixing site 
and temporary service and access. After compacting the earthwork, water will be 
sprayed on regularly to prevent dust; 

 To avoid dust emissions likely to result from the spills of construction materials and 
borrow materials, the vehicles delivering material will be covered; 

 Planting of trees/vegetation on the periphery of the construction site must be taken 
up; and 

During the operation stage of the project, vehicular emissions of critical pollutants (SPM, 
RSPM, CO, SO2, NOx and Pb) will be monitored and roadside tree plantation will be 
maintained.    

4.2.4 Noise Environment 

Construction Phase 

Increase in traffic due to construction activities may lead to increase in the noise level 
especially at congested and sensitive areas. Due to the operation of construction 
equipments, there will be a rise in noise level, though temporary in nature. In order to 
avoid the rise in noise level, construction machinery should be located away from the 
settlements. Plantation scheme will be suggested for noise screening and noise barriers 
will be recommended (if need be) at sensitive locations i.e. schools and hospitals.  

Operation Phase 

Widening of the road will result in decrease in noise level due to improvement in 
pavement surface & consequent smooth running of the vehicles and decrease in 
congestion at intersections/junctions. 

However, noise levels had been modeled using Traffic Noise Model, FHWA (Federal 
Highway Administration) for base year of 2011, 2020 and. Average daily hourly traffic 
count has been considered for all the years mentioned. Modeling has been done for two 
representative sections viz. homogenous section I (free flow on main alignment both on 
base and projected years) and homogenous section. This model takes into account noise 
recorded at 1m distance from road edge at both side i.e. near and far end. The figures 
below depicts the distance decay on both side of the road. 

Homogenous section II (km.77+200 to km.97+000) 

This section has comparatively higher traffic than the other stretches of the road and 
passes along industrial mixed with residential corridor. The base year speed limits as 
observed are 20 km/hr for passenger vehicles, 15 for medium and 12 for heavy vehicles 
and  (LO)Ei  or reference energy mean emission level of vehicle is computed to be 56.16 
dB(A). The average Leq (hi) (equivalent noise level at point of receipt) is computed to be 
58.69 dB (A). Similarly, it has been computed for all the projected years using increased 
speed value of 60 km/hr, 55km/hr and 45 km/hr for small, medium and heavy vehicles. 
Figure 4.2 shows the increase in noise level over the years and decrease in noise level 
with distance. Formula used is as follows: 
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Fig. 4.2 Equivalent noise level generated for HS II using FHWA-TNM 

Homogenous section III (km. 97+000 to km.173+000)  

Location of Panagarh, main alignment has been considered for the base year. It passes 
through the congested settlement of Panagarh and speed of vehicles gets reduced to 
around 20 km/hr for passenger vehicles, 15 for medium and 12  km/hr for small, medium 
and heavy vehicles. The (LO)Ei  or reference energy mean emission level of vehicle is 
computed to be 56.16 dB(A) and the average Leq (hi) (equivalent noise level at point of 
receipt) is computed to be 58.62 dB (A).  

To avoid congestion and loss of structures a bypass has been proposed near Panagarh 
which is expected to provide free flow to vehicles with increase in speed 60 km/hr, 
55km/hr and 45 km/hr for small medium and heavy vehicles. Similar, to base year (LO)Ei   

and Leq (hi) have been computed for 2020 and 2030. Figure 4.3 shows Leq (hi) values for 
all the years and by distance from the edge of the road in meter.  

Noise level in the main existing road may increase by 12 dB (A) in following 10 years 
because of increase in traffic and marginal improvement in speed. However, the exposure 
time would be less as at present the journey speed ranges from 12 to 15 kmph which will 
be improved by 30 to 40%. Moreover, it‟s a hill valley section and source of noise 
generation level would be at higher than line of sight of adjacent settlement on the slope 
and would get diffracted at a safer angle.  
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Fig.4.3 Equivalent noise level generated for HS III using FHWA-TNM 

Mitigation Measures 

In order to avoid the rise in noise level, construction machinery should be located at least 
500 m away from the settlements. Contractors will be advised to provide earplugs to 
workers to reduce the impact of noise pollution. The noisy construction operations and 
their duration will be scheduled in such a way to prevent nighttime activities. In addition to 
above, the contractor will follow guidelines prescribed by CPCB.  

Diverting traffic in sensitive areas, providing signages, will help reduce noise. Proper 
design and maintenance of vehicles will also help in reduction of noise levels. 

4.2.5 Landslides 

Construction Phase 

The present road widening will require hill cutting and part of the proposed road is in 
landslide prone area, which will further lead to movement of rocks, soils etc. As all this 
done in controlled and environmental safe manner, hence minimum impact on the 
environment is anticipated 

The problem of soil erosion during the construction stage is likely to be more pronounced 
along landslide area 

Operation Phase 

Construction within ROW should be such as not to cause damage to the environment and 
the existing regulation should be enforced strictly. 

Mitigation Measures 

The adverse impacts on the land due to the project will be mitigated by a) minimizing the 
area of ground clearance, b) avoiding steep slopes, excess cut & fill to minimize the 
production to spoil material, c) avoiding slopes whose embankment angles are more than 
natural angle of repose for that soil, e) replanting the disturbed areas immediately after 
disturbance stopped, instead of waiting for the construction to get over. 

Replanting cleared areas and slopes is the most effective action to be taken in reducing 
erosion and stability problems. Grasses will be planted on the embankment slopes to 
effectively limit the surface erosion. 
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The cut slopes along the NH-44 between Jowai to Assam border are unstable and  
facing landslides problems. Rocks in some of the stretches are highly weathered and 
unstable. Slope stabilization and slope protection work along with proper drainage work is 
recommended for these unstable stretches. 

All land slide stretches can be classified into three groups based on slope failure type and 
available rock/slope type. 

Case 1: Unstable rock slope   

Case 2: Unstable soil slope 

Case 3: Eroded Soil slope 

The solution proposed for these three cases are: 

Case 1: Unstable Rock Slope 

The Rock mass is unstable and hence it is recommended to provide a breast wall of 3.0 m 
at the toe of slope. And the upper 3 m unstable rock slope shall be reinforced with Rock 
Bolts 6.0m. Prior to rock bolting, all loose material shall be removed from the slope. These 
Rock Bolts should be provided at 1.5m c/c spacing. The reinforced rock slope shall be 
scaled to 45 degree with proper edging. A longitudinal drainage trench at the top of 
reinforce rock slope and transvers lined catch water drains should be provided to drain out 
the water. The systematic cross-section of reinforced slope and breast wall with drainage 
arrangement is shown in Fig 4.4. 

Fig 4.4: Rock Slope Protection with Rock Bolts and Breast wall 

 

 

Case 2: Unstable Soil Slope 

For such stretches it is recommended to provide a breast wall of 3.0 m at the toe of slope. 
And the upper 3 m unstable slope shall be reinforced with soil nailing techniques. Prior to 
nailing, all loose material shall be removed from the slope. The reinforced slope shall be 
scaled to 45 degree with proper edging. A longitudinal drainage trench at the top of 
reinforce slope and transvers lined catch water drains should be provided to drain out the 
water. The systematic cross-section of reinforced slope and breast wall with drainage 
arrangement is shown in Fig 4.5. 

Fig 4.5: Slope Protection with Soil Nailing and Breast Wall at Toe of Slope 
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Case 3: Eroded Rock Slope 

The Eroded soil should be properly protected by establishing proper vegetation by means of 
bio-engineering techniques. A breast wall should be provided at the toe of slope. Toe 
drainage trench and transverse lined catch water drain should be provided to release the 
pore water pressure developed inside the slope. 

Fig 4.6: Erosion Protection of slope and Breast wall at toe of slope 

 

Land Slide No. 1 km 104.90 

Solution proposed for Case 1 is recommended for this stretch. 

Land Slide No. 2 km 105.100 

Solution proposed for Case 1 is recommended for this stretch. 

Land Slide No. 3 km 105.500 

Solution proposed for Case 1 is recommended for this stretch. 

Land Slide No. 4 km 108.100 

Solution proposed for Case 3 is recommended for this stretch. 
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Land Slide No. 5 km 108.400 

Solution proposed for Case 2 is recommended for this stretch. 

Land Slide No. 6 km 111.000 

Solution proposed for Case 2 is recommended for this stretch. 

Land Slide No. 7 km 112.050 

Solution proposed for Case 1 is recommended for this stretch. 

Land Slide No. 8 km 117.00 

Solution proposed for Case 3 is recommended for this stretch. 

Land Slide No. 9 km 122.500 

Solution proposed for Case 1 is recommended for this stretch. 

Land Slide No. 10 km 123.100 

Solution proposed for Case 1 is recommended for this stretch. 

Land Slide No. 11 km 133.50 

Solution proposed for Case 1 is recommended for this stretch. 

Land Slide No. 12 km 133.600 

Solution proposed for Case 2 is recommended for this stretch. 

Land Slide No. 13 km 135.800 

Solution proposed for Case 2 is recommended for this stretch. 

Land Slide No. 14 km 139.500 

Solution proposed for Case 2 is recommended for this stretch. 

Land Slide No. 15 km 141.000 

Solution proposed for Case 2 is recommended for this stretch. 

Land Slide No. 16 km 142.900 

Solution proposed for Case 2 is recommended for this stretch. 

Land Slide No. 17 km 144.900 

Solution proposed for Case 2 is recommended for this stretch. 

Land Slide No. 19 km 156.700 

Solution proposed for Case 2 is recommended for this stretch. 

 

Land Slide No. 20 km 157.100 

Solution proposed for Case 1 is recommended for this stretch. 

Land Slide No. 21 km 157.100 

Solution proposed for Case 1 is recommended for this stretch. 

Land Slide No. 22 km 161.700 

Solution proposed for Case 1 is recommended for this stretch. 

Land Slide No. 23 km 165.700 

Solution proposed for Case 1 is recommended for this stretch. 

Land Slide No. 24 km 165.800 

Solution proposed for Case 1 is recommended for this stretch. 
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Land Slide No. 25 km 166.900 

Solution proposed for Case 2 is recommended for this stretch. 

Land Slide No. 26 km 168.500 

Solution proposed for Case 1 is recommended for this stretch. 

Land Slide No. 27 km 170.000 

Solution proposed for Case 1 is recommended for this stretch. 

Land Slide No. 28 km 172.200 

Solution proposed for Case 2 is recommended for this stretch. 

4.3 IMPACT ON HUMAN USE VALUES 

Induced Development (Land use pattern change) 

The improvement of the project road is expected to cause some changes in the land use. 
In this process, areas presently under agriculture and mixed jungle vegetation area may 
be diverted for development and other usage.  

The impact of the road improvement on the socio-economic environment will be 
significantly beneficial, as it is likely to stimulate the economic growth of the area. The 
specific benefits of the road improvement will include reduction in travel time, travel cost, 
reduction in the time to bring the agricultural goods to the markets.  

 Mitigation Measures 

Degraded land will be developed by adopting appropriate enhancement measures. 
Compensatory plantation of new trees will make up for the loss of trees. Private land 
acquired will be compensated financially as per state govt. laws. Market places along the 
project road will be enhanced.   

Loss of Monuments/Historical Areas 

There is no monument along the project road, which might be impacted due to the 
widening activity. There are a number of shrines and a temples existing very near to 
project road. Adjustment in alignment is required in order to minimize the loss to these 
religious structures.  

Health, Safety and Hygiene for Construction Workers 

The most significant impact of the project on public health is likely to arise from 
construction camps. These camps are anticipated to house up to 200 people for 30-40 
months. Given this concentration of people, the potential for disease and illness to be 
transmitted may increase. 

Mitigation Measures 

Construction workers will be fully trained and will be provided adequate safety measures 
viz. helmets, gumboots, earplugs, and gloves. During construction regular training will be 
given to construction worker in respect of safety measures as well as environmental 
protection measures. Provisions of heath care facilities at construction camps will be 
made available and training will be imparted to reduce transmission of diseases i.e. 
HIV/AIDS.  

Social Development due to Road Widening and Increased Traffic 

Industries and business may grow as well as tourism industries may flourish further.  In 
other words this will lead to induced development and may lead to increased tourism 
along with other problems of social and cultural nature. However, these need to be 
tackled as and when they occur. 

4.4 IMPACT ON ECOLOGICAL RESOURCES 

Impact on Vegetation  
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Widening of the road could cause ecological degradation of the environment, as 19629 
trees/plants were likely to be affected in the feasibility stage. In order to carefully 
designing and realignment the number is reduced to 3450. Apart from these there is loss 
of vegetation cover. Loss of large number of trees and vegetation cover may result in the 
climatic changes.      

In the operation phase environmental quality would be considerably improved by adopting 
environmentally sound engineering designs maintaining the aesthetic quality through 
landscaping and arboriculture practices. 

Mitigation Measures 

Number of trees to be cut has been kept at the minimum level by modifying alignments, 
eccentric and concentric widening. No construction vehicle will be allowed to enter into 
the dense vegetation area. During construction, proper care will be exercised to avoid 
additional loss/cutting of trees. Construction camp will be sited at least 2 km away from 
the forest area. To balance the ecological loss, compensatory afforestation will be done 
as per the clearance condition laid down by the forest department. 

Impact on Wildlife & Forest 

Construction Phase 

There is no wildlife reported in the project area hence, there will be no impact on wildlife, 
During the construction phase, adverse impacts on the biodiversity is expected as the 
part of project road lies in the dense jungle vegetated area. Temporary displacement of 
the aquatic fauna, if any, may take place during the construction of the bridges over the 
rivers and canals across the road. The accidental spillage of chemicals coming with 
surface runoff may disturb the fauna of these water bodies. This will have to be mitigated 
by implementing the mitigation measures and involving the relevant forest officials, to 
ensure the implementation, while work is being carried out. 

Operation Phase 

During operation phase due to the increased traffic and widening of the road, there are 
chances of accidents of wild animals while crossing the road. The noise created by the 
fast moving vehicles may disturb the fauna, whatever remaining. In order to avoid this 
adverse impact, the speed of the vehicles shall be restricted especially during nighttime. 

4.5 PEOPLE’S CONCERNS ON ENVIRONMENTAL ISSUES 

Major concerns on environmental issues surfaced during the discussions with local 
peoples, which are summarized as follows: 

 Protection of water bodies, that are very close to the project road, 

 Conservation of biodiversity/medicinal plants in the project area, 

 Minimum loss to the properties, 

 Minimum loss to agricultural land 

 Protection of cultural properties,   

 Compensation for trees / plants going to be affected, 

 Road safety 

4.6 EVALUATION OF IMPACT 

The Environmental Impact Evaluation process involves four basic steps viz- 

 Identification, 

 Interpretation, 

 Evaluation and 

 Communication 
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A number of techniques are available for the assessment of impacts. Each of these 
techniques has its advantage and disadvantage. The selection of any or all of these 
techniques for any particular project depends largely upon the choice of the analyst. The 
technique chosen should be comprehensive, easy to understand, systematic, and 
flexible. Considering these criteria, for this project, the matrix method is to be considered 
for evaluation of impact and assessment. 

Justification for Matrix Method 

The matrix method is useful for the purpose of this project. It identifies the impact of each 
project activity on each environmental component. Evaluation and interpretation of 
impacts albeit subjective, do convey a holistic view of the environmental impacts of the 
project. In addition, the matrix has an easy-to-understand way of communicating the 
results of the EIA exercise. 

Alternative Scenarios 

Impact score for the project will be calculated for three scenarios using the matrix method 
described above. Matrices will be prepared to represent each of these scenarios. 

 Scenario 1 = NO PROJECT i.e. widening and strengthening of the road is not 
recommended. 

 Scenario 2 =  EIA with EMP i.e. proposed development takes place with the 
Environmental Management recommended. 

Scenario 1:  NO PROJECT 

This scenario will be based upon the assumptions that the widening and strengthening of 
selected sections of project will lead to environmental degradation. The detailed analysis 
will evaluate the potential threat to the environmental systems and pin point the main 
causes of choosing this option. 

Scenario 2: EIA with EMP 

The adverse impact of the project would be reduced considerably if the EMP were fully 
implemented. The detailed EMP will be prepared and recommendations will be given in 
detailed environmental analysis later. 

Impact Network Diagram and Matrix Fig 4.7 are given in the following pages.
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Fig.4.7 IMPACT NETWORK DIAGRAM OF CONSTRUCTION & OPERATION PHASE 
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4.7 MITIGATION MEASURES 

On the basis of base-line information collected during Environment Survey, the mitigation measures, as given in Table 4.4, are suggested. 

Table 4.4: Potential Impacts and Mitigation Measures 

Sl.n
o 

Environ
mental 
Concern
s 

 Mitigation Measures Locations 

1 Surface 
water 
channels 
and 
ground 
water 
aquifers 

 Rivers and streams may get 
affected due to siltation, oil spills 
during construction. 

 Road runoff with grease/ oil, 
hydrocarbons and metallic ions 
may into the water channels during 
operation 

 In both cases it may also 
contaminate ground water 

 Construction work and location of plant and machinery near 
water bodies will be avoided. 

 Construction of Oil and grease interceptors refueling 
platforms 

 An enhancement plan to be prepared for the protection of 
springs and water fall 

 All waste arising due to project activities will be disposed of in 
designated areas identified by the supervision consultant 
during implementation, as per State Pollution Control Board 
norms 

 Packaged sewage treatment system shall be used in the 
labour camps 

   Silt Fencing & sediment traps. 

   Water quality monitoring plan 

   Construction of bridges in lean season 

  Cofferdams for deep foundations 

  Appropriate drainage design 

  Natural drainage shall be maintained 

 74.8 km of unlined drain and 3.36km of stone masonry drain 
has been proposed that will take care of the runoff; The water 
shall be accumulated in tanks after passing through oil/ 
grease interceptor. 

At all water bodies near 
the work front.  
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Sl.n
o 

Environ
mental 
Concern
s 

 Mitigation Measures Locations 

 

2 Air 
pollution 

 Fugitive and gaseous emission 
may increase during construction 
and will be temporary 

 

 Emission from plying vehicles 
during operation 

 Construction camps shall be at 1000m down wind direction 
from the settlements 

 Construction machinery will be fitted with dust extraction 
units. 

 All vehicles delivering materials to the site will be covered to 
avoid spillage of materials. 

 All vehicles, equipment and machinery used for construction 
will be regularly maintained to ensure that the pollution 
emission levels conform to the SPCB norms. 

 During operation by improving intersections; by removing 
traffic bottlenecks; by maintaining a steady stream flow of 
traffic  

Throughout the Project 
Corridor at places where 
construction machinery 
will be sited 

3 Noise 
Pollution 

 Increase in noise due to 
construction activity but would be 
for short term 

 During operation period due to 
increase in traffic 

 The plants and equipment used in construction will strictly 
conform to the GoI noise standards. 

 All vehicles and equipment used in construction will be fitted 
with exhaust silencers. The noise from the equipment must 
comply with the relevant legislation for levels of sound 
emission. 

 Workers in vicinity of loud noise, and workers working with or 
in crushing, compaction, concrete mixing operation will wear 
earplugs. 

 All activities pertaining to procurement, storage, transport and 
handling of explosives and subsequent blasting will be 
carried out as per the statutory Indian Explosives Act 1984.  
Cutting will be restricted only to daytime hours. Prior 

 Construction sites 
and camps; site 
where cutting would 
be carried out 

 Sensitive land uses 
like schools and 
hospitals will feel the 
exposure more 
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Sl.n
o 

Environ
mental 
Concern
s 

 Mitigation Measures Locations 

information of blasting operational times (if any) shall be 
given to people living near such blasting sites.  

 Construction activity shall not be carried out at night 

 Camps shall be 1000m away from settlement 

 Signage, speed barriers to be provided at sensitive areas like 
schools, hospitals. 

 Improved geometry will help in reduction of noise. 

