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E.1. Background 

Government of Assam has planned to improve the State road network by providing better quality 
and safer roads to the users in sustainable manner with loan assistance from World Bank. 
Improved quality of roads, better institutional operation and management system of Highway 
division, PWD, Assam and safe roads are important features of the project component. In this 
connection Govt of Assam has selected 8 corridors (cumulative length of 300 km) of high-density 
(traffic) roads through Strategic Option study (SOS) to be developed. 

E.2. Objectives oftbe Assignment 

The main objective would be to alleviate the current unsafe and congested conditions of the road 
network connecting the villages and towns by providing better quality and safe roads to the users ". 
in a sustainable and environment friendly manner. Government of India, Gol through Ministry of 
Environment and Forest (MoEF) enforces Environment (Protection) Rules. 1986 for 
environmental protection because of intervention of new projects or activities, or on expansion 
and modernization of existing projects or activily based on their environmental impacts. ,,' 

E.3. Scope of Environmental Assessment (EA) " 
The environmental assessment scope indudes screening and scoping, environmental 
assessment and environmental management plans for the individual project roads as recuired. .. 
The EA process also envisages to develop a comprehensive environmental management frame 
work for the entire project which will adopted as part of the corporate environmental policy for 
Assam State Road Project. 

E.4. Description of Project Road • 
The project corridor Barhola to Garango of SH-32, starts at Barhola chariali (km 37/300) and 
ends at Goranga bazar (km 49/896) connecting with another State Highway SH-1 and SH-33. 
Project road SH- 32 provides connectiVity to District HQ Jorhat with Sub Divisional HQ ntabar. 
The project road mainly traverses through agricultural land and terrain is plain. .. 
The existing Road is single lane (3.75 m) with bituminous pavement in some stretches. In some 

•portion there is no existing pavement and in few stretches it is either earthen or gravel. Some 
stretches of the road does not have any pavement. It has earthen shoulder of 0.5 m to 1.5 m on 
both sides. Geometry of the existing road is fair to good except at few places where reverse 
curves or sharp curves are observed along the corridor. The existing ROW available in open • 
area is between 10 m to 24 m and in built up area is between 9 m to 15 m. The overall condition 
of the pavement throughout the project corridor is poor to very poor. • 

E.5. Key Environmental Laws and Regulations 
• 

Table E-1 presents the environmental regulations and legislations relevant to Assam state road 
project (ASRP). 

Table E·1: Environmental Regutations and Legislations • 
51. Appll<abl.

Act I Rules Purpose Reason for Applicability Authority
No Yesl No 

1. Environment To protect and improve Yes As all enviroomental MOEF. GoI; DoE, 

E-l 
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51. 	 Applicable
Act/ Rule, Purpose 	 Reason for Applicability Authority

No 	 YEY»! No 
Protection Act~ 

1986 
2. 	 The Land 

Acquisition Act 
1894 & 1989 

3. 	 Air (Prevention~ and 
Control of 
PolllllionfM,1981 

4. 	 Water Prevention 
and Control of 
Pollution; Act 1974 

5. 	 Noise Pollution 
(Regulatiph and 

.Cont;61·Ai:\,.199O 

6. 	 Public liability and 
Insurance Act 1991 

7. 	 Explosive Act 1984 

8. 	 Minor Mineral and 
concession Rules 

9. 	 Ceriti)1 Motor 
Ve,hfd,f Act )!l!8 
and Central MottJr 
Vehicle Rules 1989 

10. 	 The Mining Act 

overall environment 

Set out 
acquiY»ition, 
government 

rule 
of land 

for 
by 

Yes 

To control air pollution by 
& Transport controlling 

'emission of air pollutants 
as per the .~rescribed 
Y»tandaf'ds. 
To control water pollution 
by controlling discharge of 
pollutants 3S per the 
prescribed standards 
The standa.rds' for nOiY»e 
for day ~Od' nlght have 
been promulgated by the' 
MoEf for various land 

Yes 

Ves 

Yes 

uses. 

Protection form 
hazardous materials and 
accidents. 
Safe transportation, 
storage and 'use of 
exptosive material 
For opening new quarry. 

Yes 

Ves 

Yes 

To check vehicular air and 
noi,e pollution. 

The minIng act has been 
notified for safe and 
sound mining activity. 

Yes 

notifications, rules and schedules State Go.... (PCS; 
are issued under this act. PCB, Assam 
This act will be applicable to as Revenue 
there will be acquisition of land Department 
for widening, geometric State 
improvements and realignments. Govemment. 