4 Landslide 1.8 lakh m
3 
of hard

 
and soft rock cutting is 

involved for 150 to 200mm lateral depth on the 
hill side of road 

 

 Retaining wall of 20.49 km has been proposed 
along with extension of 5m height wall for 4.63 km. 
Gabion wall of 2 m height for 2.98 km and that at 
slope protection work for 385m length have been 
proposed. Slope protection work has been 
proposed for a length of 3.06 km. (Cross sections 
for slope protection in Annexure 4.2, 4.3 ) 

 Cut material shall be used in filling on road side or 
in rehabilitation of borrow areas 

 

Landslide prone zones as 
identified  

Areas involving hill side 
cutting 

Cut( 

m^3)

Depth 

(m)

Fill ( 

m^3)

Height 

(m)

69+200 80+000 75377.87 0.9 12169.28 0.1

80+000 88+025 24772.66 0.4 8915.085 0.1

88+025 99+800 92427.97 1.0 14973.91 0.2

99+800 108+394 45095.36 0.7 40892.65 0.6

108+394 117+950 36912.22 0.5 53039.88 0.7

117+950 127+879 32476.63 0.4 45332.72 0.6

127+879 137+000 31863.01 0.4 66213.59 0.9

137+000 149+229 45194.72 0.5 117393.4 1.2

149+229 160+000 38880.92 0.5 74985.08 0.9

160+000 165+000 9835.696 0.2 59686.29 1.5

165+000 171+455 20233.39 0.4 61971.15 1.2

Chainage (km)

 

5 Soil  Contamination of Soil and ground  Vehicle/ machinery and equipment operation, maintenance At identified locations 
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Sl.n
o 

Environ
mental 
Concern
s 

 Mitigation Measures Locations 

water from fuel and lubricants  

 Compaction of Soil (Moderate to 
light compaction may lead to 
reduced water loss and help in 
plant growth. Heavy compaction 
that may happen due to stationed 
and moving  machineries may 
impede root growth and intake of 
water and nutrient) 

 Soil Erosion 

and refueling will be carried out in such a fashion that 
spillage of fuels and lubricants does not contaminate the 
ground. 

 Soak pits along with oil and grease traps will be provided 
around fuel storage areas. 

 In all fuel storage and refueling areas, if located on 
agricultural land or areas supporting vegetation, the topsoil 
shall be stripped, stockpiled and returned after cessation of 
such storage and refueling activities. 

 Haulage route creation shall be kept to minimum  

 Turfing on embankments and slopes for 52.59 Ha 

 Slope protection   measures will be taken as per IRC:56-
1974 

 

near construction site 

Haulage route locations 

 

6 Vegetatio
n/ flora 

- Micro climatic changes i.e. Increase 
in temperature 

- Slope instability 

-  conversion into paved surface 

- No endangered species 

 Through proper re-alignment to minimize cutting of trees. 

 Compensatory afforestation @1:2 in terms of land in the 
forest area and 1:1 in non- forest area.  

 Turfing of slope for 52.59 Ha 

Comparatively more in 
the reserve forest and 
hilly stretch 

7 Wild life/ 
Fauna 

 No wildlife corridor identified  

  No Scheduled species 

 Loss or injury to wild animals by speeding traffic is 
therefore a remote possibility. 

 

8 Cultural/c
ommunit

 318 structures may get affected  Compensation and assistance as per NHAI Act 1956 
(Resettlement Action Plan has been drawn in line with 

Along built up areas 
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Sl.n
o 

Environ
mental 
Concern
s 

 Mitigation Measures Locations 

y 
structure
s 

(299 private) 

  Out of 318 , 205 are wooden 
structure, 50 are semi pucca, 5 
pucca, 12 thatched and 1 kutcha 
structure 

 Affect livelihood of people  

 Loss of residence 

 Impact on  water extracting 
structures (hand pump/ tap) 

relevant policies and view of affected people) or as decided 
by the competent authority. 

 No structure getting affected shall go un noticed form getting 
compensation 

 By realignment to avoid impact on the shrines and religious 
structures.   

 Plans will be proposed for enhancement of temples and other 
religious structures. 

 Water extracting structures like hand pump and taps shall be 
relocated in consultation with local people 

 

 

9 Road 
Safety  

May lead to accidents during 
construction and operation 

 Design improvement at curves 

 Segregation of slow traffic in congested areas by providing 
service roads 

 Provision of proper signage proper lighting arrangement to 
avoid accidents. 

 Traffic management plans will be prepared for congested 
place. 

 IRC:SP:55-2001 shall be followed for Safety in construction 
zone 

 IRC:67-2010 for road signs and other relevant IRC guidelines 
shall be followed 

At all construction fronts, 
congested locations and 
at curves/hairpin bends 

 

4.8 ENVIRONMENTAL ENHANCEMENT MEASURES 

The following enhancement measures are planned in this stage of the study for the project: 

 Slope improvement by applying the retaining wall. 
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 Enhancement of water bodies to be impacted/relocated 

 Management of existing problems (unstable hill slopes); 

 Improvement/preservation of the natural resources for the local population and, 

 Appropriate enhancement/ landscaping plan will be proposed for the natural environment, water bodies, rest areas, junctions, bus stops, service 
roads and medians.  

4.9 COSTS AND BUDGET 

The estimate shows that the approximate cost of the Environmental protection measures to reduce the adverse impacts and to enhance the existing 
environment budget is 228 lakhs as per given in Table 4.2: 

Table 4.2: Environmental Budget 

S. No Description Unit Rate (Rs) Amount (Rs) 

MITIGATION COST 

1 
Compensatory Afforestation @ 1:3 in lieu of 
3450 trees cut 

10350 500.00 9814500.00 

2 
Oil interceptors at car washing stations 
along the road 

20 10000.00 200000.00 

3 Management and Closure of dumping sites LS  4000000.00 

4 Silt Fencing 200 20000.00 4000000.00 

Mitigation Cost (A) 13375000.00 

MONITORING COST 

1 
Air Quality Monitoring, Thrice a year at 5 
locations for 5 years (3 years construction 
period and 2 year operation period) 

75 5000.00 375000.00 

2 
Water Quality Monitoring, Thrice a year at 5 
locations for 5 years(3 years construction 
period and 2 year operation period) 

75 5000.00 375000.00 
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S. No Description Unit Rate (Rs) Amount (Rs) 

3 
Noise Monitoring, Thrice a year at 5 
locations for 5 years (3 years construction 
period and 2 year operation period) 

75 3000.00 225000.00 

4 
Soil Analysis, Twice a year at 5 locations 
for 5 years (3 years construction period and 
2 year operation period) 

50 3000.00 150000.00 

Monitoring Cost (B) 1125000.00 

ENHANCEMENT COST 

1 Development of schools LS 5000000.00 

2 Development of Water falls LS 2000000.00 

3 Environmental Training LS 150000.00 

4 Environmental awareness LS 100000.00 

Enhancement Cost ( C ) 7250000.00 

ENVIRONMENTAL COST 

Mitigation Cost (A) 13375000.00 

Monitoring Cost (B) 1125000.00 

Enhancement Cost (C) 7250000.00 

Sub Total 21750000 

Contingency @5% 1087500 

TOTAL ENVIRONMENTAL COST 
22837500 

228 Lakhs 

Rupees Two Hundred and twenty eight Lakhs Only 

• • • 
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5. ANALYSIS OF ALTERNATIVES 

5.1 GENERAL 

In the present road development study existing road/routes have been 
considered for the improvement as well as for EIA study. The analysis of 
alternatives has been carried out „with project‟ and „without project‟ scenarios in 
terms of potential environmental impacts.  

5.2  “WITH” AND “WITHOUT” PROJECT SCENARIO 

The existing NH- 44 is strategically placed and is meant not only for the 
development of surrounding area but also for the smooth movement of traffic and 
linking it with other parts of the country. Keeping in view, the site conditions and 
the scope of development of the area, the „With‟ and „Without‟ project scenarios 
have been compared as shown in Table 5.1 .By looking at the table it can be 
concluded that “With” project scenario, with positive/beneficial impacts will greatly 
enhance social & economic development of the region and improve the 
environment, when compared to the “Without” project scenario, which will further 
deteriorate the existing environment and quality of life. Hence the “With” project 
scenario with some reversible impacts is an acceptable option rather than the 
“Without” project scenario. The implementation of the project therefore will 
definitely be advantageous to improve the environmental quality of the sub-region 
besides to achieve an all round development of the economy and progress of the 
region. 

Impacts on forests are expected during construction. Little increase in the 
pollution levels of the air is possible. Dust and particulate matter during 
construction will affect the air quality on a short-term basis. However, an 
important benefit which is not represented in this assessment will be major 
reduction in the SPM levels from vehicles using a surfaced road (with project 
scenario) in the built condition, compared to a continued use of dusty unsurfaced/ 
tracks (without project scenarios). 

It will provide for mitigation not only for air, noise, vegetative cover; wildlife and 
soil erosion but will also provide for enhancement of existing water bodies, 
archaeological sites etc. Other appropriate mitigation measures such as roadside 
plantation, arboriculture & landscaping, compensatory afforestation will also 
mitigate the negative impact on environment. 

5.3 EVALUATION OF IMPACTS “WITH” AND “WITHOUT” PROJECT 

The Environmental Impact Evaluation process involves four basic steps viz- 

 Identification, 

 Interpretation, 

 Evaluation and 

 Communication 

A number of techniques are available for the assessment of impacts. Each of 
these techniques has its advantage and disadvantage. The selection of any or all 
of these techniques for any particular project depends largely upon the choice of 
the analyst. The technique chosen should be comprehensive, easy to 
understand, systematic, and flexible. Considering these criteria, for this project, 
the matrix method is to be considered for evaluation of impact and assessment. 
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Table 5.1 : Comparison of “With’ and “Without” Project Scenario 

 With Project Without Project 

Impacts Impacts 

+ve -ve +ve -ve 

 With the improvement of road surface, the traffic 
congestion due to obstructed movement of vehicles will 
be minimized and thus wastage of fuel emissions from 
the vehicles will be reduced. Reduction in air pollution 

 Enhancement/Protection of Community Resource i.e 
water bodies 

 Enhancement/Protection of Community property e.g. 
Places of worship & meeting 

 Improvement in ecology by providing with compensatory 
afforestation 

 Flourish in trade and commerce. 
 Providing better level of service in terms of improved 

riding quality and smooth traffic flow. 
 Reduction in accident rate 
 Reduced transportation costs 
 Increased access to markets  
 Access to new employment centers 
 Employment to local workers during the execution of the 

project  
 Better access to health care centres and other social 

services 
 Improved quality of life 
  Strengthening of local economies and local industries. 
 Flourish in tourism and development of areas like 

Thadlaskein Lake at Mukla, Syndai Caves, Sacred grove 
known as Khloo Lyngdoh at Ialong, Nartiang Temple in 
Myntang. 

 Minor changes in land use 
pattern 

 Loss to properties and livelihood 
 Removal of vegetative cover 

along the road  
 Increase in air pollution due to 

vehicular traffic 
 Short term increase in dust due 

to earth work during construction 
at micro-level  

 Increase in noise pollution due to 
construction traffic during 
construction work 

 Disturbance to forest cover/ 
plantation  

Nil  Increase in travel time 
 Increase in fuel consumptions 
 Increase in dust pollution & vehicular 

emission 
 Increase in accident rate 
 Overall economy of the State will be 

affected. 
   Further deterioration of the project road  
   Increased vehicle operation cost 
   Reduced employment/ economic 

opportunities 
 Arrest of possible significant enhancement 

and economic development of the region 
 Land degradation, dust pollution and 

damage to agricultural land, contamination 
in water bodies due to vehicles traveling 
along multiple tracks on the open ground   

 In absence of the project, it is extremely 
difficult to generate funds for such a 
massive improvement of the road 
infrastructure from its own resources 

 Tourism of the area will suffer which 
otherwise have important natural ecological 
sites. 
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Matrix Method 

 The matrix to be used for Evaluation of Impacts consists of project activities and 
environmental component, which will be affected due to that activity. Each activity 
has been connected by primary, secondary and tertiary impacts. After that each 
environmental component has been assigned a weightages on the basis of 
baseline data and prevailing or existing conditions and professional judgment. 

 Impact value ranges from 0 to 5 with positive and negative values due to various 
activities of project. Score for each environmental component has been assigned 
and lastly the total score has been determined.  

 Matrix method has been used for impact assessment on a scale of 1 to 1000. 
Each component of the Environment was assigned a weightage in the light of the 
base line data and prevailing situation in the stretch. 

 The criteria for assessment are as follow with type of impact and values 
corresponding: 

 Severity Criteria Impact Score 

 No impact 0 

 No appreciable impact 1 

 Significant impact (Short term) 2 

 Major impact 3 

 High impact (reversible/long-term) 4 

 Permanent impact 5 

 Total impact score for each   = (Weightage value of each component 
Environmental parameter      x Importance value) 

 Total Score = Total impact score for each parameter 

 Delphi is the process of refining the opinions of a group of people, who are 
representative of various disciplines/ background and / or different points of view. 
Delphi process is synthesis of professional judgment and interactive way of 
determining the impact of project corridor. Each person responds individually i.e. 
not in the presence of groups. Instead of group discussion, there are successive 
round of questions to be answered.  

+ Ve Then accept the project 

0 – 1000 No appreciable impact 

1000 – 2000 
Appreciable but reversible impact- control measures are 
needed 

2000 – 3000 
Significant impacts, mostly reversible factor – mitigation 
measures are crucial 

3000 – 4000 
Major impact, most irreversible, site selection is to be 
considered 

> 4000 Permanent irreversible impact, look for alternate project. 
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Impact score 

On the basis of the existing data and the assessment / evaluation and analysis of 
the potential impacts, total impact has been calculated by matrix method. The 
impacts matrix has been supplied as Table 5.2 and 5.3. It is found that the total 
impact score for this section without projects of the negative i.e. – 1820, which 
shows that the section falls in the category of “appreciable but reversible impact- 
control measures are needed”. On the basis of nature and type of impacts 
appropriate mitigation/enhancement measures has been suggested and will be 
implemented during construction/operation phase. The impact score with these 
mitigation measures becomes positive i.e. + 1685, it means the proposed project 
will be environmentally beneficial. 
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Table 5.2 Impact assessment matrix for project without control measures 
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a) Ecology 300                     

i) Natural vegetation 200   -2 -1       -1     -800 

iii) Aquatic ecosystem 50   -1 -1       -1 -2   -250 

iii) Fauna 50   -1 -1   -1   -1   -1 -250 

b) Environmental Pollution 300                     

· Water 75                     

 i)  Surface water quality 50   -1 -1       -1 -2   -250 

 ii)  Ground water quality 25             -1     -25 

· Air 40   -1 -1 -2   -2 -2   -1 -360 

· Noise 40   -1 -1 -1 -1 -1 -1   -1 -280 

  Land Value 145                     

  Soil Erosion 40   -1 -1             -80 

  Slope Stability 40     -1             -40 

  Land Slides 40     -1             -40 

  Land Use Pattern 25 -1 -1 -1             -75 
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Environmental Components  
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c) Aesthesics 200                     

 i)  Diversity of vegetation 40   -1 -1             -80 

 iii)  Visual quality of water 35   -1 -1             -70 

iv) Sound 50     -2   -1   -1     -200 

iii) 
Historical and cultural 
resources 

35   -1 -1             -70 

iv) Debris Disposal 40   -1 -1             -80 

d) Human Interest 200                     

 i)  Economy and income level 50                 +4 +200 

 ii)  Employment 50   +2 +2 +2 +1 +1 +2 +1 +4 +750 

iii) Human Health 20   -1 -1 -1 -1 -1 -1 -1 +2 -100 

iv) Quality of life 40   -1 -1 -1 -1 -1 -1 -1 +2 -200 

v) Trade and Commerce 40   +1 +2 +1 +1 +1 +1 +1 +4 +480 

  -1820 

 Weightage to different environmental indicators given on the basis of Delphi technique i.e. professional judgments based on existing condition 
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Table 5.3: Impact assessment matrix for project with control measures 
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a) Ecology 275           

i) Natural vegetation 75  -1       -1 -150 

ii) Plant productivity 25  -1       -1 -50 

iii) Aquatic ecosystem 75  -1     -1 -1 -1 -300 

iv) Mountain eco-system 100  -1     +1  +1 100 

b) Environmental Pollution 285           

 Water 75           

i) Surface water quality 50  -1       -1 -100 

ii) Ground water quality 25          0 

 Air 40  +1   +1  -1   0 

 Land value 145           

i) Soil Erosion 40  -1   -1     -120 

ii) Slope Stability 40  -1   -1     -40 

iii) Land Slides 40  -1 +1  +1  -1  -1 -40 

iv) Land use pattern 25 +1 1       +3 125 

 Noise 25  +1 +1 1     -1 50 

c) Aesthesics 200           
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Environment Components 
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i) Diversity of vegetation 25  +1        25 

iii) Visual quality of water 25  +1     +1  +1 100 

iv) Sound 25  +1 +1 +1 +1 +1 +1  +1 175 

iii) 
Historical and cultural 
resources 

25 +1 +1         

iv) Debris Disposal 50  -1        -50 

v) Topographical character 50 -1 -1        -100 

d) Human Interest 240           

i) Economy and income level 45 +2 +2 +1    +2  +4 495 

ii) Employment 45 +2 +2 +1 +1   +2  +4 540 

iii) Human Health 25     +1    -1 0 

iv) Quality of life 25         -1 -25 

v) Trade and Commerce 100 +1 +1 +1 +1  +1 +1  +4 1000 

Impact Score =+1685 

 

• • •  
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6. ENVIRONMENTAL MONITORING PROGRAMMME 

6.1 MONITORING PROGRAM OBJECTIVES 

Monitoring program has the underlying objective to ensure that the intended 
environmental mitigations are realized and these results in desired benefits to the 
target population causing minimal deterioration to the environmental parameters. 
Such program targets proper implementation of the EMP. The broad objectives 
are: 

 To evaluate the performance of mitigation measures proposed in the EMP.  

 To evaluate the adequacy of Environmental Assessment. 

 To suggest ongoing improvements in management plan based on the 
monitoring and to devise fresh monitoring on the basis of the improved EMP 

 To enhance environmental quality through proper implementation of 
suggested mitigation measures.  

 To meet the requirements of the existing environmental regulatory framework 
and community obligations. 

Performance Indicators 

The significant physical, biological and social components affecting the 
environment at critical locations serve as wider/overall Performance Indicators. 
However, the following specific environmental parameters can be quantitatively 
measured and compared over a period of time and are, therefore, selected as 
specific Performance Indicators (PIs) for monitoring because of their regulatory 
importance and the availability of standardized procedures and relevant 
expertise.  

 Air Quality with respect to PM2.5, PM10, CO, NOx and SO2 at selected 
location. 

 Water Quality with reference to DO, BOD, Oil and grease, COD, Suspended 
Solids and Turbidity, Alkalinity at the bridge crossing points on 
river/backwaters at selected points. 

 Noise levels at sensitive receptors (schools, hospitals, community/religious 
places). 

 Survival rates of trees planted as compensatory plantation to compensate for 
lost forestlands and compensatory plantation raised for removal of roadside 
trees. 

Ambient Air Quality (AAQ) Monitoring 

Ambient air quality recommended for monitoring road development projects are 
PM2.5, PM10, Carbon Monoxide (CO), Oxides of Nitrogen (NOx) and Sulphur 
Dioxide (SO2). These are to be monitored, right from the commencement of 
construction activity at selected locations of plants and machinery, crushers on 
sites, excavation works etc. Data should be generated once in a season 
excluding monsoon at the monitoring locations in accordance with the National 
Ambient Air Quality Standards formulated by MoEF in November 2009 
(Annexure 3.6).  
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Water Quality Monitoring 

The physical and chemical parameters recommended for analysis of water 
quality relevant to road development projects are pH, total solids, total dissolved 
solids, total suspended solids, oil and grease, COD, Chloride, Lead, Zinc and 
Cadmium. The location, duration and the pollution parameters to be monitored 
and the responsible institutional arrangements are given in the Environmental 
Monitoring Plan. The monitoring of the water quality is to be carried out at 
locations identified along the project road during construction and operation 
phase. The Indian Standard Specifications – IS10500: 1991is given in  
Annexure 3.5. 

Noise Level Monitoring 

The measurements for monitoring noise levels would be carried out at sensitive 
receptors and construction sites along the project roads. The Ambient Noise 
Standards formulated by Central Pollution Control Board (CPCB) in 1989 or the 
standards by State Pollution Control Board of Meghalaya if such standards are 
stricter than those of the CPCB are to be complied. The CPCB standards are 
given in Annexure 3.7 Sound pressure levels would be monitored on twenty-four 
hour basis. Noise should be recorded at “A” weighted frequency using a “slow 
time response mode” of the measuring instrument. The details are given in  
Table 6.1. 