, This ad will be appficable during PCS, Assam 
construction} for obta)nlng NOC 
fOL ~st.blfshment. 0";·1101 mi. 
pliu\t,' worKers'. camp, 
constructlon cartij{etc. 
ThiS act will be applicable during PCB, Assam 
construction for (eY»tabtlshments 
of hot miX plant, construction 
camp, workers' camp, etc. 
thls act will be, apPii~te as PCB, Assam 

~ 	 vehicular nol~::9n project (outes 
required to: ~a~ss for future 
years and neC~essary prot~ion 
measure need to be coIWdered 
In design. 
Contractor need to stock PCB, Assam 
hazardous material like diesel, 
Bitumen, Emulsions etc. 
For tra:nsporting and storing Chief Controller 
diesel, bitumen etc. of Explosives 

Regulate use of minor minerals Govt of Assam 
like stone, soil. river sand etc, 
This rule will be~i applicable to Motor Vehlde 
road users and construction Department 
Machinery•. 

The construction of project road Fore.st 

will require aggregates. These Department, 

will be procured through mining 

from riverbeds and quarries 


...' 


As per the new amendment dt. 6th April. 2011 to EIA notification 2006, environmental clearance 
has been made mandatory only for new state highways. Hence. the widening / strengthening and 
improvement works on existing state highways has been declared as a permissible activity. 

The project shall also require obtaining consent from competent authorities such as the PCB, 
Assam for 'Consent to Establish' by submitllng a Common Application (as per Schedule-I), 
under Water (Prevention and Control of Pollution) Act, 1974, Air (Prevention and Control of 
Pollution) Act, 1981) and authorisation under Hazardous Wastes (Management and Handling) 
Rules, 1989, as amended. 

E.6. Base Line Environment 

Data was collected from secondary sources for the macro-environmental setting like climate, 
physiography (Geology and slope), biological and socio-economic environment within Project 
Influence Area. Firsthand information has been collected to record the micro-environmental 
features within Corridor of Impact, Col. Collection of firsthand (Primary) information includes 
preparation of base maps, extrapolating environmental features on proposed road design, tree 
enumeration, (ocation and measurement of socia-cultural features abutting project road. 

E-2 
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A. Physical Environment 

1. Climate & Meteorology 

The project region falls in Jorhat and Golaghat districts. The climate of Jorhat district Is classified 
as mesothermal wet climate with forest type of vegetation. January is the coldest month with 
temperature of 6.1'C. July and August are the hottest period with average monthly temperature 
of about 29'C. The average relative humidity in a year is 78.7 %. The average annual rainfall for 
last ten years from 1998 to 2007 has been computed to be 1.867.08 mm. The amount of rainfall 
increases from southwest to northeast Golaghat district enjoys a climate. which is characterized 
by a highly humid atmosphere, abundant rain and general coolness. The district enjoys sub
tropical humid climate. Average annual rainfall in the district is 2.012mm. About 60 to 65% of the 
annual precipitation is received during south-west monsoon from June to September. The pattern 
of rainfall varies in the district, from south to north. the intensity of rainfall increases and the 
maximum rainfall is recorded in the north eastern parts of the district. Annual average 
temperature of the district during winter period varies from 6 to 14'C and during summer. it varies 
from 29 to 36'C . The relative humidity varies from93 to 95% during morning hours and during 
afternoon hours it varies from 53 to 75%. 

2. Ambient Air Quality 

Ambient air quality was monitored at four stations viz. Ghillidary Madhya English Vidyalaya, 
Rupkoliya Primary School, Worsha Goranga Madhyamik Balike Vidyalaya and Goranga Chariali 
Bazar. Selections of Air quality monitoring stalions are done as per MoEF guidelines for 
conducting EIA study. From the observation, the pollutant concentration levels of NO" SO" HC 
and CO at all the stations were very low in concentrations and comply with the NAAOS. 
However, RSPM exceed the limits for all the stations, A01 records the maximum (191.51~g/m3) 
followed by A02 (168 36 ~g/m3) The higher values are attributed to the re-suspended dust from 
the unpaved I damaged roads in the area used by vehicles and also the commercial activities. 

3. Ambient Noise Quality 

To observe the noise level of the project area, noise monitoring are performed at the AAOM 
stations. The observed noise equivalent (Leq) was in the range of 39.1 - 43.8 dB (A) in daytime 
and 32.5 - 38.5 dB (A) in nighttime. The observed values are within the CPCB noise quality 

standards. 

4. Surface water quality 

From the observation, the 0.0 (Dissolved Oxygen) concentration is less in comparison with the 
standard. Likewise, the BOD concentration is high in comparison with the standard. This clearly 
indicates the water is polluted with organic materials. This may be due to the high nutrient value 
(or) algal bloom. Oil & Grease was also found to be high in comparison with the standard, this 
may due to the surface runoff from oil contaminated areas. Remaining parameters like Solids, 
Calcium, Hardness. Magnesium, Phosphate, arsenic. Iron and Chloride were found below the 
permissible limits of surface water prescribed by Indian Standard. 

s. Ground water quality 

The groundwater quality with respect to almost all the essential parameters was observed to be 
good and acceptable quality except for the concentration of iron which was found to be high. But 
still it is below the prescribed standard. There was no significant difference in total hardness in 
the different locations and also in the chloride concentration. Similarly. no significant differences 
were observed in the levels of inorganic pollutants with the location. 
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B. Biological Environment 

1. 'Flora 

No reserve forests and protected forests are identified within the direct influence area of the 
project corridor. A total of 200 trees are present on either side of the project road. These include 
trees in non.forest land (within existing RoW). Roadside trees in the state have not been 
declared as Protected Forests. The project corridor is dominated by considerable population of 
trees mostly Plantain (Musa paradisiacal; Sal (a variety of Acacia), Teak (Teetona grand;s) and 
bamboo trees (graminaceous plant) are commonly found. However, for felling of roadside trees 
the District Forest Officer has to be informed. Accordingly the felling shall be organized by the 
DFO or he may grant permission to the road authority to undertake the felling. The proceeds 
shall be directed to specified timber depots by the DFO. 

2. Faun. 

From the reconnaissance survey IT is clear that the project corridor is free from faunal populace; 
this is due to the commercial activities I plenty of movement and other anthropogenic activities 
which inturn prevents flourishing of fauna populace in the site. Wildlife and wetland information 
collected from Survey of India (SOl) clearly shows the project area is free of fauna. Some of the 
identified animal's species are Jackal • Canis aureus, Jungle cat - Felis chaus, squirrels -
Funambulus pennant, Hare - Lepus nigricollis nign'col/is, Common mongoose - Harpestes 
edwards;, Common rat snake Ptyas mucosus, Assam worm snake (Typhlina bothriorhynohus) , 
monocellate cobra (Naja kaothia). Assam trinket snake (Elaphe frenata) and Green whip snake· 
Ahaetulla nasutus. 

E.? Stakeholder Consultation 

From the project inception stage itself, the consultation procedure has been continued as part of 
the environmental screening, environmental assessment and environmental management plan 
preparation at various stages of technical proceedings of the project. ConSidering the fact that 
involving local communities in the project planning is basis of the participatory planning, often 
suggestion and option given by the people improves technical and economic efficiency of the 
project and suggested improvements proposals (if adopted by the project) of the people also 
generates sense of ownership within communities thus eases implementation process. 

E.8. Potential Impact 

Table E-2 presents the general environmental impacts expected due to the proposed 
upgradation of the project road. Impacts have been assessed based on the first hand information 
collected from the screening & scoping of environmental attributes. The quanta of all the impacts 
on Natural Environment are analyzed in detail. 

E·4 
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Table E·2: General Impacts on Natural Environment 
Planning Indirect effedS 

Project Activity 
and De-

sign 
Pre-eonstruction Phase Construction Phase Road Operation 

of operation or 
Induced de~ 

Env. _nent 
Phase 

Land a~ Removal of R<m_'of Earth works 'n layiflj! of Vehic:le & MachIne Asphak& SanitatIon Vehicle operation 

velopment 

Affected qulsltion 5tnsctures trees and 
vq:etation 

dodlng quarrying pavement operatton& 
maintenance 

crusher plants &

1'.
campusl 

Air Dust gen- Reduced Du,.t generation Asphalt Noise, dust. pollution Noise. soot, OdourJ Noise. dust. other polfution 
eration buffering of air odour odour, dust, smoke pollution 

during dis- and noise pollution 
mantling pollution, 

Hotter, drier 
microclimate 

land Loss of Generation Erosion and Erosion and loss Contamination bV Contamina- Contami- Spill from accidents Change!n 
produc of debris loss of top soil oftopsoll fuel and lubricants tion Com nat'ion Deposition of lead cropping 
tive Land Compaction paction of from pattern 

sotl wastes 
Water Loss of Siltation due Siltation due Alteration of Reduction Contamination bV Contamina- Contaml~ Spill Contamin,ltion Increased con-

water to loose to loose earth drainage of ground fuel and lubncants tioo bV as- nation by fuel,lubricants tamination of 
sources earth 8reak in conti~ water re phalt leakage from and washing of ve ground water 

nuity of ditches charge area or ruel wastes hides 
Siltation, Overuse 

Stagnant water 
pools in quarries. 