Success of Re-vegetation  

The project involves widening and up-gradation hence these will require felling of 
trees. Such lost vegetation will be required to be replaced by compensatory 
plantation. As per policy of the NHAI 3 trees have to be planted for each tree 
removed. These compensatory plantations will have to be monitored by the 
implementing agency with the help of the Forest Department. Such monitoring 
will be conducted through random samples. Such sampling should cover at least 
5% of the area planted up. 

Monitoring Plan  

The monitoring plan covering various performance indicators, frequency and 
institutional arrangements of the project in the construction and operation stages, 
along with the estimated cost, is summarized in Table 6.1. 
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Table 6.1: Environment Monitoring Plan 
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SO2, NOx, 
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Annexure-3.6 Wherever the 
contractor 
decides to 
locate the Hot 
mix plant 

Once in a 
season 
excluding the 
monsoon for 3 
years 

Continuous 24 
hours/ or for 1 
full working 
day 

Check and 
modify control 
devices like 
bag filter/ 
cyclones of hot 
mix plant. 

Contractor 
through 
approved 
monitoring 
agency 

SC, NHAI 

 

PM2.5 PM10, 
SO2, NOx, 
CO, HC 

Annexure-3.6 Along the 
project road at 
different zone 
as suggested 
by SC for 
regular 
monitoring 

Once in a 
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excluding the 
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Continuous 24 
hours/ or for 1 
full working 
day 
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bag 
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Annexure-3.6 Along the 
project road at 
different zone 
as suggested 
by SC for 
regular 
monitoring 

Thrice in a 
year (winter, 
summer and 
post monsoon 
seasons) for 2 
years 

Continuous 24 
hours/ or for 1 
full working 
day 

- Contractor 
through 
approved 
monitoring 
agency 

SC, NHAI 
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are to be 
obtained for 
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Night time 
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SC, NHAI 
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Physical 
Parameters: 
Texture, Grain 
Size 
Distribution, 
Gravel, Sand, 
Silt, Clay; 
Chemical 
Parameters: pH 
(10%w/v slurry), 
Conductivity, 
Calcium, 
Magnesium, 
Sodium, 
Potassium, 
Sodium 
Absorption 
Ratio, Total 
Nitrogen, 
Phosphorous, 
Organic matter 

CPCB Along the road 
as identified 
by the SC 
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season 
excluding the 
monsoon for 2 
years 

- -   
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1. Storage 
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2. Drainage 
Arrangements 

3. Sanitation in 
Construction 
Camps 

To the 
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given in the 
reporting form. 

At Storage 
area and 
construction 
camps 
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construction 
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6.2 ENVIRONMENTAL REPORTING SYSTEM 

Monitoring and Evaluation are critical activities in implementation of all projects. 
Monitoring involves periodic checking to ascertain whether activities are going 
according to the plans. It provides the necessary feedback for project 
management to keep the program on schedule. By contrast evaluation is 
essentially a summing up at the end of the project to assess whether those 
activities actually achieved as was intended. 

The reporting system will operate linearly with the contractor who is at the lowest 
rung of the implementation system reporting to the Supervision Consultant, who 
in turn shall report to the NHAI. All reporting by the contractor and Supervision 
Consultant shall be on a quarterly basis. The NHAI shall be responsible for 
preparing targets for each of the identified EMP activities. 

The compliance monitoring and the progress reports on environmental 
components may be clubbed together and submitted to the NHAI quarterly during 
the implementation period. The operation stage monitoring reports may be 
annual or biennial provided the Project Environmental Completion Report shows 
that the implementation was satisfactory. Otherwise, the operation stage 
monitoring reports will have to be prepared as specified in the said Project 
Environmental Completion Report. 

Responsibilities for overseeing will rest with the Supervision Consultant’s staff 
reporting to the NHAI. Capacity to quantitatively monitor relevant ecological 
parameters would be an advantage but monitoring will primarily involve ensuring 
that actions taken are in accordance with contract and specification clauses, and 
specified mitigation measures as per the EMP. 

During the implementation period, a compliance report may include description of 
the items of EMP, which were not complied with by any of the responsible 
agencies. It would also report to the management about actions taken to enforce 
compliance. It may however, be noted that certain items of the EMP might not be 
possibly complied with for a variety of reasons. The intention of the compliance 
report is not to suppress these issues but to bring out the circumstances and 
reasons for which compliance was not possible (such as jurisdictional issues). 
This would help in reinforcing the implementation of the EMP.  

Photographic records will also be established to provide useful environmental 
monitoring tools. A full record will be kept as part of normal contract monitoring. 
Reporting and Monitoring Systems for various stages of construction and related 
activities have been proposed to ensure timely and effective implementation of 
the EMP. 

The reporting system has been prepared for each of the stage of road 
construction namely: 

 Pre construction stage 

 Construction Stage 

 Operation Stage 

 This reporting shall be done through: 

 Reporting by the Contractor to the SC 

 Reporting by SC to NHAI 

The stage-wise reporting system is detailed out in the following Table 6.2. 
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Table 6.2: Stage-Wise Reporting System of NHAI 
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C1 

Monitoring of 
construction 

site and 
construction 

camp 

Before start 
of work 

 Quarterly  Quarterly 

C2 
Target sheet 
for Pollution 
Monitoring 

 
As 

required 
After 

Monitoring 
 

After 
Monitoring 

C3 
Target sheet 
for roadside 
plantation 

 Monthly Quarterly Quarterly Half yearly 

C4 

Target sheet 
for monitoring 

of cleaning 
water bodies 

 Monthly Monthly Quarterly Half yearly 

O1 
Target sheet 
for Pollution 
Monitoring 

   
As per 

monitoring 
plan 

After 
monitoring 

O2 

Target sheet 
for survival 
reporting of 

roadside 
plantation 

   Quarterly 
After 

monitoring 

O3 

Target sheet 
for monitoring 

of cleaning 
water bodies 

   Quarterly 
After 

monitoring 

6.3 MONITORING PLAN 

An Environmental monitoring budget of Rs.1125000.00 (Rupees Eleven lakh 
twenty five Thousand only). has been allocated for construction as well as 
operation phase. This amount has also been included in the Environmental 
Budget in Chapter 9. 
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Table 6.3: Environmental Monitoring Budget (Construction and Operation Phase) 

Environmental 
Component 

Project Stage 

Monitoring Institutional Responsibility 

Parameters Location (ch.) Frequency Standards 
Approximate Cost 

Rs. 
Implementation Supervision 

Air Construction 
Stage 

SPM, RSPM, 
SO2, NOx, CO 

1.Hot mix plant 
concrete mixing 
plant construction 
site (1 location) 

2. Other Four 
locations at major 
settlements 

24 hours 
continuous, 
once every 
season for 3 
years 

Air quality 
standards by 
CPCB 

5x5000x3x3=225,000 Contractor 
through approved 
monitoring agency 

SC, PIU, NHAI 

Operation 
Stage 

SPM, RSPM, 
SO2, NOx, CO 

At major settlement 
and other project 
specific area 

24 hours 
continuous, 
once every 
season for 3 
years 

Air quality 
standards by 
CPCB 

5x5000x2x3=150000 Contractor 
through approved 
monitoring agency 

NHAI 

Water Quality Construction 
Stage 

PH, BOD, COD, 
TDS, TSS, Oil& 
Grease, 

At Construction 
Camp, labour camp 
and other surface 
and groundwater 

One sample 
at one place 

Water Quality 
Standards by 
CPCB 

5x5000x3x3=225,000 Contractor 
through approved 
monitoring agency 

SC,PIU, NHAI 

Operation 
Stage 

PH, BOD, COD, 
TDS, TSS, Oil& 
Grease, 

At streams and 
rivers 

One sample 
at one place 

Water Quality 
Standards by 
CPCB 

5x5000x2x3=150000 Contractor 
through approved 
monitoring agency 

NHAI 

Noise Levels Construction 
Stage 

Equivalent 
noise levels 

At major settlement 
and other project 
specific area 

24 hours 
continuous, 
once every 
season for 3 
years 

Noise 
standards by 
CPCB 

5x3000x3x3= 135000 Contractor 
through approved 
monitoring agency 

SC, PIU, NHAI 

Operation 
Stage 

Equivalent 
noise levels 

At major settlement 
and other project 
specific area 

24 hours 
continuous, 
once every 
season for 3 
years 

Noise 
standards by 
CPCB 

5x3000x2x3= 90,000 Contractor 
through approved 
monitoring agency 

NHAI 
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Environmental 
Component 

Project Stage 

Monitoring Institutional Responsibility 

Parameters Location (ch.) Frequency Standards 
Approximate Cost 

Rs. 
Implementation Supervision 

Soil Construction 
Stage 

Ph, TDS, SAR, 
N, P, K oil and 
greases 

At agricultures lands 
and other project 
specific locations 

One sample 
at one place 

Soil Standard 
ICAR 

5x3000x2x3 =90000 Contractor 
through approved 
monitoring agency 

SC, PIU, NHAI 

 Operation 
Stage 

Ph, TDS, SAR, 
N, P, K oil and 
greases 

At agricultures lands 
and other project 
specific locations 

One sample 
at one place 

Soil Standard 
ICAR 

5x3000x2x2 =60000 Contractor 
through approved 
monitoring agency 

SC, PIU, NHAI 

Environment 
Awareness  

Construction 
Stage 

 At major villages to 
be carried out by a 
reputed NGO. 

For three 
year 

As per course 
content and 
calendar 
approved by 
NHAI 

2,00,000 NGO (YMA) NHAI 

Flora  Operation 
Stage 

At least 75% 
survival rate of 
trees 

Entire stretch  For three 
years after 
plantation 

- 10350x500=5175000 NHAI, Forestry 
Department 

NHAI, 
Environment 
and Forest 
Department 
(GOM) 

Mobilisation during construction and operation Stages 10,000 x 2 = 20,000   

Total Monitoring cost 1125000   

 
 

• • • 
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7. ADDITIONAL STUDIES 

7.1 PUBLIC CONSULTATION 

7.1.1 INTRODUCTION 

Public participation and community consultation has been taken up as an integral 
part of social and environmental assessment process of the Project. Public 
participation has been viewed as a continuous two way process, involving 
promotion of public understanding of the processes and mechanisms through 
which developmental problems and needs are investigated and solved. 
Consultation was used as a tool to inform and educate stakeholders about the 
proposed action both before and after the development decisions were made. It 
assisted in identification of the problems associated with the project as well as 
the needs of the population likely to be impacted. This participatory process 
enabled the participation of the local people in the decision making process.  The 
involvement of the various stakeholders ensured that the affected population and 
other stakeholders are informed, consulted and allowed to participate at various 
stages of project preparation. 

Public consultation has been carried out in this Project with the objectives of 
minimising probable adverse impacts of the project through alternate design 
solutions (alignment and cross-sectional) and to achieve speedy implementation 
of the project through bringing awareness amongst the community on the 
benefits of the project.  The public consultation has been taken up as an integral 
part of social and environmental assessment process for this project.    

To ensure the peoples’ participation in the planning phase of this project and 
treating public consultation and participation as a continuous process, numerous 
events were attempted at this stage of project preparation. Aiming at promotion of 
public understanding and fruitful solutions of developmental problems such as 
local needs of road users and problem and prospect of resettlement, various 
sections of community people and other stakeholders were consulted through 
individual Consultations, FGDs, NGOs’ consultation, etc. The option of alternative 
design was also discussed to meet their local transport needs and to achieve 
speedy implementation of the project with peoples’ involvement and support. 
Necessary information was already gathered during the time of screening; 
however, additional views of the stakeholders were also collected at this PPR 
stage.   

7.1.2 OBJECTIVES 

Community consultations in the project were undertaken with objectives, which 
may be grouped into: 

 Information sharing,  

 Appraisal and assessment of the community needs, and  

 Development of specific design solutions and enhancement measure.  

These objectives are discussed below: 

Information Sharing 

 To promote public awareness about the proposed project especially amongst 
the potentially impacted communities/individuals. 

 To educate the individuals/interested groups about the proposed course of 
action; 
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 To solicit the views of affected communities/individuals on environmental 
components and the significance of impacts; 

 To serve as an important tool for collecting information about natural and the 
human environments, much of which would never be accessible through 
more traditional approaches of data collection; 

 To ensure lessening of public resistance to modify the proposed activity, by 
involving them in the decision making process; and 

 To achieve the basis for an Environment Management Plan for the project, 
with the incorporation of felt needs, views and preferences of the people likely 
to be impacted. 

Appraisal & Assessment 

 To inform Project Affected Communities about the provision of EMP, and to 
settle their felt need with mutual consent and to assist them during relocation 
of community property, if any 

 Deduce information from the people about the local environmental issues and 
their dependence upon them.  

 Collect peoples’ perceptions about the project and how the negative effects of 
the project should be mitigated. 

Devising Specific Solutions 

 To solicit the views of affected communities/individuals on environmental and 
social problems. 

 Receive suggestions from the affected communities with regard to the 
preferences and options about the project in general and avoidance 
measures, mitigation/compensation measures, and benefits being provided, 
in particular. 

 To ensure lessening of public resistance to change by providing them a 
platform in the decision making process. 

Thus, constructive participation by the affected population can influence not only 
environmental impact of the project corridor, but also the costs, success and 
duration of the main investment project itself. The possibility of active participation 
by affected communities, NGOs and local government staff varies by project and 
stage of the project. Table 7.1 highlights the roles of key participants throughout 
the project cycle. 
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Table 7.1: Role of Key Participant in Consultation at different stages of the project 

Project Stage Affected Communities NGOs 
Representatives of local officials 

of project areas 

Identification  Receive information on project impacts.  

 Representation on Coordination 
committee. 

 Participate in Environmental surveys. 

 Participate in consultations to conserve 
valuable eco-system, monuments, 
community resource and develop people 
friendly environment in the road corridor. 

 Keep records of consultations. 

 Select enhancement site/ locations. 

 Representation on grievance tribunal. 

 Design and carry out information 
and suggestion:  

 Assist in environmental survey. 

 Participate in coordination 
committee. 

 Participate in consultations. 

 Representation on grievance 
tribunal. 

 Facilitate affected communities 
inter-group meetings 

 Assist in environmental survey. 

 Assist NGO in information 
dissemination.  

 Participate in and arrange 
consultations. 

 Help to document consultations. 

 Examine feasibility of 
enhancement plan and discuss 
with affected communities 

Implementation  Monitor provision of environmental 
management plan and other input at 
site. 

 O and M of sites and labour camps with 
other project input. 

 Management of common property 
resources /heritage and archeological 
sites/ community socio- development 
funds. 

 Member of implementation committee. 

 Provide on-going information for 
affected communities and hosts. 

 Provide support in-group 
management. 

 Members of implementation 
committee. 

 Process environmental up-
gradation/ enhancement 
proposals. 

 Participate in grievance 
redressal. 

 Provide assistance under local 
schemes. 

 Membership of implementation 
committee. 

Monitoring and 
Evaluation 

 Participate in grievance tribunals. 

 Report to project on progress of 
environmental work. 

 Report on service quality at sites. 

 Provide information to project staff 
on public views in environmental 
implementation work. 

 Act as external monitors for project 
(where not previously involved). 

 Ongoing interaction with affected 
communities to identify problems 
in implementation programs. 

 Participants in correctional 
strategies. 
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7.1.3 LEVELS OF CONSULTATION   

The consultation process established for the project has employed a range of 
formal and informal consultative tools including in depth interviews with key 
informants, Focus Group Discussions (FGDs), on-site consultation and Meetings.  
The enactment of the participation and consultations with the stakeholders was 
done at various levels throughout the project preparation stage.   

 District Level Consultations 

District Level consultation was carried out involving NHAI, PWD, and the 
concerned state organizations such as Horticulture departments, State Pollution 
Control Board, Forest Division of Jowai, Chief Conservator of Forest, Meghalaya 

 Local/Village level Consultations 

These consultations were held in rural, suburban and urban areas along the 
corridor of impact of the project road to inform people about the purpose and 
preliminary design of the project. Such consultations provided a means to get the 
opinion of the people and their issues of concern.  Village/local level 
consultations were held at selected locations (Annexure 7.1). The consultation 
sessions are proposed to be continued during the implementation and monitoring 
stages of the project. 

A wide range of people including State/provincial and local officials, NGO’s, 
private groups, community people, Village council members and leaders were 
consulted. The main points of discussions with various agencies were 
concentrated on environmental awareness, afforestation, wild life conservation 
and shifting of religious structures associated with project. People’s perceptions 
about environment were also recorded. The various methods and the issues 
addressed are discussed 
here. 

Interview Survey 

In order to access the existing 
environment and likely 
impacts on PAPs, an interview 
survey has been carried out. A 
large number of people along 
the project, who are likely to 
be affected due to the present 
activity, have been interviewed. A common approach is to interview a 
representative sample of affected people and ask a predefined set of questions, 
with a response recorded in a standard form. Precaution has been exercised 
during the survey to ensure that the sample interviewed is truly representative of 
the affected groups and the questions are worded so as not to generate a bias 
response. Fig. 7.1 shows the opinion of representative people on various 
environmental issues, which might have an impact before, during and after the 
project.  

 The views of people on the existing environmental scenario reveals that majority 
of the people were concerned about the noise pollution due to the traffic. The 
residents were of the view that noise barriers should be provided, which will also 
act as safety measures for the children and will reduce the chances of accidents. 
Of the total people interviewed during the survey, 50% respondents felt that 
measures should be taken to curb noise pollution arising due to the highway 
traffic, especially after the road is widened, which will see a rise in the volume of 
traffic. About 30% of the respondents were concerned about the surrounding 

Fig. 7.1: Public Opinion on Environment
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cultural sites, which they felt should be conserved. According to majority of the 
people (more than 90 %) air and water quality of the area is generally good. 
Table 7.2 shows the response of the people on various environmental features.  

Table 7.2: Peoples’ Perception about Environment Degradation 

Sl. 
No. 

Question asked 
about 

Response Received 

1.  Water quality of wells, 
rivers & streams 

More than 90% of the responded that the water 
quality of the area is good. 

2.  Noise level of the area About 50% of the people were disturbed due to 
the high levels of noise due to vehicular traffic 

3.  Air quality of the area About 90% of the people felt that the air quality 
is good 

4.  Rare species of 
animals & birds  

No such species is reported in the project area 

Source: Primary survey, ICT, 2005 

On-site Consultation 

In order to have the in-depth accessibility of the likely impacts to the affected 
individuals/groups, on - site consultation has been carried out with affected 
individuals. A representative sample of people has been consulted during 
environmental survey. The main issues of concern are: 

 Noise generated from the vehicular movement should be minimized.  

 Speed of vehicles should be reduced at sensitive areas especially during 
night hours, 

 Water bodies should be enhanced by adopting suitable enhancement 
measures, 

 Minimum disturbance to forest area  

 Any loss to the properties/flora/fauna should be compensated, 

 Protection of cultural properties,  

 Public places along the project road should be enhanced, 

 Minimum loss to agricultural lands, 

 Appropriate compensation and proper rehabilitation & resettlement of the 
PAPs   

Focus Group Discussions (FGDs) 

Focus group discussions (FGDs) were used 
as an effective tool in the public participation 
process. The FGDs were held at selected 
locations (Fig 7.2) to understand the 
implication of the project impacts on various 
groups, especially those with a distinct degree 
of vulnerability. Table 7.3 gives the findings of 
focus group discussion held at various places. 
Focus group discussions were held at the 
following locations: 

Fig. No. 7.2: Consultation with the  
affected people 
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Table 7.3: Findings of Focus Group Discussion  

Participants Issues Raised Suggestions & Response 
by project proponent 

Group of local people 
including local shop 
owners and residents of 
the area attended the 
discussion session. 

 Environmental 
degradation 

 Traffic 
congestion 

 Higher noise 
level 

 Road Safety  

 Land 
Acquisition 

 Adequate 
compensation 

 Widening 
options 

 

 Stringent control 
measures has been 
suggested in the EMP to 
minimize adverse 
impacts and to enhance 
environment, 

 Shifting of utilities will be 
done as per NHAI policy, 

 PAPs will be 
compensated before 
commencing the shifting 
/ site clearing work 

 Proper measures will be 
taken to compensate for 
the loss of livelihood by 
displacement. 

Consultation with NGOs 

During implementation of the project, various NGOs working in the field of 
environmental and social aspects will help in conservation/protection of the 
natural resources as well as rehabilitation and resettlement of the PAPs. 
Therefore, it is necessary to identify and consult the related NGOs. For this 
purpose number of local NGO’s working on various environmental as well as 
social aspects has been consulted. The broad areas of working of these NGOs 
are people’s development, environmental protection, rehabilitation & resettlement 
and welfare of the weaker sections. These NGOs will be helpful in solving 
sensitive issues like shifting of religious and community structures.  

7.1.4 LIST OF OFFICIAL CONSULTED  

Consultation was carried out with experts from organisations both governmental 
as well as non-governmental. Table 7.4 gives the list of personnel consulted. 

Table 7.4: List of officials consulted 

Sl. 
No. 

Name Of Person Designation 

1 Professor B. K. 
Tiwari 

 

Department of Environmental Studies  

Old Administrative Building Campus 

North East Hill University (NEHU) 

2 Mr. Lyngdoh Meteorologist-in-chief, Shillong, Meghalaya 

3 Mr.K.S.Thubru Officer of Soil Conservation Jowai, Meghalaya 

4 R.B.Purkayastha Chief Engineer, P.H.E, Lachaumiere, Shillong, 
Meghalaya 

5 A. Biswa Member Secretary, Meghalaya State Pollution 
Control Board, ARDEN, Lumpyngngad, Shillong, 
Meghalaya 
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Sl. 
No. 

Name Of Person Designation 

6 Brigadier B.D 
Sharma 

Director, Survey of India, Malki, Shillong, 
Meghalaya 

7 Chander Bhadur Coal Trader,Wapung Coal Stock, Wapung 

8 Mr. B.K Reddy Divisional Forest Officer, Jayantiya Hill district, 
Moomon, Jowai 

9 Mr. S. Laloo Deputy Forest Officer Jowai, District Counsil 
Office, Opposite Deputy Commissionar Office, 
Jowai 

10 Mr. S.G. Momin District Statical Officer, Mynthong Locality Jowai 

11 Mr. H. Lakiang  Range Officer, Wildlife Department Jowai Range, 
Jowai 

12 Mr. F. Wahlang Range Officer, Wildlife Department Umkiang 
Range, Jayantiya Hill district 

13 P. K. Nautial Principal Chief Conservator, SYLVAN House, 
Shilong, Meghalaya 

14 Mr. K.L Tariangis Director Soil & Water Conservation, Additional 
Secretrate, Shilong, Meghalaya 

15 Dr. S.C. Katiyar Scientist, State Pollution Control Board, Shilong, 
Meghalaya 

16 Mr. Biswas Incharge, Technical Section Regional 
Meteorological Center, Near Airport Guwahati 

17 Mr. M. Mahapatra Director, Regional Meteorological Center, Near 
Airport, Guwhati 

18 Dr. S.Kalita Head, Department of Environmental Science, 
Guwhati University, Guwhati 

7.1.5 RECOMMENDATIONS AND SUGGESTIONS  

Based on the findings of the public consultation held during the project 
preparation stage following recommendation / suggestion were made to 
improve/enhance the existing environment- 

 Protection of people by regulating traffic flow, using signages etc., 

 Compensatory afforestation of trees which are going to be felled  

 Stringent Pollution Control Measures during construction activities which are 
responsible for pollution, 

 Enhancing community properties like water resources, religious structures, 
etc.  

 By providing proper sanitation at construction/labour camp and improving 
traffic flow conditions, 

 Safety measures for the workers at construction sites. 

 Awareness about the environment and its management, 
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7.1.5 CONTINUED CONSULTATIONS AND PARTICIPATION 

In order that the consultations continue till the implementation of the project, to 
redress the environmental issues likely to surface during construction and 
operational phases, a constant communication needs to be established with the 
affected communities and the road users. This shall be ensured by regular 
monitoring of environmental concerns, at the construction stage, also inviting 
suggestions/complaints through Grievance Redressal Cell (GRC) under the NHAI 
with cooperation of NGOs. Meetings will be organized with the project affected 
and the various stakeholders at regular intervals before and during the 
construction period. 

In the above context to facilitate stakeholders so that they have access to EIA 
and EMP, these shall be kept at several public places e.g. in the library of NHAI 
Project Office and Office of the district magistrate.  

 

7.2 ROAD SAFETY MANAGEMENT SYSTEM 

The Primary Traffic Surveys were conducted as per IRC: 64-1990, and the results 
are analyzed as below;  

7.2.1 Classified Volume Count Analysis 

Classified Traffic Volume Count Survey was conducted at three locations, and  was 
conducted in both directions for successive 15 minutes periods, 24 hours a day for 7 
days. It was averaged to determine Average Daily Traffic (ADT) as in Table 7.5. 

Table 7.5 Summary of ADT at All Stations 

 

 

Chaina
ge (km) 

Location 
of Survey 

ADT 
Peak Hour 

Flows 
Peak Hour 
proportion  

in daily  
Vehicle 

Vol. 

Peak Hour 
proportio
n in daily  
PCU Vol. Vehs PCUs Vehs PCUs 

MCC-1 74+000 
Seven 
Miles 

4488 9205 330 647 7.4 7.0 

MCC-2 89+000 
Lad 

Rymbai 
5417 9573 415 729 7.7 7.6 

MCC-3 141+000 Sonapur 2079 5186 115 324 5.5 6.3 

 

The traffic is found to be peaking during day time from 06:00 am to 06:00 pm in 
the first two locations of count, MCC-01 and MCC-02. Traffic in MCC-03 is more 
uniform from 04:00 am to 11:00 pm. Moreover, the traffic is minimum in the early 
hours like 24.00 hrs to 05.00 hrs of the day for all the locations. 

 

 

 

 

 

Fig. 7.6 : Hourly Variation of ADT 
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7.2.2 ORIGIN DESTINATION SURVEY ANALYSIS 

Origin-Destination survey was done at 3 locations along the project road. From 
the analysis of the O-D matrices it was concluded that most of the passenger 
traffic (55-60%) on the project road is originating and destined from/to local zones 
within the district of Jaintia.  Whereas 25%-30%  of passenger traffic is of 
interstate movement like Guwahati - Silchar, Guwahati- Mizoram , Guwahati- 
Tripura, Shillong- Mizoram and Shilling- Silchar. Regarding goods carrying 
vehicular movement, 50% of LGV vehicular movement are within Jaintia District. 
Around 55% of the truck movement are due to interaction between Guwahati with 
other nearby prominent locations like Lad Rymbai, Khlierihat, Silchar, Tripura, 
and Mizoram. Silchar and Tripura bound goods traffic are around 20% and 12 % 
respectively. Major trip generators, found based on O-D matrix analysis includes 
local areas as well as outside of the Meghalaya. 

7.2.3   INTERSECTION TURNING MOVEMENT COUNT SURVEY  

 Traffic surveys were carried out at four intersections along the project road. All 
the four junctions are of three arm junctions. The peak hour traffic flows at the four 
surveyed junctions, are presented in Table 7.6 

Table 7.6: Peak Hour Traffic Flows at Major Intersections 

Name of 
Intersection 

Count 
Station 

No. 

Chainage 
(km) 

Peak Hour 
Traffic 

Peak Hour 
Proportion 

(As % of Daily 
Traffic in PCUs) 

in 
Vehicles 

in 
PCUs 

Khandulli Road 
Junction 

TMC 1 70+000 381 749 6.8 

Pasia Junction TMC 2 77+000 433 868 7.6 

Lad Rymbai Junction  TMC 3 92+500 425 906 8.0 

Khliehriat Junction TMC 4 96+200 459 885 9.1 
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7.2.4 PEDESTRIAN COUNT SURVEY 

 Pedestrian Count Survey was done for 12 hours (8:00 AM to 8:00 PM) at three major 
intersections. For each approach road of an intersection, along and across movements were 
counted as per the need of the existing situation.  

Table 7.7: PV2 Values at Major Locations 

Name of Location  
& Chainage (km) 

Arm Name P V PV2 

Passi Junction ,  

km 77+000 

Jowai 109 170 3.15E+06 

Silchar 108 134 1.94E+06 

Hot Water Lake 57 126 9.05E+05 

Lad Rymbai Junction ,  
km 92+500 

Jowai 191 429 3.52E+07 

Silchar 196 425 3.54E+07 

Ryambai 91 98 8.74E+05 

Khliehriat Junction ,  

km 96+200 

Jowai 0 187 0.00E+00 

Silchar 25 303 2.30E+06 

Jaintia Cement Factory 20 184 6.77E+05 

As the value of PV2 is not exceeding 108 at any of the approaches, there is no 
need for controlled crossing or any separate pedestrian facility like foot over 
bridge/ underpasses at corresponding locations at present. However, the PV2 
values are approaching 108 at few locations i.e. at Jowai arm and Silchar arm of 
Lad Rymbai Junction; these are recommended for controlled crossings or with 
pedestrian grade separations considering future demand. Also, zebra crossings 
need to be provided (by pavement marking) at all the arms of the intersections. 

7.2.5 Estimation of Projected Traffic 

The projected daily traffic on the three homogenous sections of the project road 
based on most probable annual traffic growth rate (%) is given in Table 7.8.  

Table 7.8: Projected Daily Traffic on Homogenous Sections 

Project 
Status 

Year 
Year 
No. 

HS- I  
(km.69+200  

to km.77+000) 

HS- II  
(km.77+200  

to km.97+000) 

HS- III 
(km. 97+000  

to km.173+000) 

PCUs Vehicles PCUs Vehicles PCUs Vehicles 

Base Year 2005 0 8560 4174 8903 5038 4823 1933 

Processing 

and Award 

2006 1 9098 4461 9491 5405 5109 2054 

2007 2 9676 4771 10116 5797 5415 2185 

2008 3 10290 5102 10789 6220 5739 2324 

2009 4 10942 5456 11501 6672 6081 2471 

2010 5 11647 5840 12269 7163 6445 2629 

Construction 
Period 

2011 6 12435 6267 13131 7709 6858 2806 

2012 7 13280 6727 14056 8299 7301 2997 
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Project 
Status 

Year 
Year 
No. 

HS- I  
(km.69+200  

to km.77+000) 

HS- II  
(km.77+200  

to km.97+000) 

HS- III 
(km. 97+000  

to km.173+000) 

PCUs Vehicles PCUs Vehicles PCUs Vehicles 

2013 8 14179 7220 15050 8933 7774 3201 

Year of 
Opening 

2014 9 15155 7756 16116 9618 8277 3420 

Concession 
Period 

2015 10 16183 8325 17252 10354 8809 3652 

2016 11 17236 8913 18420 11117 9350 3889 

2017 12 18362 9546 19674 11940 9925 4142 

2018 13 19568 10225 21016 12823 10539 4414 

2019 14 20846 10951 22445 13772 11192 4704 

2020 15 22213 11732 23978 14794 11881 5011 

Concession 
Period 

2021 16 23601 12529 25534 15838 12577 5322 

2022 17 25071 13378 27201 16959 13319 5656 

2023 18 26644 14290 28977 18161 14104 6010 

2024 19 28315 15264 30870 19450 14933 6386 

2025 20 30093 16307 32891 20831 15816 6787 

2026 21 31816 17316 34847 22167 16672 7176 

2027 22 33645 18390 36933 23593 17573 7586 

2028 23 35577 19531 39133 25109 18525 8021 

2029 24 37621 20743 41474 26724 19532 8483 

2030 25 39783 22033 43952 28446 20588 8970 

2031 26 41920 23319 46415 30170 21621 9450 

2032 27 44179 24681 49022 32000 22719 9961 

2033 28 46558 26125 51772 33941 23859 10494 

2034 29 49069 27656 54688 36004 25070 11062 

2035 30 51723 29279 57765 38193 26338 11660 

 

7.3 SOCIAL IMPACT ASSESSMENT AND RESETTLEMENT ACTION PLAN 

Annexure 7.2 may be referred for the same. 
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8. PROJECT BENEFITS 

 

8.1 INTRODUCTION 

Highways have varied embedded connotations, like the backbone of modern 
economy, the philosophy of life signifying the ’voyage unremitting’ from birth till 
death, the history of mankind and its endeavor, the passion for speed and dart 
non-episodically etc. Highways projects promote access to markets, materials 
and opportunities by facilitating movement of persons and goods and improve 
earning and thereby level of living. This in turn enhances the demand for 
transport. This two-way interactions works through a host of inter-sectoral forward 
and backward linkages effects and dynamic externalities, tends to relocate 
industries, services and labour thus help the shape the economic geography of 
the region. 

The ultimate aim of the developmental activities, such as NH-44 is to promote 
societal welfare of the Jowai to Assam/Meghalaya Border area of Meghalaya 
State. The developments of above widening project play a significant roll in 
changing the socio-economic condition of the living of people of a region through 
dynamic externalities that such development often generates. 

The benefit of proposed widening of NH –44 may also be seen from a different 
angle, viz., the local benefit and the wider regional or national level benefit. The 
local benefit is expected to be limited to the immediate neighborhood of the 
highways such as Jowai, Ludrymbai, Kheleriat, Wapung, Mumdihatti Sonapur etc. 
The entire regional and national economy lying beyond this neighborhood should 
also be benefit from the development such effect may be called the regional or 
national level benefits. Further the benefit may be direct or indirect in nature. 

All these should have a bearing on the level of well being of the households, 
although some of them may not themselves necessarily use more of the highway 
facility created. These would in turn lead to changes in the level of well-being and 
human development, through their benefit on consumption level, educational 
attainment, health status etc. 

8.2 TOURISM DEVELOPMENT 

India is a multi-destination country with a variety of tourist attractions and 
facilities. It hosts a number of wildlife parks, bird sanctuaries, museums and 
hundreds of historical monuments. All in all, India has in abundance what a 
tourist desires. The tourist places are accessed and reached, also serves the 
comfort travel benefits to the people. JaintiaHills district in Meghalaya state is 
“Land of Green fields and Plateaus” important tourist destination in India and the 
proposed widening of the road will give important connection to other places of 
Meghalaya State and other Northeastern states. The following are the important 
tourist places falls in the project area 

 Thadlaskein Lake 

 Megalithic Remnants- Nartiang 

 Syntu Ksiar 

 Syndai Caves 

 Summer Palace of Jaintia Kings  
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8.3 ECONOMIC DEVELOPMENT 

Highways Development program can contribute to economic development by 
encouraging the attraction of businesses to sites equipped with good access and 
by improving the travel efficiencies of existing businesses and to start a new 
avenues. They also help for  

 New Project sites can be easily developed.  

 Development of industrial parks where the land cost less and accessibility 
more.  

 Infrastructure projects 

 Development of IT parks 

8.4 EMPLOYMENT OPPORTUNITY 

Highway development project serves as an important employment generator and 
provide employment opportunity during construction period. 

8.5 REDUCTIONS IN ACCIDENTS, MORBIDITY AND MORTALITY 

Development of highway projects, especially 4/6 lanes divided carriageway NH-
44 projects reduce the number of accidents through the following developments. 

 Improved crossing and alternatives access routes by use of signage, 
junctions, & alternate arrangement for local traffic circulation has been 
provided. 

 Installation of proper road safety system through signage, barricades, crash 
barriers, edge posts / parapets will add to be safety of the vehicular traffic on 
the stretch of the road.  

 Sharp turns and curves of the roads have been realigned to improve public 
safety in operational stage. 

Reduces loss of life by avoiding head to head direct collision and also reduces 
damages to vehicles etc. 

8.6 REDUCTIONS IN OPERATION COST 

Vehicle operating cost (VOC) will be reduced when a road is improved. Fuel 
consumption, wear and tear of tyres, suspension will be benefited when a 
geometric design is improved and the road surface is made more even. The 
savings are perceived by the road user in the form of lower expenditure, VOC 
consist of the following components 

 Fuel Consumption 

 Lubricating oil consumption 

 Spare part consumption 

 Tyre consumption 

 Vehicle depreciation 

8.7 INDIRECT BENEFITS 

In addition to direct impacts, a number indirect benefit attributed to highways 
project. Lowering transportation cost for users and improving access to goods 
and services enables new and increased economic and social activity. Over time 
individuals, households and firms adjusts to take the advantage of those benefits, 
leading to several indirect impacts.  These indirect impacts include changes in 
Landuse and development, changes in decision to locate houses and business in 
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areas where houses and land are less expensive or more desirable, and changes 
in warehouse and delivery procedure for businesses in order to take advantage 
of improved speed and reliability in the transportation system. These impacts 
then lead to increased property values, increased productivity, employment and 
economic growth. 

The indirect benefit of proposed widening would work through the dynamic 
developmental externalities generated through the forward and backward 
linkages. The change in Landuse pattern in the areas that are greater 
connectivity due the highway, since there will be a change in the patterns of 
settlement, agricultural land use and location of industries, trading and other 
services and non-farm unorganized sector activities. All the above would reflect in 
the changes in the pattern of economic activities, income generation, price 
evolution, employment condition and ground rent prevailing in the region of 
Jaintiahills district area. 

A new Landuse pattern may in turn induce greater accessibility to job market, 
health and educational facilities etc., attract investment for development of feeder 
roads, power distribution networks, telecommunication facilities and other modes 
of connectivity among other, leading to a greater access to of the local people to 
markets and infrastructure facilities. 

8.8 ENVIRONMENTAL BENEFITS 

Reductions in adverse environmental impacts of transportations – Reduced 
emissions, noise and other impacts are also the direct benefits of highways 
projects. However, these benefits are difficult to quantify and value them, as a 
result, they are less often included in benefit cost analysis of transportation 
investment. 

 

 

• • • 
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9. ENVIRONMENT MANAGEMENT PLAN 

9.1 INTRODUCTION 

During the last fifty years rapid development has taken place with increase in 
volume of road traffic.  The existing roads especially the highways of Meghalaya 
State are not able to cope with the increased traffic and there is a need to widen 
these roads. The present project road NH-44 has a very significant place, due to 
it occupying a very strategic position, serving the development needs of 
surrounding areas and also the smooth movement of traffic, while linking 
Meghalaya with other parts of the country. No doubt, these widened roads will 
bring positive environmental and social impacts but during widening some 
negative impacts are envisaged. The environmental impacts may be direct, 
indirect or cumulative, i.e., impacts on nearby communities and the natural 
environment, impacts on peoples and properties falling  in the direct path of road   
development, impacts on people indirectly affected by way of disruption of 
livelihood, impacts on breakages in the accustomed travel paths and community   
linkages, impacts arising from land acquisition and resettlement, impacts on 
indigenous people, impacts on human safety, etc. EMP is the tool, which 
suggests mitigation measures to minimize the adverse impact. 

9.2 PROJECT BACKGROUND 

The present project pertains to consultancy services for preparation of feasibility 
and detailed project report (DPR) for the Rehabilitation and Upgrading to 2-lane 
with paved shoulder carriageway configuration, of NH – 44, Jowai to 
Assam/Meghalaya Border section (km. 69.200 to km. 173.200), in the State of 
Meghalaya under various National Highways stretches/ Corridors under (NHDP 
phase III) programme. 

9.3 SALIENT FEATURES 

 The project road passes entirely through the congested semi urban 
settlement and rural settlement and dense jungle vegetation starting from 
Jowai and ending at Sonapur Village.  

 It passes through rolling and hilly terrain.  

 Geographically the existing road lies between latitude. 

 The Settlements, agriculture land, valleys, mixed jungle vegetation and the 
hills beside the existing road give limited scope of widening. There is dense 
mixed jungle where widening will lead to felling of a large number of trees 
within the ROW.  

 There are about 5 churches; 1 temple and 3 graveyards are located within 
500 m of the existing project road. 

 The land use pattern along the project road is characterized by highly 
populated few towns, rural settlements, agricultural and dense jungle 
vegetation. 