Noise Noise Pol- Noise Pof· Noise Pollution Noise pollution NOise Poilu.. Noise Pollution Noise pollution 
lution lution due to tion 

machinery 
Flora loss of Lowered pro- Removal of lower pro- Felling Impact of pollution 

Biomass ductivity vegetation ductivity trees fur on vegetation 
Loss of grou nd for Usc as fuel fucl lowered pro· 

vegetation wood ductivity 
Toxicitvof 

Vegetation. 

Fauna Disturbance Disturbance Disturbance Disturbance Poaching Collision with Distorted habi-
Habitat loss traffic tat 

.. . .. .. II .. .. • <It • 4• • • • • • " • • .. ""' 
~ 
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E.9. Environmental !Vlanagement Plan 

Environmental Management Plan (EMP) deals with the implementation procedure of the 
guidelines and measures recommended to avoid, minimize and mitigate environmental impacts 
of Ihe project It also includes management of measures suggested for enhancement of the 
environmental quality along the highways, The institutional arrangement made under project will 
look inlo the implementation of project as well as EMP and the various legal settings applicable 
to the project 

The avoidance, mitigation & enhancement measures for protection of the environment along 
highways have been discussed in detail in Chapter 9, Although the social environmental 
impacts, its mitigation and management is an essential component of the EMP, this chapter 
excludes it for the purpose of clarity and procedural requirements, Social environmental 
elements have been separately dealt in separate volume namely, Resettlement and 
Rehabilitation Action Plan (RAP), 

E.IO. Environmental Monitoring Plan 

The environmental monitoring plan for the project for the individual infrastructure components is 
presented in Chapter 6, The proposed monitoring of all relevant environmental parameters, with 
a description of the sampling stations, frequency of monitoring, applicable standards and 
responsible agencies are presented, 

KIt. Cost Estimates for Environmental Management 

Mitigation measures proposed in the EMP will be implemented by the Contractor, The works to 
be undertaken by the Contractor have been quantified and the quantities included in the 
respective BOO items such as earth works, slope protection, noise barriers, road safety features, 
and shrub plantation, Provisional quantities have also been included for additional measures that 
may be identified during construction and for silt fencing which will depend on the contractors 
work methods and site locations, Items and quantities have also been included for enhancement 
measures, More general environmental management measures to be followed by the contractor 
have been included in the specifications and this EMP. These cannot be quantified and are to be 
included in the contract rates, A total of Rs, 0.75 Crores has been allocated for the 
environmental management for the project road, 

.' 
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1 .1In.lCUOI 

1.1 Backgroulld 

Assam is the most accessible state among the eight states of the north eastern region; and 
provides regional interconneclivity amongst the states as well as to rest of India, Traffic flows 
from rest of the seven north eastern states and they confluence onto the national highways in 
Assam through the SH and MDRs which provide interstate linkages before exiting the north 
eastern region, Recognizing the importance for road development of the region, Assam State 
Roads Project (ASRP) has been formulated, 

The Government of India, on behalf of Government of Assam has applied for financing an 
amount of US$ 200 Million equivalent from the World Bank for Assam State Roads Project 
(ASRP). The project includes improvement of about 800 km of State Highways (SH) and Major 
District Roads (MDR), Priority roads of about 300km from amongst the 800km have been 
identified and are proposed to be taken up for implementation in the first phase of ASRP, Assam 
PWD is in the process of preparing DPR (Detailed Project Road) for about 300 km (Stage -1) as 
part of 800 km in the state under the ASRP (Table 1-1). 