 There are some utility services like water supply, electrical lines and optical 
fiber telephone cables within the ROW near the town/ village, which will need 
to be relocated during the widening of the highway. Summary of salient 
features of project road are given in Table 9.1 
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Table 9.1 Summary of Salient Features of Project Road 

Feature Project Stretch 

1. Existing Chainage 69.2 to 168.200 

2. Length (Km) 104 km 

3. Improvement Widening 

4. Villages/Towns 
Payish,Yillarg, Wapung, Khlerihat, Lidrambai, 
Mynkere 

5. Borrow Areas 12 Borrow areas has been identified 

6. Rivers Lubhaa River 

7. Seasonal Streams 
Muksa River, Motaiya River, Narpu Stream, 
Tamung River, Umjrung Stream, Tongsheng 
River 

8. Air Monitoring Stations  Muchep Settlement 

 Mumdihatti 

 Thangskai Village (Near Church) 

 Umstad Village 

 Sonapur (Land Slide Zone) 

9. Noise Monitoring 
Stations 

 Wapung 

 Near Mumdihatti 

 Thangskai Village (Near Church) 

 Umstad Village 

 Sonapur 

10. Water Monitoring Station  Stream (Ladrymbai) 

 Hand Pump LHS (Khilehriat Town) 

 Hand Pump LHS (Mumdihatti Village) 

 Stream (Mumdihatti) 

 Water Fall (Umstad) 

11. Dump Sites Identified Dumping site identification for solid waste 
disposal is under processes in consultation 
with the State Government, a set of criteria will 
be developed for such identification. No 
dumping site will be located in forest area. 

12. Tree to be Cut 3450 
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9.4 SCOPE OF WORKS 

The improvement works envisaged for Jowai– Assam Meghalaya border project 
road are: 

 Widening of the road to generally two lane with paved shoulders. 

 Rebuilding the pavement to structurally sound designs. 

 Construction of new bridges and culverts. 

 Construction of retaining walls, breast walls and other slope protection works. 

 Improvement of road geometric and junctions wherever necessary. 

 Provision of road signs and other road furniture required for making travel on 
these roads safe and comfortable. 

In compliance with the requirements of TOR, the consultants have undertaken a 
detailed environmental study as per the prescribed standards of Government of 
India and have made suitable recommendations and prepared appropriate 
mitigation plans. The engineering designs of the project suitably reflect the 
appropriate recommendations arising out of the environmental studies.    

9.5 ENVIRONMENTAL MANAGEMENT PLAN 

9.5.1 Introduction 

The Environmental Management Plan consists of a set of mitigation, monitoring 
and institutional measures to be taken up during design, construction and 
operation stages of the project to prevent/reduce environmental impacts to 
permissible levels including actions needed to implement these measures. The 
key components are: 

 Mitigation of potentially adverse impacts. 

 Monitoring during project implementation and operation stages. 

 Institutional capacity building and training. 

 Implementation schedule and Environmental Cost Estimate. 

 Integration of EMP with projects planning, design, construction and operation. 

9.5.2 Objectives of the EMP 

The main objectives are to mitigate the various adverse impacts and enhance 
positive impacts. The objectives at various stages of the project planning and 
design and implementation stages are as follows. 

Design Phase 

 To minimize impact on roadside trees, forests and vegetation cover. 

 To keep land acquisition and building demolition at a minimum. 

 To incorporate safety of road users and roadside communities in project 
design. 

 To provide mitigation measures to all expected environmental degradation. 

 To develop a design that incorporate environmental safeguards. 
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Construction Stage 

 To prevent and reduce the negative environmental impacts of the project by 
implemental mitigation measures to be carried out by the contractor. 

 To ensure that the provision of the EMP are strictly followed and implemented 
by strengthening implementation arrangement.  

Operation Stage 

 To monitor deterioration of natural environmental components of air, water, 
soil, noise etc. 

 To improve the safety of road users and the roadside communities 

9.5.3 Meeting the EMP Objectives 

The following commitments are important to effectively implement the EMP and 
achieve the above objectives.  

 Commitment to address environmental health, safety and social impacts:  

To improve conditions in the areas of environmental health, safety and social 
impacts measures, developed as a part of interactive process, have been 
suggested. 

 Commitment for constant dialogue with the public and interested stake 
holders:  

Community consultations have been carried out right from inception stage of 
the project. Continuous dialogue with local inhabitants and stakeholders 
including public agencies has been undertaken to obtain their feedback. 
Consultations would continue throughout the project implementation.  

 Commitment related to capacity building:  

For effective implementation of the proposed measures, sustainable 
institutional arrangements have been implemented by the PWD. To educate 
and train the PIU personnel, supervision consultant’s staff and the 
contractors, a training schedule has been proposed as given in the EIA 
report. 

 Commitment to meet legal requirements:  

Mandatory legal requirements and procedures are followed including 
conditions stipulated by statutory authorities such as State Forest Department 
and Pollution Control Board. 

9.6 CRITICAL IMPACTS TO BE ADDRESSED 

The critical environmental components that will be impacted are identified in the 
EIA report. The most critical issues to be addressed in EMP are described in 
Table 9.2.    

Table 9.2: Critical Environmental Issues to be Addressed 

Critical Environmental Issues Locations 

High Noise Level Exposure At sensitive receptors in settlements 
along the road length. 

Removal of vegetation cover/roadside 
tree plantation 

Along the entire road length  

Loss of agricultural lands/structures 
and properties 

In settlement and along the road  
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Critical Environmental Issues Locations 

Landslide and soil erosion At soil erosion and landslide prone 
areas identified along the project road  

Pedestrian and Traffic Safety In settlements along the project road 

Traffic congestion due to 
developments close to the road 

At settlements and road junctions 

Air Quality at sensitive receptors Hospitals, educational institutions, 
community and religious places 

Water resources depletion and water 
scarcity 

At community water sources (springs, 
mountain streams) along the road 

9.7 ENVIRONMENT  ISSUES AND MITIGATION MEASURES 

The EMP is meant for mitigation (avoidance/reduction/management) of the 
negative environmental impacts and enhancement of the positive impacts of the 
various environmental components of the project. Against each proposed 
measure in the EMP, its location, time frame, implementation and 
overseeing/supervising responsibilities are listed. The measures adopted/to be 
adopted during different stages of the project are detailed in Table 9.3. 
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Table 9.3: Environmental Management Plan – NH-44 Jowai to Assam/Meghalaya Border 

Environmental Issue Remedial Measures 
Reference to 

contract 
documents 

Location 
Mitigation 

Cost 

Institutional Responsibility 

Implementation Supervision 

Design / Pre-Construction Stage  

1. Alignment  

D.1.1  

Critical sections/ 
settlements 

a. Provision of large / deeper pucca 
roadside drains with or without cover 

b. Modifying design to minimize 
destruction of settlements/trees and 
other environmental features 

c. Road widening  

d. Improvement of Intersections 

Volume II 
Technical 
Specification of 
Bid Document 

Throughout the 
road length 

Project 
preparation 
cost 

Design 
Consultant 

NHAI 

2. Land  

D.2.1 

Hill Cutting 

a. Provision for retaining structures for 
slope stability; immediate planting and 
grassing, etc.   

Volume II 
Technical 
Specification of 
Bid Document 

At several 
locations involving 
cutting of steep hill 
slopes along 
project corridor. 

Project 
preparation 
cost 

Design 
consultant  

NHAI 

D.2.2 

Quarries and Borrow 
Areas 

a. Existing licensed quarries that are 
already in operation and having 
environmental clearance shall be used 
for road construction. 

b. Material from hill cutting for road 
widening will be used in place of 
borrow areas. 

c. If a new quarry needs to be opened by 
the contractor guidelines of MOEF shall 
be followed 

Volume II 
Technical 
Specification of 
Bid Document 

a. Locations of 
existing quarries 
given in EIA 
report. 

b. Throughout the 
project corridor 
where hill cutting 
is involved. 

Project 
preparation 
cost 

Design 
Consultant  

NHAI 
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Table 9.3: Environmental Management Plan – NH-44 Jowai to Assam/Meghalaya Border 

Environmental Issue Remedial Measures 
Reference to 

contract 
documents 

Location 
Mitigation 

Cost 

Institutional Responsibility 

Implementation Supervision 

3.  Water  

D.3.1 

Water Sources 

 

a. Use of existing community water 
resources prevented altogether. 

b. Care is taken to avoid water pollution of 
water bodies during bridge construction 

Annexure II 
(Guidelines for 
Environmental 
Management) of 
Volume I of Bid 
Document. 

a, b Refer EIA for 
annexure list of 
rivers  

Project 
preparation 
cost 

Design 
Consultant 

NHAI 

D.3.2 

Road Drainage 

a. Provision for pucca drainage on hillside 
of road. 

b. Provision of adequate size and number 
of cross-drainage structures (culverts) 

Volume II 
Technical 
Specification of 
Bid Document 

 

Throughout the 
project corridor 

Project 
preparation 
cost 

Design 
Consultant 

NHAI 

4.  Flora and Fauna  

D.4.1 
Roadside Plantation 

a. Trees will be removed as identified and 
with prior approval of the State Forest 
Department. 

b. Loss of roadside trees made good by 
compensatory afforestation at the rate 
of planting 5 trees for each tree lost. 

c. Loss of trees in reserve forest area will 
be made good by compensatory 
afforestation in accordance with Forest 
Clearance 

Annexure II 
(Guidelines for 
Environmental 
Management) of 
Volume I of Bid 
Document. 

a. Only those 
trees to be 
removed 
which are 
marked for 
actual road 
improvement  

b. Throughout 
the project 
corridor within 
ROW  

c. At several 
locations 
involving 
cutting of trees 
in reserve 
forest 

a. Project 
preparation 
cost 

b.  Only those 
trees to be 
removed 
which are 
marked for 
actual road 
improveme
nt. 

State Forest 
Department, 
PIU, Design 
consultant 

NHAI 
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Table 9.3: Environmental Management Plan – NH-44 Jowai to Assam/Meghalaya Border 

Environmental Issue Remedial Measures 
Reference to 

contract 
documents 

Location 
Mitigation 

Cost 

Institutional Responsibility 

Implementation Supervision 

5.  Environmental Quality 

D.5.1 

Air Quality 

a. Pollutant resistant (along with the 
general forestry) tree plantation 
scheme proposed 

b. Better road conditions will improve 
speeds resulting in the efficient use of 
fuel and, thus, reduce air pollution  

Annexure II 
(Guidelines for 
Environmental 
Management) of 
Volume I of Bid 
Document. 

a, b: Throughout 

 Project 
Corridor, 
especially at 
sensitive 
locations 

a. Included in 
Replacement 
planting 
costs 

b. Project 
preparation 
cost 

 

Design 
Consultant, PIU, 
(NHAI) 

NHAI,SPCB, 
Department 
of 
Environment& 
Forests 
(GOM). 

D.5.2 

Noise Level  

a. Improved traffic speeds and riding 
conditions will reduce noise levels  

b. Provision of signages like “No Horn” for 
sensitive location 

Annexure II 
(Guidelines for 
Environmental 
Management) of 
Volume I of Bid 
Document. 

a. Throughout 
Project 
Corridor  

b. At sensitive 
receptors.   

Project 
preparation cost 

Design 
Consultant 

NHAI,SPCB  
Department 
of 
Environment 
& Forests 
(GOM). 

6.  Utilities  

D.6.1 

Relocation of utility 
lines/community 
utilities 

a. Affected utilities like electric poles, 
water pipe lines, hand pumps, etc. will 
be relocated with prior approval of the 
concerned agencies. 

Annexure II 
(Guidelines for 
Environmental 
Management) of 
Volume I of Bid 
Document. 

As per the 
drawings 
prepared 
separately for 
this project. 

Project 
preparation cost 

All concerned 
state 
Government 
Departments, 
PIU  

PIU, NHAI 



Consultancy Services for Feasibility Study and Detailed Project  Report for Four/Six Laning of 
Jowai to Meghalaya/ Assam Border Section of NH-44 in the State of Meghalaya 

under NHDP Phase-III Programme (Package No. NN/DL2/4) 

Draft Detailed Project Report, 2-Lane Option [Volume IV (Part – A): Environmental Impact Assessment] 

9 - 9 

Table 9.3: Environmental Management Plan – NH-44 Jowai to Assam/Meghalaya Border 

Environmental Issue Remedial Measures 
Reference to 

contract 
documents 

Location 
Mitigation 

Cost 

Institutional Responsibility 

Implementation Supervision 

7.  Environmental Safety 

D.7.1 

Accidents 

a. Design improvements to road geometry  

b. Covered drains in built up areas 
provide pedestrian facility. 

c. Impact resistant barriers/Metal crash 
barriers at sharp bends and steep 
slope locations. 

d. Provision of adequate sight distance at 
curves and road junctions. 

e. Provision of Marker post, Cat eye etc 

f. Provision of proper signage at sensitive 
receptor locations such as schools, 
hospitals and at known accident spots. 

Annexure II 
(Guidelines for 
Environmental 
Management) of 
Volume I of Bid 
Document. 

All along the 
project road 
especially at 
settlements, at 
hairpin bends and 
locations of bad 
geometry. 

Project 
preparation cost 

Design 
Consultant  

PIU, NHAI 

CONSTRUCTION STAGE      

1.  Soil        

C.1.1 

Soil Erosion 

a. Soil Stabilization measures by bio-
engineering       and immediate 
grassing and vegetation of disturbed 
areas. 

b. Construction of Retaining walls & 
Breast walls in critical areas 

Annexure II 
(Guidelines for 
Environmental 
Management) of 
Volume I of Bid 
Document. 

a. Throughout 
Project Corridor. 

b.in critical areas 
Throughout 
Project Corridor. 

Engineering 
cost 

Contractor, 
Supervision 
Consultant 

SC*, PIU, 
NHAI 

C.1.2 

Borrow Soil 

a. Material excavated from hillside for 
road widening will be used for road 
construction in fill wherever required. 
Operation of separate borrow areas will 
be avoided as far as possible. 

Volume II 
Technical 
Specification of 
Bid Document 

Throughout 
Project Corridor 

Engineering 
cost 

Contractor SC, PIU, 
NHAI 
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Table 9.3: Environmental Management Plan – NH-44 Jowai to Assam/Meghalaya Border 

Environmental Issue Remedial Measures 
Reference to 

contract 
documents 

Location 
Mitigation 

Cost 

Institutional Responsibility 

Implementation Supervision 

b. Borrow areas shall be redeveloped 
immediately after taking the approved 
quantity from borrow areas  

C.1.3 Loss of Top Soil  Topsoil will be stripped to specified depth 
and stored in a stockpile to specified 
height. And, will be spread back at the 
places of rehabilitation or where required 
for turfing. 

MORTH 
specifications 

    

C.1.4 

Use of Excavated 
Material including soil   

Surplus material from hill cutting will be 
used for improving hairpin bends and 
enhancement measures for creating public 
amenities like playing field, sites for 
development, etc. 

Annexure II 
(Guidelines for 
Environmental 
Management) of 
Volume I of Bid 
Document. 

At identified 
locations 

Engineering 
Cost 

Contractor  SC, PIU, 
NHAI 

C.1.5 

Disposal of 
Excavated Material 

Surplus material still remaining from the 
above will be deposited at the selected 
locations and as approved by SC/PIU. 

Annexure II 
(Guidelines for 
Environmental 
Management) of 
Volume I of Bid 
Document. 

Along the project 
corridor at 
identified sites for 
specific purpose 

Engineering 
Cost 

Contractor  SC, PIU, 
NHAI 

C.1.6 

Transport of 
Excavated Earth 

a. Where vehicles carrying excavated 
earth pass through villages, 
transportation will be done in such a 
way that it causes least inconvenience 
and nuisance to the nearby peoples. 

b. The unpaved village roads used for 
the haulage of excavated earth will be 
maintained properly. 

Annexure II 
(Guidelines for 
Environmental 
Management) of 
Volume I of Bid 
Document. 

a, b, c. 

Throughout project 
corridor 

Engineering 
Cost 

 

Contractor SC, PIU, 
NHAI 
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Table 9.3: Environmental Management Plan – NH-44 Jowai to Assam/Meghalaya Border 

Environmental Issue Remedial Measures 
Reference to 

contract 
documents 

Location 
Mitigation 

Cost 

Institutional Responsibility 

Implementation Supervision 

c. Precautionary measures like covering 
of vehicles will be taken to avoid 
spillage and to reduce dust nuisance 
during transport of materials.  

C.1.7 

Compaction of Soil 

Construction vehicles, machinery and 
vehicles will move or be stationed in the 
designated area, to avoid  compaction of 
soil 

 a. Throughout 
project corridor 

Engineering 
cost 

Contractor SC,PIU, NHAI 

C.1.8 

Quarries 

a. The Quarry material will be procured 
only from licensed quarries operating 
under environmental clearances, 
including transportation of quarry 
material clearances under the Air Act. 

b. Safety precautions will be ensured 
during transportation of quarry material 
from quarries to the construction sites 

c.  Stockpiling of material will be properly 
planned so as to ensure smooth traffic 
flow on the highway. 

Annexure II 
(Guidelines for 
Environmental 
Management) of 
Volume I of Bid 
Document. 

b. Known quarry 
locations listed 
in EIA report. 

c. Throughout 
project 
corridor 

Engineering 
cost 

Contractor 

 

SC, PIU, 
NHAI 

C.1.9 

Sand 

a. River sand will not be used. Instead 
stone dust will be used. 

b. Stone dust will be procured from 
licensed quarries operating under 
environmental clearance 

c. During transportation trucks will be 
covered to prevent dust nuisance 

Annexure II 
(Guidelines for 
Environmental 
Management) of 
Volume I of Bid 
Document. 

a. Known quarry 
locations listed 
in  EIA report 

b. Throughout 
project corridor 

c. Throughout 
project corridor 

Engineering 
Cost 

Contractor SC, PIU, 
NHAI 
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Table 9.3: Environmental Management Plan – NH-44 Jowai to Assam/Meghalaya Border 

Environmental Issue Remedial Measures 
Reference to 

contract 
documents 

Location 
Mitigation 

Cost 

Institutional Responsibility 

Implementation Supervision 

C.1.10 

Contamination of soil 
from fuel and 
lubricants 

a. Soakage pits along with oil and grease 
traps will be provided around fuel 
storage areas. 

b. Construction vehicles and equipments 
will be maintained and refueled in such a 
fashion that oil/diesel spillage does not 
contaminate the soil. 

c. Fuel storage and refueling sites will be 
kept away from drainage channels and 
important water bodies. 

Annexure II 
(Guidelines for 
Environmental 
Management) of 
Volume I of Bid 
Document. 

Construction 
camps  

Engineering 
cost 

Contractor SC, PIU, 
NHAI, SPCB 
(GOM) 

C.1.11 

Contamination of soil 
from construction 
wastes and quarry 
materials 

a. Cutting and filling will be carried out as 
per design 

b. Surplus earth, will be dumped at 
identified locations as approved by the 
SC / PIU. All spoils will be disposed off 
as directed. 

c. The construction wastes (debris) will be 
dumped at selected locations identified 
for the purpose and as approved by the 
SC/PIU 

d. Site will be fully cleaned before handing 
over and no surplus material will be left 
within ROW 

Annexure II 
(Guidelines for 
Environmental 
Management) of 
Volume I of Bid 
Document. 

All construction 
sites throughout 
project corridor 

Engineering 
cost 

Contractor SC, PIU, 
NHAI, SPCB  

2.  Water       

C.2.1 

Water Bodies 

Impact on surface watercourses (rivers and 
streams) would be minimized throughout by 
control over construction works.  

Volume II 
Technical 
Specification of 
Bid Document 

 Throughout the 
project corridor 

Engineering 
cost 

Contractor SC, PIU, 
NHAI, SPCB 
(GOM) 
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Table 9.3: Environmental Management Plan – NH-44 Jowai to Assam/Meghalaya Border 

Environmental Issue Remedial Measures 
Reference to 

contract 
documents 

Location 
Mitigation 

Cost 

Institutional Responsibility 

Implementation Supervision 

C.2.2 

Other Water Sources 

a. Community water sources shall not be 
used during construction period for 
which independent water source will be 
constructed by the contractor. 

b. Any community water source lost 
incidentally will be 
replaced/compensated 

Annexure II 
(Guidelines for 
Environmental 
Management) of 
Volume I of Bid 
Document. 

Locations 
identified along 
project corridor 

Engineering 
cost 

Contractor SC, PIU, 
NHAI 

C.2.3 

Drainage and run-off 

At cross drainage structures, the earth, 
stone or any other obstructing construction 
material will be removed and properly 
disposed of so as not to block the flow of 
water any time. 

Annexure II 
(Guidelines for 
Environmental 
Management) of 
Volume I of Bid 
Document. 

Throughout project 
corridor 

Engineering 
Cost 

Contractor, 
Supervision 
consultant, 

PIU 

SC, PIU, 
NHAI 

C.2.4 

Contamination of 
water from 
construction waste 

a. Construction and locations of plant & 
machinery close to the streams and 
water bodies will be avoided, especially 
during monsoon period. 

b. Soak pits will be provided at construction 
site to prevent wastewater from entering 
into rivers and streams. 

c. All waste arising from the project will be 
disposed off as per SPCB norms, so as 
not to block the flow of and contaminate 
water. 

d. Wastes must be collected, stored and 
taken to approved disposal sites.     

Annexure II 
(Guidelines for 
Environmental 
Management) of 
Volume I of Bid 
Document. 

Throughout project 
corridor 

Engineering 
Cost 

Contractor, 
Supervision 
Consultant 

SC, PIU, 
NHAI, SPCB 
(GOM) 
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Table 9.3: Environmental Management Plan – NH-44 Jowai to Assam/Meghalaya Border 

Environmental Issue Remedial Measures 
Reference to 

contract 
documents 

Location 
Mitigation 

Cost 

Institutional Responsibility 

Implementation Supervision 

C.2.5 

Contamination of 
water from fuel and 
lubricants 

a. To avoid contamination from fuel and 
lubricants, the vehicle and equipments 
will be properly maintained and refueled. 

b. Vehicle maintenance and refueling in 
construction camps will be confined to 
areas with traps oil/grease to prevent 
wastewater from entering into rivers and 
streams.   

Annexure II 
(Guidelines for 
Environmental 
Management) of 
Volume I of Bid 
Document. 

At construction 
camp locations, 
wherever located 
along the Project 
corridor. 

Engineering 
cost 

Contractor, 
Supervision 
Consultant 

SC, PIU, 
NHAI, SPCB 
(GOM) 

C.2.6 

Sanitation and waste 
disposal in 
construction camps 

 

 

 

 

 

a. Construction camps will be constructed   
as per the lay out plan approved   by 
SC/PIU  

b. The construction camps will be located 
away from habitations (500 m), at 
identified sites. 

c. The sewage system for such camps will 
be   properly designed and built so that 
no water pollution of any stream or 
watercourses takes place. 

d. The workplace will have proper medical 
approval by local medical, health or 
municipal authorities. 

Annexure II 
(Guidelines for 
Environmental 
Management) of 
Volume I of Bid 
Document. 

At construction 
camp locations, 
wherever located 
along the Project 
Corridor. 

Engineering 
cost 

Contractor, 
Supervision 
Consultant 

 

SC, PIU, 
NHAI, SPCB 
(GOM) 

C.2.7 

Use of water for 
construction 

a. The contractor will make independent 
arrangements for water required for 
construction in such a way that the water 
availability and supply to nearby 
communities remain unaffected. 

b. Suitable locations for water harvesting 
structures to be provided by the 
contractor are identified. 

Annexure II 
(Guidelines for 
Environmental 
Management) of 
Volume I of Bid 
Document. 

Throughout the 
project corridor 

Engineering 
cost 

Contractor, 
Supervision 
Consultant 

SC, PIU, 
NHAI 
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Table 9.3: Environmental Management Plan – NH-44 Jowai to Assam/Meghalaya Border 

Environmental Issue Remedial Measures 
Reference to 

contract 
documents 

Location 
Mitigation 

Cost 

Institutional Responsibility 

Implementation Supervision 

c. Wastage of water during construction 
will be minimized and use properly 
controlled. 

3.  Air       

C.3.1 

Emission from 
construction vehicles 
and machinery 

a. All vehicles, equipments and machinery 
used for construction will be regularly 
maintained to ensure that the pollution 
emission levels conform to the SPCB 
norms. 

b. The asphalt plants, crushers and the 
batching plants will be sited at least 500 
m in the downwind direction from the 
nearest settlement. 

c. Regular monitoring of Air will be 
conducted as described in 
Environmental Monitoring Plan. 

Volume II 
Technical 
Specification of 
Bid Document 

Throughout the 
project corridor 

Engineering 
cost 

Contractor, 
Supervision 

Consultant 

SC, PIU, 
NHAI, SPCB 
(GOM) 

C.3.2 

Dust and Nuisance 

a. The hot-mix plants, crushers and 
batching plants will be sited at least 500 
m downwind from the nearest habitation 
and covered with dust trapping hoods. 

b. Water will be sprayed at cement mixing 
sites, earth mixing sites and asphalt 
mixing sites and on temporary access 
roads and diversions. 

c. Vehicle delivering material will be 
covered.  
End boards in loaders will be provided to 
prevent spillage.    

Annexure II 
(Guidelines for 
Environmental 
Management) of 
Volume I of Bid 
Document. 

Throughout the 
project corridor 

Engineering 
cost 

Contractor, 
Supervising 
Consultant 

 

SC, PIU, 
NHAI, SPCB 
(GOM) 
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Table 9.3: Environmental Management Plan – NH-44 Jowai to Assam/Meghalaya Border 

Environmental Issue Remedial Measures 
Reference to 

contract 
documents 

Location 
Mitigation 

Cost 

Institutional Responsibility 

Implementation Supervision 

4. Noise Levels       

C.4.1 

Noise from vehicle, 
asphalt plants and 
equipments  

a. The plants and equipment used for 
construction will strictly conform to 
CPCB noise standard. 

b. Properly sizing and maintaining mufflers, 
engine intake silencers, engine 
enclosures, turning off idle equipment.  

c. To protect construction workers from 
severe noise impacts, workers exposed 
to excessive noise will be given 
earplugs, helmets, etc. Keeping men 
working at noisy sites on shift to avoid 
constant exposure to noise for long 
hours. 

d. In construction sites within 500 m of 
human settlements, noisy construction 
will be avoided between 10.00 p.m. and 
6.00 a.m. 

e. Regular monitoring of Noise level as 
described in Environmental Plan  

Annexure II 
(Guidelines for 
Environmental 
Management) of 
Volume I of Bid 
Document. 

a, b, c, d. 

Throughout the 
project corridor 

e. At sensitive 
receptors 

Engineering 
cost 

As per BOQ 

Contractor, 
Supervision 
Consultant 

SC, PIU, 
NHAI, SPCB 
(GOM) 

C.4.2 

Noise from blasting 
operations 

a. Blasting  shall not be carried out 

  

Annexure II 
(Guidelines for 
Environmental 
Management) of 
Volume I of Bid 
Document. 

At locations where 
blasting operations 
are required 

Engineering 
cost 

Contractor, 
Supervision 
Consultant 

 

SC, PIU, 
NHAI, SPCB 
(GOM ) 

5. Flora       

C.5.1 

Loss or damage to 

a. Trees lost will be replaced just before 
the beginning of the construction 
according to Compensatory 

Annexure II 
(Guidelines for 
Environmental 

Throughout project 
Corridor 

As per BOQ  Department of 
Environment 
and Forest, 

SC, PIU, 
NHAI, 
Department 
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Table 9.3: Environmental Management Plan – NH-44 Jowai to Assam/Meghalaya Border 

Environmental Issue Remedial Measures 
Reference to 

contract 
documents 

Location 
Mitigation 

Cost 

Institutional Responsibility 

Implementation Supervision 

vegetation 

 

Afforestation Policy of State Forestry 
Department. 

b. Apart from trees ear marked for felling 
no additional tree felling will be carried 
out. 

Management) of 
Volume I of Bid 
Document. 

 

SC/PIU (NHAI)  of 
Environment 
and Forest 

C.5.2 

Compaction of 
Vegetation 

All construction vehicle movement and 
parking locations will be such as to prevent 
damage to roadside vegetation 

Annexure II 
(Guidelines for 
Environmental 
Management) of 
Volume I of Bid 
Document 

Throughout 
Project Corridor 

Engineering 
cost 

Contractor, 
Supervision 
Consultant 

SC, PIU, 
NHAI, 

C.5.3 

Damage to 
trees/vegetation by 
workers 

Contractor to ensure prevention of damage 
to vegetation and trees and their use by 
workers. Contractor should supply fuel for 
all needs during construction, to prevent 
use of vegetation and trees for fuel. 

Annexure II 
(Guidelines for 
Environmental 
Management) of 
Volume I of Bid 
Document 

Throughout 
Project Corridor 

Engineering 
cost 

Contractor, 
Supervision 
Consultant 

 

SC, PIU, 
NHAI 
Department 
of 
Environment 
and Forest 
(GOM) 

6.  Fauna       

C.6.1 

Loss, injury or 
disruption to fauna 

Construction workers will be directed not to 
poach upon fauna. Hunting will be strictly 
prohibited.  

Annexure II 
(Guidelines for 
Environmental 
Management) of 
Volume I of Bid 
Document 

Throughout 
Project Corridor 

N.A. Contractor, 
Supervision 
Consultant 

SC, PIU, 
NHAI 
Department 
of 
Environment 
and Forest 
(GOM) 

7.  Safety and Accidents      

C.7.1 

Accident risks from 

a. To ensure safe construction of the 
temporary accesses during construction, 
safety devices will be installed. 

Annexure II 
(Guidelines for 
Environmental 

Throughout 
Project Corridor 

Engineering 
cost 

Contractor, 
Supervision 
Consultant 

SC, PIU, 
NHAI, 
Department 
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Table 9.3: Environmental Management Plan – NH-44 Jowai to Assam/Meghalaya Border 

Environmental Issue Remedial Measures 
Reference to 

contract 
documents 

Location 
Mitigation 

Cost 

Institutional Responsibility 

Implementation Supervision 

construction activities.  b. Traffic rules and regulation will be strictly 
adhered to. 

c. At blasting sites, the blasting time, signal 
and guarding will be regulated. Prior to 
blasting, the site will be thoroughly 
inspected and information given to 
public. Blasting will not be carried out 
near settlements.      

c. Safety of workers undertaking various 
operations during construction will be 
protected by providing helmets, masks, 
safety goggles, hand gloves and rubber 
boots etc. 

d. First aid kits shall be provided at 
construction site for workers meeting 
minor accidents during construction 

Management) of 
Volume I of Bid 
Document 

 of Health and 
Family 
Welfare 
(GOM) 

C.7.2 

Health Issue 

a. At every workplace, good and sufficient 
water supply will be maintained to avoid 
waterborne/water-related/ water-based 
diseases to ensure the health and 
hygiene of workers. 

b. Adequate drainage, septic tanks and 
soak pits and wastewater disposal will 
be provided at workplace. 

c. Preventive Medical care will be provided 
to workers.  

Volume II 
Technical 
Specification of 
Bid Document 

Throughout 
Project Corridor 
and particularly at 
workers camps 

Engineering 
cost 

Contractor, 
Supervision 
Consultant 

SC, PIU, 
NHAI, 
Department 
of Health and 
Family 
Welfare 
(GOM) 

C.7.3 Movement of 
Exisiting Traffic 

Traffic management will be affected 
through 

a. Gate system 

b. Diversion along existing alternative 

Annexure II 
(Guidelines for 
Environmental 
Management) of 
Volume I of Bid 

Near temporary 
work sites 

Engineering 
costs 

Contractor, 
Supervision 
Consultant 

 

SC, PIU, 
NHAI 
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Table 9.3: Environmental Management Plan – NH-44 Jowai to Assam/Meghalaya Border 

Environmental Issue Remedial Measures 
Reference to 

contract 
documents 

Location 
Mitigation 

Cost 

Institutional Responsibility 

Implementation Supervision 

routes 

c. Proper signage 

Document 

8.  Roadside Trees       

C.8.1 Road Side 
Trees 

Compensatory planting according to 
Afforestation Policy of State Forestry 
Department will be carried out. 

Annexure II 
(Guidelines for 
Environmental 
Management) of 
Volume I of Bid 
Document 

Along roadside 
vacant lands and 
Forest 
Department’s land 

As  per BOQ Contractor, 
Supervision 
Consultant, 
Village 
Councils, 
PIU (NHAI), 
Department of 
Environment & 
Forests. 

SC, PIU, 
NHAI, 
Department 
of 
Environment 
& Forest 
(GOM) 

9.  Environmental Enhancement      

C.9.1 

Roadside landscape 
development  

a. Roadside plantation and grassing, bio-
engineering measures to improve 
aesthetics  

Annexure II 
(Guidelines for 
Environmental 
Management) of 
Volume I of Bid 
Document 

Throughout 
Project Corridor 

Covered in  (9) 
above and in 
engineering 
costs 

Contractor, 
Supervision 
Consultant, 
Department  
of Environment 
& Forest 

SC, PIU, 
NHAI, 
Department 
of 
Environment 
& Forest 
(GOM) 

C.9.2 

Roadside amenities 

a. Provision of bus shelters, bus bays and 
rest places as per standard design will 
be carried out. 

b. Road furniture including marker posts, 
crash barriers, traffic signs, speed zone 
signs, rumbling strips etc. will be 
constructed and erected as per design. 

Volume II 
Technical 
Specification of 
Bid Document 

Throughout 
Project Corridor 

Engineering 
cost 

Contractor, 
Supervision 
Consultant 

 

SC, PIU, 
NHAI 

C.9.3 

Community 
Properties  

a. Community properties, located away 
from the project road should not be 
disturbed by construction activity, 
workers camps and contractors work 

Annexure II 
(Guidelines for 
Environmental 
Management) of 

Throughout 
Project Corridor 

Sites created 
through 
dumping of 
waste material 

Contractor, 
Supervision 
Consultant 

SC, PIU, 
NHAI,  
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Table 9.3: Environmental Management Plan – NH-44 Jowai to Assam/Meghalaya Border 

Environmental Issue Remedial Measures 
Reference to 

contract 
documents 

Location 
Mitigation 

Cost 

Institutional Responsibility 

Implementation Supervision 

area. 

b. Community properties coming in the COI 
will be relocated in consultation with the 
local community. 

c. Construction camps /Blasting sites and 
all allied construction activities shall be 
located away from the cultural 
properties such that it is not affected.  

Volume I of Bid 
Document 

will be offered 
on as it is 
where it basis 
by the PWD. 

C.9.4 

Environmental 
Awareness 

Environmental Awareness Campaigns to 
be conducted in the project area during 
construction period  

Annexure II 
(Guidelines for 
Environmental 
Management) of 
Volume I of Bid 
Document 

At sensitive 
location 

Rs. 100,000/- Reputed NGO 
in Meghalaya 
e.g. YMA, 
PIU(NHAI,) 

SC, PIU, 
NHAI 

Operation Stage        

O.1.1 

Contamination from 
accidental spills  

a. The spills at the accident sites will be 
cleared immediately 

b. The left over spills will be scraped and 
reclaimed to small lined confined pits at 
the identified sites.  

Annexure II 
(Guidelines for 
Environmental 
Management) of 
Volume I of Bid 
Document 

Throughout 
Project Corridor 

NHAI to ensure 
this 

Local Govt. 
Bodies, NHAI 
and State 
Pollution Control 
Board.  

NHAI, SPCB 
(GOM) 

O.1.2 

Dust Generation 

a. Roadside tree plantations will be 
protected from dust and well 
maintained. 

b. Afforestation, turfing, water sprinkling 
shall be carried out by O&M agency at 
sites of dust generation 

Annexure II 
(Guidelines for 
Environmental 
Management) of 
Volume I of Bid 
Document 

Throughout 
Project Corridor 

Cost included in 
afforestation 
cost 

 Contactor, 
O&M agency, 
Department  
of Environment 
& Forest,  

NHAI 

Department  
of 
Environment 
& Forest 
(GOM) 

O.1.3 

Air Pollution 

a. Vehicle emission of critical pollutants 
parameters (PM2.5, PM10, CO, SO2 and 
NO2,) will be monitored  on critical 

Annexure II 
(Guidelines for 
Environmental 

a. At sensitive 
locations 

To be provided 
by NHAI 

Motor vehicle 
department, and 
SPCB, NHAI 

NHAI, SPCB 
(GOM) Motor 
vehicle 
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Table 9.3: Environmental Management Plan – NH-44 Jowai to Assam/Meghalaya Border 

Environmental Issue Remedial Measures 
Reference to 

contract 
documents 

Location 
Mitigation 

Cost 

Institutional Responsibility 

Implementation Supervision 

locations 

b. Roadside tree plantation will be 
protected and maintained. 

c. Regular maintenance of road will be 
done to ensure good surface condition. 

Management) of 
Volume I of Bid 
Document 

 

b. Throughout 
Project corridor 

department 

O.1.4 

Noise Pollution 

a. Noise pollution will be monitored. Annexure II 
(Guidelines for 
Environmental 
Management) of 
Volume I of Bid 
Document 

At sensitive 
location 

 

To be provided 
by NHAI 

Motor vehicle 
department, and 
SPCB, NHAI 

NHAI, SPCB 
(GOM) Motor 
vehicle 
department 

O.1.5 

Water 

a. The roadside drainage system will be 
periodically cleared of blockage. 

Annexure II 
(Guidelines for 
Environmental 
Management) of 
Volume I of Bid 
Document 

a. Throughout 
project road 

a. By NHAI  NHAI and SPCB NHAI, SPCB 
(GOM) 

O.1.6 

Flora and Fauna 

The success of the replantation scheme will 
be monitored  

Annexure II 
(Guidelines for 
Environmental 
Management) of 
Volume I of Bid 
Document 

Throughout 
Project corridor 

Included in 
compensatory 
plantation cost 

Department  
of Environment 
& Forest, NHAI 

NHAI, 
Department  
of 
Environment 
& Forest 
(GOM) 

O.1.7 

Accidents involving 
hazardous materials  

a. The rules as defined in the 
Environmental (Protection) Act, 1986 will 
be complied. 

Annexure II 
(Guidelines for 
Environmental 
Management) of 

Throughout 
Project corridor 

By NHAI Motor Vehicle 
Department, 
SPCB and NHAI 

Motor Vehicle 
Department 
SPCB & 
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Table 9.3: Environmental Management Plan – NH-44 Jowai to Assam/Meghalaya Border 

Environmental Issue Remedial Measures 
Reference to 

contract 
documents 

Location 
Mitigation 

Cost 

Institutional Responsibility 

Implementation Supervision 

b. For delivery of hazardous substances, 
certificates issued by transportation 
department, namely permit licence will 
be required. 

c. Vehicles delivering hazardous 
substances will be printed with 
appropriate signs. 

d. In case of accidental spillage immediate 
report to relevant departments will be 
made and instructions followed in taking 
up the corrective measures as soon as 
possible. 

Volume I of Bid 
Document 

NHAI 

O.1.8 

Safety Measures  

a. Traffic management plan will be 
developed, especially for congested 
locations  

b. Traffic control measures including 
speed limits, signages at sensitive 
receptors will be enforced strictly. 

c. Further growth of encroachment within 
the ROW will be controlled.  

Volume II 
Technical 
Specification of 
Bid Document 

a, b, c. 

Throughout 
Project corridor 

 

 

 

By NHAI Local 
Government 
Bodies, State 
Govt. police 
department and 
NHAI 

Local 
Government 
Bodies and 
State Govt. 
police 
department, 
NHAI 

*SC : Supervision Consultant
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9.8 MONITORING PROGRAMME 

The purpose of the monitoring programme is to ensure that the intended 
environmental measures are achieved and result in desired benefits to the target 
population. To ensure proper implementation of the EMP, it is essential that an 
effective monitoring programme is designed and carried out. The broad 
objectives are: 

 To evaluate the performance of mitigation measures proposed in the EMP.  

 To evaluate the adequacy of Environmental Impact Assessment. 

 To suggest ongoing improvements in management plan, if required, for 
subsequent effective monitoring. 

 To enhance environmental quality.  

 To meet requisite legal, environmental and community obligations. 

9.8.1 Performance Indicators 

The significant physical, biological and social components affecting the 
environment at critical locations serve as wider/overall Performance Indicators. 
However, the following specific environmental parameters can be qualitatively 
measured and compared over a period of time and are, therefore, selected as 
specific Performance Indicators (PIs) for monitoring because of their regulatory 
importance and the availability of standardized procedures and relevant 
expertise.   

 Air Quality with respect to PM2.5, PM10, CO, NOx and SO2 at major 
settlement 

 Water Quality with reference to DO, BOD, Oil and grease, COD, Suspended 
Solids and Turbidity at the bridge crossing points on river and streams, 
construction camp, labour camp etc. 

 Noise levels at sensitive receptors (schools, hospitals, community/religious 
places). 

 Flora with reference to replantation success/survival rates.  

A description of the above Performance Indicators is given in the following sub-
sections. 

Ambient Air Quality (AAQ) Monitoring 

Ambient air quality recommended for monitoring road development projects are 
Suspended Particulate Matter (SPM), Carbon Monoxide (CO), oxides of Nitrogen 
(Nox) and Sulphur Dioxide (SO2). These are to be monitored, right from the 
commencement of construction activity. Data should be generated thrice a year 
at these locations in accordance with the National Ambient Air Quality Standards 
formulated by MOEF in 1981 (Table 9.4). The location, duration and the pollution 
parameters to be monitored and the responsible institutional arrangements are 
given in the Environmental Monitoring Plan (Table 9.7).  

Table 9.4: National Ambient Air Quality Standards 

Pollutants 
Time Weighted 

Averages 

Industrial, 
Residential Rural 

& other Area 

Ecologically 
Sensitive 

Areas 

Sulphur Dioxide (SO2) Annual* 5
3
 20 

3
 

 24 hours** 80 
3
 8

3
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Pollutants 
Time Weighted 

Averages 

Industrial, 
Residential Rural 

& other Area 

Ecologically 
Sensitive 

Areas 

Oxides of Nitrogen (NO2) Annual 40 
3
 30 

3
 

 24 hours** 80 
3
 8

3
 

Carbon Monoxide (CO) 8 hours** 2 mg/m
3
 2 mg/m

3
 

 1 hour 4 mg/m
3
 4 mg/m

3
 

Lead (Pb) Annual* 0. 
3
 

3
 

 24 hours** 
3
 1.0 

3
 

PM10 Annual* 
3
 

3
 

24 hours** 
3
 

3
 

PM2.5 Annual* 
3
 

3
 

 24 hours** 
3
 

3
 

Ozone 
8 hours** 

3
 

3
 

1 hour** 
3
 180 

3
 

Ammonia (NH3) Annual* 
3
 

3
 

 24 hours** 
3
 

3
 

Benzene (C6H5) Annual* 
3
 

3
 

Benzo(a) Pyrene (BaP), 
Particulate Phase only  

Annual* 01 ng/m
3
 01 ng/m

3
 

Arsenic (As) Annual* 06 ng/m
3
 06 ng/m

3
 

Nickel (Ni) Annual* 20 ng/m
3
 20 ng/m

3
 

Source: MOEF Notification dated 16
th

 November 2009 G.S.R. 826 (E) National Ambient Air Quality 
Standards  

* Average Arithmetic mean of minimum 104 measurements in a year taken for a week 24 hourly at 
uniform interval 

** 24 hourly/8 hourly or 1 hourly monitored values as applicable, shall be complied with  98% 

percent of the time in a year, 2% of the time, they may exceed the limits but not on two consecutive 
days of monitoring. 

Water Quality Monitoring 

The physical and chemical parameters recommended for analysis of water quality 
relevant to road development projects are pH, total solids, total dissolved solids, 
total suspended solids, oil and grease, COD, Chloride, Lead, Zinc and Cadmium. 
The location, duration and the pollution parameters to be monitored and the 
responsible institutional arrangements are given in the Environmental Monitoring 
Plan (Table 9.7). The monitoring of the water quality is to be carried out at 
locations identified as above, along the project road according to the Indian 
Standard Specifications – IS10500: 1991 (Table 9.5). 
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Table 9.5: Indian Standard Drinking Water Specification: IS 10500:1991 

Sl. 
No. 

Substance or 
Characteristics 

Requirement 

(Desirable 
Limit) 

Undesirable Effect 
Outside the 

Desirable Limit 

Permissible 
Limit in the 
absence of 
alternate 
source 

Methods 
of Test 
(Ref. To 

IS) 

Remarks 

Essential Characteristics 

1 Colour, Hazen 
Units, Max. 

5 Above 5, consumer 
acceptance 
decreases 

25 3025 
(Part 4) 
1983 

Extended to 25 only if 
toxic substances, in 
absence of alternate 
sources. 

2 Odour Un- 
objectionable 

- - 3025 
(Parts 
5):1984 

a. Test cold and 
when heated 

b. Test at several 
dilution 

3 Taste Agreeable - - 3025 (Part 
8):1984 

Test to be conducted 
only after safety has 
been established. 

4 Turbidity NTU, 
Max. 

5 Above 5, consumer 
acceptance 
decreases 

10 3025 (Part 
7):1984 

- 

5 pH value 6.5 to 8.5 Beyond this range 
the water will not 
affect the mucous 
membrane and/or 
water supply system  

No relaxation 3025 (Part 
11):1984 

- 

6 Total hardness 
(as CaCo3) 
MG/1, Max 

300 Encrustation in 
water supply 
structures an 
adverse effect on 
domestic use. 

600 3025 (Part 
21):1983 

- 

7 Iron (as Fe) 
mg/a, Max 

0.3 Beyond this limit 
taste/appearance 
are affected has 
adverse on 
domestic uses and 
water supply 
structures and 
promotes iron 
bacteria  

1 3025 (Part 
21):1983 

- 

8 Chlorides (as 
CI)mg/1, Max 

250 Beyond this limit, 
taste corrosion and 
oalatibility are 
affected 

1000 3025 (Part 
32) 1988 

- 
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Sl. 
No. 

Substance or 
Characteristics 

Requirement 

(Desirable 
Limit) 

Undesirable Effect 
Outside the 

Desirable Limit 

Permissible 
Limit in the 
absence of 
alternate 
source 

Methods 
of Test 
(Ref. To 

IS) 

Remarks 

9 Residual, free 
chloride, mg/1, 
Min 

0.2   3025 (Part 
26) 1986 

To be applicable only 
when water is 
chlorinated. Tested at 
consumer end. When 
protection against 
viral infection 
infection is required, it 
should be Min 0.5 
mg/1. 

Desirable Characteristics 

1 Dissolved solids 
mg/1, Max 

500 Beyond the 
palatability 
decreases and may 
cause gastro 
intestinal irritation. 

2000 3025 (Part 
16) 1986 

- 

2 Calcium (as Ca) 
mg/1, Max 

75 Encrustation in 
water supply 
structure and 
adverse effects on 
domestic use 

200 3025 (Part 
40) 1986 

- 

3 Magnesium (a 
Mg) mg/1, Max 

30 Encrustation to 
water supply 
structures and 
adverse effects on 
domestic use. 

1.5 16, 33, 34 
of IS 3025: 
1964 

- 

4 Copper (as Cu) 
mg/1 Max 

0.05 Beyond taste, 
discoloration and 
corrosion of pipes, 
fitting and utensils 
will be caused 
beyond this. 

0.3 35 of 
3025: 
1964 

- 

5 Manganese (as 
Mn) mg.1, Max  

 Beyond this limit 
taste/appearance 
are affected, has 
adverse effect on 
domestic uses and 
water supply 
structures.  

0.3 35 of 3025 
1964 

- 

6 Sulphate (as 
200 So4), mg/1, 
Max 

200 Beyond this causes 
gastro intestinal 
irritation when 
magnesium or 
sodium are present. 

400 3025 (part 
24) 1986 

May be extended up 
to 400 provided (as 
Mg) does not  
exceed 30. 

7 Nitrate (as No3) 
mg/a, Max 

45 Beyond this 
methamoglobunemi
a takes place.  

100 3025 (part 
34) 1988 

To be tested when 
pollution is suspected 

8 Fluoride (as F) 
mg/1, Max  

1 Fluride may be kept 
as low as possible. 
High fluoride may 
cause fluorosis.  

1.5 23 of 3025 
1964 

To be tested when 
pollution is suspected 
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Sl. 
No. 

Substance or 
Characteristics 

Requirement 

(Desirable 
Limit) 

Undesirable Effect 
Outside the 

Desirable Limit 

Permissible 
Limit in the 
absence of 
alternate 
source 

Methods 
of Test 
(Ref. To 

IS) 

Remarks 

9 Phenolic 
compounds (as 
C6H5OH) mg/1, 
Max 

0.001 Beyond this it may 
cause objectionable 
taste and odour 

0.002 54 of 3025 
1964 

To be tested when 
pollution is suspected 

10 Mercury (as Hg) 
mg/1, Max 

0.001 Beyond this the 
water becomes toxic 

No relaxation (see note) 
Mercury 
ion 
analyses 

To be tested when 
pollution is suspected 

11 Cadmium (as 
Cd), mg/1, Max 

0.01 Beyond this the 
water becomes toxic 

No relaxation (See note) To be tested when 
pollution is suspected 

12 Selenium, (as 
Se) mg/1, Max  

0.01 Beyond this the 
water becomes toxic 

No relaxation 28 of 3025 
1964 

To be tested when 
pollution is suspected 

13 Arsenic (as) 
mg/1, max 

0.05 Beyond this the 
water becomes toxic 

No relaxation 3025 (Part 
37) 1988 

To be tested when 
pollution is suspected 

14 Cyanide (as CN) 
mg/1 Max 

0.05 Beyond this the 
water becomes toxic 

No relaxation 3025 (Part 
27) 1988 

To be tested when 
pollution is suspected 

15 Lead (as Pb), 
mg/1, Max 

0.05 Beyond this the 
water becomes toxic 

No relaxation (See note) To be tested when 
pollution is suspected 

16 Zinc (as zn) 
mg/1, Max 

5 Beyond this limit it 
can cause 
astringent taste and 
an opalescence 
taste and an 
opalescence in 
water 

15 39 of 3025 
1964 

To be tested when 
pollution is suspected 

17 Anionic 
detergents (as 
MBAS) mg/a, 
Max 

0.2 Beyond this it can 
cause a light froth in 
water 

1 Methylene-
blue 
extraction 
method  

To be tested when 
pollution is suspected 

18 Chromium (as 
Cr

6
+ mg1, Max) 

0.05 May be 
carcinogenic above 
this limit 

No relaxation 38 of 
3025: 
1964 

To be tested when 
pollution is suspected 

19 Polynuclear 
aromatic hydra 
carbons (as 
PAH) g/1, Max 

- May be 
carcinogenic above 
this limit 

- - - 

20 Mineral oil mg/1, 
Max 

0.01 Beyond this limit 
undesirable taste 
and odour after 
chlorination take 
place. 

0.03 Gas 
Chromatog
raphic 
emtho 

- 

21 Pesticides mg/1, 
Max 

Absent Toxic 0.001 - - 

22 Radioactive 
 materials 

   58  

3025:0196
4 

- 
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Sl. 
No. 

Substance or 
Characteristics 

Requirement 

(Desirable 
Limit) 

Undesirable Effect 
Outside the 

Desirable Limit 

Permissible 
Limit in the 
absence of 
alternate 
source 

Methods 
of Test 
(Ref. To 

IS) 

Remarks 

23 a) Alpha 
emitters bq/1, 
Max 

- - 0.1 - - 

24 Beta emitters 
pci/1, Max 

- - 1 - - 

25 Aluminuium (as 
Al) mg/1, Max 

200 Beyond this limit 
taste becomes 
unpleasant  

600 13 of 
3025: 
1964 

- 

26 Aluminuium (as 
Al) mg/1, Max 

0.03 Cumulate effect is 
reported to cause 
dementia 

0.2 31 of 
3025: 
1964 

- 

27 Boron mg/1,(as 
B)  Max 

1 - 5 29 of 
3029: 
1964 

- 

Source: Indian Standard Drinking Water Specification-IS 10500, 1991 

Noise Level Monitoring 

The measurements for monitoring noise levels would be carried out at sensitive 
receptors along the project roads according to the Ambient Noise Standards 
formulated by Central Pollution Control Board (CPCB) in 1989 and followed by 
State Pollution Control Board (SPCB) of Meghalaya. These standards are given 
in Table 9.6. Sound pressure levels would be monitored on twenty-four hour 
basis. Noise should be recorded at a “A” weighted frequency using a “slow time 
response mode” of the measuring instrument. The location, duration and 
parameters to be monitored and the responsible institutional arrangements are 
given in the Environmental Monitoring Plan (Table 9.7).  

Table 9.6: Noise Level Standards (CPCB) 

Zone Noise Level for Day 
Noise Level for Night 

Time 

Industrial area 75 70 

Commercial area 65 55 

Residential area 55 45 

Silence zone 50 40 

Residential 65 50 

Commercial 70 - 

Success of Revegetation  

Roadside trees estimated to be affected is 6543 trees. The state Forestry 
Department requires planting ten trees to compensate for each tree lost. Hence, 
a total number of new 19629 trees will have to planted. The replacement planting 
methodology is proposed as follows: 
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Roadside plantation: Roadside plantation is proposed to provide shade and 
aesthetic improvement through planting of flowering trees along the road. 
Plantation will be done wherever strips of land adjacent to road become available 
after road works are completed. This may take care of replacement at the rate of 
one new tree for each tree lost or 1441 trees or 45 trees/km. 

To ensure the proper maintenance and monitoring of the compensatory 
afforestation being carried out, a regular maintenance and monitoring of the 
successful establishment and survival rate of the planted trees is proposed for a 
period of 3 years during the project operation stage (Table 9.7). The responsible 
body for this monitoring activity will be Department of Environment and Forests, 
Meghalaya. 

Bio-engineering techniques have been proposed for stabilizing hill slopes in the 
project area. The application of bio-engineering methods are described in detail 
in Annexure 4.1. While the execution of bio-engineering techniques will be done 
under the supervision of PIU, the monitoring of its survival during operation phase 
will be done by NHAI in consultation with the Department of Environment and 
Forests, Meghalaya.  

9.8.2 Monitoring Plan  

The monitoring plan covering various performance indicators, frequency and 
institutional arrangements of the project in the construction and operation stages, 
along with the estimated cost, is summarised in Table 9.7.  
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Table 9.7 : Environment Monitoring Plan 

Environmental 
Component 

Project Stage 

Monitoring Institutional Responsibility 

Parametres Location (ch.) Frequency Standards 
Approximate Cost 

Rs. 
Implementation Supervision 

Air Construction 
Stage 

PM2.5,  PM10, 
SO2, NOx, CO 

1.Hot mix plant 
concrete mixing 
plant construction 
site (1 location) 

2. Other Four 
locations at major 
settlements 

24 hours 
continuous, 
once every 
season for 3 
years 

Air quality 
standards by 
CPCB 

5x5000x3x3=225,000 Contractor 
through approved 
monitoring 
agency 

SC, PIU, NHAI 

Operation Stage PM2.5,  
PM10SO2, NOx, 
CO 

At major settlement 
and other project 
specific area 

24 hours 
continuous, 
once every 
season for 3 
years 

Air quality 
standards by 
CPCB 

5x5000x2x3=150000 Contractor 
through approved 
monitoring 
agency 

NHAI 

Water Quality Construction 
Stage 

PH, BOD, COD, 
TDS, TSS, Oil& 
Grease, 

At Construction 
Camp, labour camp 
and other surface 
and groundwater 

One sample 
at one place 

Water Quality 
Standards by 
CPCB 

5x5000x3x3=225,000 Contractor 
through approved 
monitoring 
agency 

SC,PIU, NHAI 

Operation Stage PH, BOD, COD, 
TDS, TSS, Oil& 
Grease, 

At streams and 
rivers 

One sample 
at one place 

Water Quality 
Standards by 
CPCB 

5x5000x2x3=150000 Contractor 
through approved 
monitoring 
agency 

NHAI 

Noise Levels Construction 
Stage 

Equivalent noise 
levels 

At major settlement 
and other project 
specific area 

24 hours 
continous, 
once every 
season for 3 
years 

Noise 
standards by 
CPCB 

5x3000x3x3= 135000 Contractor 
through approved 
monitoring 
agency 

SC, PIU, NHAI 

Operation Stage Equivalent noise 
levels 

At major settlement 
and other project 
specific area 

24 hours 
continous, 
once every 
season for 3 
years 

Noise 
standards by 
CPCB 

5x3000x2x3= 90,000 Contractor 
through approved 
monitoring 
agency 

NHAI 
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Table 9.7 : Environment Monitoring Plan 

Environmental 
Component 

Project Stage 

Monitoring Institutional Responsibility 

Parametres Location (ch.) Frequency Standards 
Approximate Cost 

Rs. 
Implementation Supervision 

Soil Construction 
Stage 

pH, TDS, SAR, 
N, P, K oil and 
greases 

At agricultures lands 
and other project 
specific locations 

One sample 
at one place 

Soil Standard 
ICAR 

5x3000x2x3 =90000 Contractor 
through approved 
monitoring 
agency 

SC, PIU, NHAI 

 Operation Stage pH, TDS, SAR, 
N, P, K oil and 
greases 

At agricultures lands 
and other project 
specific locations 

One sample 
at one place 

Soil Standard 
ICAR 

5x3000x2x2 =60000 Contractor 
through approved 
monitoring 
agency 

SC, PIU, NHAI 

Environment 
Awareness  

Construction 
Stage 

 At major villages to 
be carried out by a 
reputed NGO. 

For three 
year 

As per course 
content and 
calendar 
approved by 
NHAI 

2,00,000 NGO (YMA) NHAI 

Flora  Operation Stage At least 75% 
survival rate of 
trees 

Entire stretch  For three 
years after 
plantation 

- 19629x500=9814500 NHAI, Forestry 
Department 

NHAI, 
Environment 
and Forest 
Department 
(GOM) 

Mobilisation during construction and operation Stages 10,000 x 2 = 20,000   

Total Monitoring cost 1125000   

* 1 % of Afforestation cost 

1. Air Quality Test – Rs. 5,000 per station per day 

2. Water Quality Test – Rs. 5000 per sample 

3. Noise Test – Rs. 3000 per station per day 
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9.8.3 Environmental Management Budget 

The Budget for carrying out the various environment management activities 
proposed in the EMP is given in Table 9. 8: 

Table 9.8: Environmental Costs  

S. 
No 

Description Unit 
Rate 
(Rs) 

Amount 
(Rs) 

MITIGATION COST 

1 
Compensatory Afforestation @ 1:3 in 
lieu of 3450 trees cut 

10350 500.00 9814500.00 

2 
Oil interceptors at car washing 
stations along the road 

20 10000.00 200000.00 

3 
Management and Closure of dumping 
sites 

LS   4000000.00 

4 Silt Fencing 200 20000.00 4000000.00 

Mitigation Cost (A) 13375000.00 

MONITORING COST 

1 

Air Quality Monitoring, Thrice a year 
at 5 locations for 5 years (3 years 
construction period and 2 year 
operation period) 

75 5000.00 375000.00 

2 

Water Quality Monitoring, Thrice a 
year at 5 locations for 5 years(3 years 
construction period and 2 year 
operation period) 

75 5000.00 375000.00 

3 

Noise Monitoring, Thrice a year at 5 
locations for 5 years (3 years 
construction period and 2 year 
operation period) 

75 3000.00 225000.00 

4 

Soil Analysis, Twice a year at 5 
locations for 5 years (3 years 
construction period and 2 year 
operation period) 

50 3000.00 150000.00 

Monitoring Cost (B) 1125000.00 

ENHANCEMENT COST 

1 Development of schools LS 5000000.00 

2 Development of Water falls LS 2000000.00 

3 Environmental Training LS 150000.00 

4 Environmental awareness LS 100000.00 

Enhancement Cost ( C ) 7250000.00 

ENVIRONMENTAL COST 

Mitigation Cost (A) 13375000.00 
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S. 
No 

Description Unit 
Rate 
(Rs) 

Amount 
(Rs) 

Monitoring Cost (B) 1125000.00 

Enhancement Cost (C) 7250000.00 

Sub Total 21750000 

Contingency @5% 1087500 

TOTAL ENVIRONMENTAL COST 

22837500 

228 Lakhs 

Rupees Two Hundred and twenty eight Lakhs Only 

 

 

 

• • • 
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10. Compliance to Terms of Reference finalized by EAC on its 112
th

 meeting held on 10
th

 – 11
th

 

May, 2012 

 

TOR  
Ref. 
No. 

Finalized TOR Compliance 

i)  It is indicated that 3450. nos. trees to be cut, 
the information should be provided about their 
species and whether it also involved any 
protected or endangered species. Necessary 
green belt shall be provided on both side of the 
highway with proper central verge and cost 
provision should be made for regular 
maintenance. 

The most common species is pine and others 
include Kseh, Ngan, Lakhar, Salynda, 
Sochram, Diengkseh, Kwai, Talong, Jympa, 
Kathol, Cham etc.   
 
No protected or endangered species are 
present. 
 
Road side plantation shall be done along 
roadside vacant lands and Forest 
Department’s land. Provisions for same has 
been given in C.8.1 of table 9.3 

ii) Explore the possibilities of cooled mixed 
technology instead of hot mixed technology 

Same is under process 

iii) Submit the details of the road safety audit and 
plans for meeting the IRC safety requirements. 

Please refer to 7.2 for details. Plans for road 
safety is as per IRC guidelines and are given 
in sl.no 7 and O.1.8 of table 9.3 

iv) The additional ToR and General Guidelines as 
per the annexure-I and Annexure-II 
respectively to this Minutes shall also be 
considered for preparation of EIA/EMP. 

 

All applicable to this project has been 
complied with 

v) Any further clarification on carrying out the 
above studies including anticipated impacts 
due to the project and mitigative measure, 
project proponent can refer to the model ToR 
available on Ministry website 
“http://moef.nic.in/Manual/ Highways”. 

Yes  

 Annexure- 1 

i
) 

  

i.  Any litigation(s) pending against the proposed 
project and/or any directions or orders passed 
by any court of law/any statutory authority 
against the project is to be detailed out. 

NA 

ii. Submit detailed alignment plan, with details 
such as nature of terrain (plain, rolling, hilly), 
land use pattern, habitation, cropping pattern, 
forest area, environmentally sensitive places, 
mangroves, notified industrial areas, sand 
dunes, sea, river, lake, details of villages, 
tehsils, districts and states, latitude and 
longitude for important locations falling on the 
alignment by employing remote sensing 
techniques followed by ground truthing and 
also through secondary data sources. 

Alignment plan on toposheet, duly geo-
referred, at the scale of 1:25000 has been 
presented with topographic, forest area and 
land slide area details, administrative 
boundaries and prominent locations along the 
alignment. These have been verified duly 
based on ground survey data 

iii. Describe various alternatives considered, 
procedures and criteria adopted for selection of 
the final alternative with reasons. 

Alternative scenarios of with project and 
without project have been evaluated. Further 
the “with project” scenario has been 
considered as with counter measures and 
without counter measures. Please refers to 

http://moef.nic.in/Manual/highways
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chapter 5 of this report. 

iv. Submit Land use map of the study area to a 
scale of 1: 25,000 based on recent satellite 
imagery delineating the crop lands (both single 
and double crop), agricultural plantations, 
fallow lands, waste lands, water bodies, built-
up areas, forest area and other surface 
features such as railway tracks, ports, airports, 
roads, and major industries etc. and  submit a 
detailed ground surveyed map on 1:2000 scale 
showing the existing features falling within the 
right of way namely trees, structures including 
archeological & religious, monuments etc. if 
any. 

Land use map at 1:25000 scale based on 
CARTOSAT-1 satellite imagery with 2.5 m 
spatial resolution have been prepared. 
 
Strip plan on required scale has been 
prepared based on survey data and has been 
incorporated in the land use map. 

v. If the proposed route is passing through any 
hilly area, examine and submit the stability of 
slopes, if the proposed road is to pass through 
cutting or embankment / control of soil erosion 
from embankment.  
 

Hilly area along the road starts from Sonapur 
(km 139.050) bridge till Ratachera (km 
173.20). 
Existing masonry retaining wall is of 11.59km, 
breast wall of 501m and gabion wall of 57.5m 
length will be strengthened. Retaining wall of 
20.49 km has been proposed along with 
extension of 5m height wall for 4.63 km. 
Gabion wall of 2 m height for 2.98 km and that 
at slope protection work for 385m length have 
been proposed. Slope protection work has 
been proposed for a length of 3.06 km. 

Vi If the proposed route involves tunneling, the 
details of the tunnel and locations of tunneling 
with geological structural fraction should be 
provided.  In case the road passes through a 
flood plain of the river, the details of micro 
drainage, flood passages and information on 
flood periodicity at least of last 50 years in the 
area should be examined. 

NA 

vii   The projects is located within 10km. of the 
sanctuary  a map duly authenticated by Chief 
Wildlife Warden showing these features vis-à-
vis the project location and the 
recommendations or comments of the Chief 
Wildlife Warden thereon should be furnished at 
the stage of EC. 
 

NA 

Viii Study regarding the Animal bypasses / 
underpasses etc. across the habitation areas 
shall be carried out.  Adequate cattle passes 
for the movement of agriculture material shall 
be provided at the stretches passing through 
habitation areas 

The project road is and widening with paved 
shoulder, improvement of curves and 
pavement surface is proposed. Traffic survey 
reveals that pedestrian or cattle underpasses 
are not required. 

ix. If the proposed route is passing through a city 
or town, with houses and human habitation on 
the either side of the road, the necessity for 
provision of bypasses/diversions/under passes 
shall be examined and submitted. The 
proposal should also indicate the location of 
wayside amenities, which should include petrol 
station/service centre, rest areas including 
public conveyance, etc. 
 

PV
2 
of none of the locations are >10 

8 
and 

hence no pedestrian crossing facility or 
footpath has been proposed. 
2 Way side amenities are proposed. 

X Submit details about measures taken for the No such interventions proposed  
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pedestrian safety and construction of 
underpasses and foot-over bridges along with 
flyovers and interchanges. 
 

Xi Assess whether there is a possibility that the 
proposed project will adversely affect road 
traffic in the surrounding areas (e.g. by causing 
increases in traffic congestion and traffic 
accidents). 

It would not have any such effect  

Xii Examine and submit the details of use of fly 
ash in the road construction, if the project road 
is located within the 100 km from the Thermal 
Power Plant 

No thermal power plant within 100 km of the 
project road 

Xiii Examine and submit the details of sand quarry, 
borrow area and rehabilitation 

Details are given in para 2.6 of Draft EIA 
report. 
Provision for immediate redevelopment of 
borrow areas is given in C.1.2 in table 9.3. 

xiv Climate and meteorology (max and min 
temperature, relative humidity, rainfall, 
frequency of tropical cyclone and snow fall); 
the nearest IMD meteorological station from 
which climatological data have been obtained 
to be indicated 

Rainfall - 2,000 and 4,000 mm.  
Temperature - 26°C and 9°C. 
Humidity – 30 to 80% 
Nearest meteorological station is Jowai 
Please refer Section 3.2 for details 

Xv The air quality monitoring should be carried out 
as per the new notification issued on 16

th
 

November, 2009 

Yes 

Xvi Identify project activities during construction 
and operation phases, which will affect the 
noise levels and the potential for increased 
noise resulting from this project. Discuss the 
effect of noise levels on nearby habitation 
during the construction and operational phases 
of the proposed highway. Identify noise 
reduction measures and traffic management 
strategies to be deployed for reducing the 
negative impact if any.  Prediction of noise 
levels should be done by using mathematical 
modeling at different representative locations. 

 
Noise monitoring has been done on 6 
locations truly representative of the location. 
Prediction of Noise level during Operation 
phase in future years has been done using 
FHWA –TNM model. Please refer 4.2.4. 
 
There is no significant impact of noise on the 
surrounding settlement.  
However, Construction machineries and 
equipment shall be operated within 
permissible limits and not during night and 
construction camps shall be at 1km downwind 
direction from settlement. 
 
Vehicular noise during operation shall be kept 
low by proper sign ages, speed breakers near 
sensitive land uses of schools and hospitals. 
For details please refer Sl.no 3 in Table. 4.4 
 
Table 6.1 shall be referred for noise level 
monitoring plan. 
D.5.2  in Table 9.3 shall be referred for noise 
quality management plan 

xvii Examine the impact during construction 
activities due to generation of fugitive dust from 
crusher units, air emissions from hot mix plants 
and vehicles used for transportation of 
materials and prediction of impact on ambient 
air quality using appropriate mathematical 
model, description of model, input requirement 
and reference of derivation, distribution of 
major pollutants and presentation in tabular 

Air quality monitoring has been carried out at 
6 locations and all parameters are within limit 
(Please refer table 3.7 for results) 
Air quality modeling using CALINE has been 
done (refer para 4.2.3) 
Sl.no 3 and O.1.3 in table 9.3 may please be 
referred for air quality management plan.  
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form for easy interpretation shall be carried out. 
  

 

xviii Also examine and submit the details about the 
protection to existing habitations from dust, 
noise, odour etc. during construction stage 

Please refer to Point no. xvi and xvii of this 
list. 

xix If the proposed route involves cutting of earth, 
the details of area to be cut, depth of cut, 
locations, soil type, volume and quantity of 
earth and other materials to be removed with 
location of disposal/ dump site along with 
necessary permission. 

1.8 lakh m
3 
of hard

 
and soft rock cutting is 

involved for 150 to 200mm lateral depth on 
the hill side of road. Vertical depth for cut 
ranges from 0.2 to 1 m and height of filling 
ranges from 0.1 to 1.5 m. All the materials cut 
shall be used for filling purpose. 

Slope protection measures and cross sections 
have been suggested. For details please refer 
to Sl no. 4 of table 4.4, Annexure 4.2 and 4.3. 

xx If the proposed route is passing through low 
lying areas, details of fill materials and initial 
and final levels after filling above MSL, should 
be examined and submit. 

The project road is not passing through low 
lying area. 

xxi Examine and submit the water bodies including 
the seasonal ones within the corridor of 
impacts along with their status, volumetric 
capacity, quality likely impacts on them due to 
the project 

Two major rivers viz. Lubhaa River, 
Baleshwar river. Seasonal streams are Muksa 
River, Motaiya River, Narpu Stream, Tamung 
River, Umjrung Stream, Tongsheng River, 
Umprushung River, Apha River. The 
volumetric capacity of the rivers is high since 
it’s a hilly region and rivers are at its youth 
stage. 

For details on impact and mitigation please 
refer sl. No 1 in table 4.4 

xxii Examine and submit details of water quantity 
required and source of water including water 
requirement during the construction stage with 
supporting data and also classification of 
ground water based on the CGWA 
classification 

Surface Water – 300 Kl /day 

The volumetric flow in river is enormously high 
compared to withdrawal from those rivers. 
There is no impact on the competitive users in 
the downstream. 

100 KL / day of Ground water to be 
abstracted for construction purpose (The 
development stage is 0.16 %.) and is far less 
than the volumetric capacity of the aquifer. 

 

xxiii Examine and submit the details of measures 
taken during constructions of bridges across 
river/canal/major or minor drains keeping in 
view the flooding of the rivers and the life span 
of the existing bridges.  Provision of speed 
breakers, safety signals, service lanes and foot 
paths should be examined at appropriate 
locations throughout the proposed road to 
avoid the accidents 

All the bridges are designed in accordance 
with 50 years highest flood level. 
  

- The volumetric flow will not be 
disturbed due to construction of 
pillars. 

- The excavated material shall be 
immediately removed from the river 
bed and dumped 500m beyond river 
bank.  

- Silt fencing shall be done 
- Cofferdams shall be used 
- No storage of raw material or camp 

site within 500m from the bank. 
- Construction shall be restricted to 
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non-monsoon season.  

All design aspects to avoid accidents 
according to IRC guideline is well taken care 
of in this proposal. 

 

xxiv If there will be any change in the drainage 
pattern after the proposed activity, details of 
changes shall be examined and submitted 

No changes shall occur to the existing 
drainage pattern as the road is already 
existing and the bridges / culverts are 
proposed to be repaired or reconstructed 

Xxv Rain water harvesting pit should be at least 3 - 
5 m. above the highest ground water table. 
Provision shall be made for oil and grease 
removal from surface runoff 

Rain water harvesting tanks shall be 
constructed for village communities in 
common. 
 No recharge pit could be provided because of 
shallow ground water table.  
Pre-monsoon ground water level- 2.49 to 3.99 
mbgl  
Post monsoon levels – 1.5 to 1.7 mbgl. 

xxvi If there is a possibility that the 
construction/widening of road will cause impact 
such as destruction of forest, poaching, 
reductions in wetland areas, if so, examine the 
impact and submit details.  
 

No such possibility applies to this project . 
however during construction labour shall be 
made aware not to harm the wild life , if any 
comes there way. 

xxvii Submit the details of road safety, signage, 
service roads, vehicular under passes, 
accident prone zone and the mitigation 
measures 

All road safety measures shall be as per IRC 
guidelines during construction and operation. 
Safety audit shall also be conducted during 
during these phases as per terms and 
conditions. 

xxviii IRC guidelines shall be followed for widening & 
upgradation of road 

All relevant guidelines shall be followed 

xxix Submit details of social impact assessment 
due to the proposed construction of road 

Number of structures to be affected are 318, 
out of which 299 are private (9 to be affected 
partially and 290 totally). 1902 PAPs are going 
to be affected out of 363 households. For 
details please refer Annexure 7.2 

xxx Examine road design standards, safety 
equipment specifications and Management 
System training to ensure that design details 
take account of safety concerns and submit the 
traffic management plan 

Necessary provisions have been taken care 
as per design standards under IRC guidelines. 
The contractor will be in charge of safety 
measures during construction on the same 
line. 

xxxi   
   

Accident data and geographic distribution 
should be reviewed and analyzed to predict 
and identify trends – in case of expansion of 
the existing highway and provide Post accident 
emergency assistance and medical care to 
accident victims. 
 

Widening and improvement of road along with 
curve improvements and slope protection to 
prevent landslides shall prevent accidents. 
This project has provision for traffic and 
medical aid post. 

xxxii If the proposed project involves any land 
reclamation, details to be provided for which 
activity land to reclaim and the area of land to 
be reclaimed. 

Not applicable  

Xxxiii Details of the properties, houses, businesses 
etc. activities likely to be effected by land 
acquisition and their financial loses annually. 
 

Number of structures to be affected are 318, 
out of which 299 are private (9 to be affected 
partially and 290 totally). 1902 PAPs are going 
to be affected out of 363 households. For 
details please refer Annexure 7.2 
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xxxiv Detailed R&R plan with data on the existing 
socio-economic status of the population in the 
study area and broad plan for resettlement of 
the displaced population, site for the 
resettlement colony, alternative livelihood 
concerns/employment and rehabilitation of the 
displaced people, civil and housing amenities 
being offered, etc  and the schedule of the 
implementation of the project specific 
 

A budget of 9.174 crores has been allocated 
under R&R plan. 
For details please refer Annexure 7.2 

xxxv Submit details of Corporate Social 
Responsibility. Necessary provisions should be 
made in the budget. 

  
 

Enhancement of religious properties and 
development of Community infrastructure has 
been taken care of in the R&R plan. 
 
Enhancement of water bodies, providing 
computer facilities for the affected people 
through schools has also been considered. 

xxxvi Estimated cost of the project including 
environmental monitoring cost and funding 
agencies, whether governmental or on the 
basis of BOT etc and provide details of budget 
provisions (capital & recurring) for the project 
specific R&R Plan. 

Total cost of the project is 368.88 crores 
including civil cost, Environmental cost (Rs. 
2.28 Crores), shifting of utilities, land 
acquisition and R&R cost (Rs. 9.174 crores). 
DBFOT on BOT (Toll) basis. 

xxxvii Submit environmental management and 
monitoring plan for all phases of the project viz. 
construction and operation 

Environmental   Monitoring Plan and 
Environmental  Management Plan prepared 
and included as chapters 6 & 9 in EIA Report 

 General Guidelines – Annexure II 

i The EIA document shall be printed on both 
sides, as for as possible 

Yes 

ii The status of accreditation of the EIA 
consultant with NABET/QCI shall be 
specifically mentioned. The consultant shall 
certify that his accreditation is for the sector for 
which this EIA is prepared 

The QCI certificate is attached as Annexure 
10.1. ICT Pvt. Ltd’s serial no is 23. 

Iii On the front page of EIA/EMP reports, the 
name of the consultant/consultancy firm along 
with their complete details including their 
accreditation, if any shall be indicated. The 
consultant while submitting the EIA/EMP 
report shall give an undertaking to the effect 
that the prescribed TORs (TOR proposed by 
the project proponent and additional TOR 
given by the MoEF) have been complied with 
and the data submitted is factually correct 
(Refer MoEF office memorandum dated 4

th
 

August, 2009). 
 

Yes; 
Undertaking of consultant is attached as 
Annexure 10.2 

iv While submitting the EIA/EMP reports, the 
name of the experts associated with/involved 
in the preparation of these reports and the 
laboratories through which the samples have 
been got analyzed should be stated in the 
report. It shall clearly be indicated whether 
these laboratories are approved under the 
Environment (Protection) Act, 1986 and the 
rules made there under (Please refer MoEF 
office memorandum dated 4

th
 August, 2009). 

The project leader of the EIA study shall also 

The disclosure of consultant is attached as 
annexure 10.3. 
 
NABL accreditation of the laboratory (EKO 
PRO Pvt. Ltd) is attached as Annexure- 10.4 
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be mentioned 

V All the TOR points as presented before the 
Expert Appraisal Committee (EAC) shall be 
covered. 
 

Yes 
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Environment 
 
Biosphere 
 
   
Eco-system 
 
Forest Cover 
 
 
 
Forest Inventory 
 
 
 
Recorded Forest 
Area 
 
Bio-diversity 
 
 
 
Biota 
 
 
Cumulative Effects 
 
 
 
 
 
 
Economic Valuation 
of  
Environmental 
Impacts 
(EVE) 
 
 
Environmental 
Assessment 
 
 
 
 

 

GLOSSARY 
 

Our surroundings- the context, within which we exist 
 
That portion of the earth-atmosphere system, which 
supports life 
 
The basic structural unit of Biosphere 
 
All lands with a free canopy, density of more than 10 
percent though they may not be statutorily notified as 
forest 
 
The measuring and describing the quantity and 
quality of forest crop & many of the characteristics of 
the land area upon which forest crop is growing 
 
All lands statutorily notified as forest though they 
may not necessarily bear tree cover 
 
Bio diversity refer to the wealth of eco-system in the 
biosphere, of species within eco-systems, and of 
genetic information within population 
 
A collective team, which denotes all the living 
organisms in a particular space 
 
Those effects, which result from the incremental 
impacts of individual events when added to other 
past, present and foreseeable further events. The 
individual impacts contributing to the cumulative 
effects may each be minor or their own, but the 
impacts collectively may be significant 
 
The group of procedures used to estimate, in 
monetary terms, the costs and benefits arising from 
project related impacts effecting both the bio-physical 
and social environment, in relation to a similar 
calculation which assumes a no-project scenario 
 
The systematic process by which the effects on the 
bio-physical and socio-economic environment of a 
proposed human action or set of actions are 
evaluated, producing a set of recommendations 
which serve as influential input to the design of the 
action or actions 
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Environmental 
Management Plan 
 
 
 
 
Indigenous/  
Ethic People 
 
 
 
 
 
 
Landscape 
 
 
 
Natural Areas 
 
 
 
 
 
Valued Ecosystem 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The synthesis of all proposed monitoring actions set 
to a timeline with specific responsibility assigned and 
follow-up actions defined. The EMP is one of the 
most important outputs of the environmental 
assessment process. 
 
Collectively the members of these cultures, which 
have historic, ancestral, spiritual & functional 
connection to the land on which and from which they 
live. In popular usage, indigenous people are 
distinguished from members of those cultures whose 
connection to the land on which they live in limited to 
the historical period. 
 
Refers to the spatial organization of an environment 
on a broad scale and how that organization shapes 
and shaped by the activities, which take place within 
it.  
 
Terrestrial and adequate areas in which the 
component eco-systems are characterized primarily 
by native species, & in which human activities have 
not altered ecological function to the points where 
the eco-systems have changed in character in 
distribution. 
 
A social or bio-physical component of an 
environment, which is of value (for any reason) in a 
project. Examples might be a watershed, festive 
farmland, a clean water supply or a nutritionally 
important forest area. 
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