Table 1-1: ASRP Phase -I Roads 
51. No Name of Road Road No From To Length (Km) 

1. Jorhat* TItabor .. Goronl3 SH-32 Barhola Goroop 11,34 
2, Bongalgaon North-Salmara, Abhayaputi Langla SH-2 Bongalgaon Barpeta 61,0 

Janla Barpeta 
3, Dudhm)i Matla Morno! Goalpara Pancharatna 5H-46 Dudhn<ll Pancharatna 42,0 
4, Nare ngl·Ch andarapur -Morigao n~NagaonwNa Ita Ii SH-3 Narengi Naltsli on NH·37A 37,31 
5, Solbari rtakhola Borpam Pavoi 80rgang NH~52 5H-45 Soibarlon NH-52 sapekh'tl 11,4 
6. Gogamukh Ggukanara Butikur Telijan SH·22 Gogamukh Ghllamara 2$,4 

7. Ghilamara - Dhokukhana Machkhowa Butikur SH-42 Ghiiamara Dhakukhana 16.0 
" g, Jorhat-Marionj~Mol<okchung SH·31 Jorhat Nagajanka 16,0 

Total 22US 

"I 

A PIU headed by the Chief Engineer (CE), has been established within the PWD for the design 
and implementation of ASRP, The Chief engineer, on behalf of the PWD, is the project proponenl '. 
for ASRP and the contact details is given in Table 1·2 

Table 1 ..2: PIU f Project Proponent Contact Details • 
PIU/ Project Pfoponent ~ntact Details 

Name of the appllcal1t/ Proponent 

Registered Address 
Address for correspondence: 
Name 
Designatio n( Own .r/PortnerICEO) 
Address 
Pin Code 
E~mail 

Telephone no 
Fax No 

The Chief Engineer/ PWD 

PWD, (ARlASP & R!DP), Guwahati, Assam •The Chief Engin..r 
Office of the Ch lef En~neer PWD. 
Government of Assam 
Chondman, 
GlIwahati-181 003, Assam 
cea.apwd@nic,in 
+91-361-266-lfl79 
+91-361-266-5745 

The project roads prioritized for design shall be subjected to Environmental Assessment (EA) 
/Social Assessment (SA) as per the requirements of Government of India (MoEF) and the World 
Bank, ASRP has entrusted the tasks of Environmental and Social Assessments of ASRP to Mis 
LEA Associates South Asia Pvt Ltd .. New Delhi (LASA), This Environmental Assessment Report 
is prepared in line with the Environmental Management Framework for ASRP that conforms to 
the Gol EIA requirements and the Environmental Safeguard Policies of the World Bank, 

• 
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1.2 Brief Description of the Project Road 

The project corridor Barhola to Garango of SH-32, starts at Barhola chariali (km 371300) and 
ends at Goranga bazar (km 491896) connecting with another Slate Highway SH-1 and SH-33. 
Project road SH- 32. provides connectivity to District HQ Jorhat with Sub Divisional HQ Titabar. 
The project road mainly traverses through agricutturalland and terrain is plain. 

". 

-
" 

-..' 

,,, 

", 

.., 
.... 
., 

...' 

The eXisting Road is single lane (3.75 m) with bituminous pavement in some stretches. In some 
portion there is no existing pavement and in few stretches it is either earthen or gravel. Some 
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stretches of the road does not have any pavement It has earthen shoulder of 0,5 m to 1,5 m on 

both sides. Geometry of the existing road is fair to good except at few places where reverse 

curves or sharp curves are observed along the corridor. The existing ROW availabh~ in open 

area is between 10m to 24 m and in built up area is between 9 m to 15 m, The overall condition 

of the pavement throughout the project corridor is poor to very poor, 


There are 2 bridges (2 minor), one Steel Bridge single lane and the other RCC Bridge, The Steel 
Bridge has to be upgraded for two lane. The overall condition of the structures in the entire 
project corridor is fair. 

1.3 Scope for Conducting EJA 

Environmental Impact Assessment would address the impact due to the project on either side of 
the State Highways (SH) - 32 and impacts be assessed for a 100 m corridor. The broad scope of 
the study is 

• 	 To conduct a literature review and to collect additional data relevant to the study area: 
• 	 To underta~e environmental monitoring so as to establish the baseline environmental status of the 


study area; 

• 	 To assess the impacts on environmental attributes due to the construction and operat on of the 


proposed improvement works. 

• 	 To prepare an Environmental Management Plan (EMP) outlining the measures for imp,'oYing the 


environmental quality and budgetary cost estimation for implementation; 

• 	 To iden~1y critical environmental attributes required to be monitored subsequent to the implementation 


of the proposed project 


1.4 Study Approach 

In order to accomplish the above objectives, studies were organised in line with the guidelines • 
stipulated by the Ministry of Environment and Forests (MoEF), Government of India, for •environmental impact assessment of highway projects 

• 
Activity 1: Field Reconnaissance Survey and Review of Earlier Studies 

The approach to the entire study was formulated based On a detailed field reconnaissance 
survey and thorough understanding of the proposed project The reconnaissance survey was • 
carried out for the project road to understand the salient environmental features of the project 
area, sensitive areas with regards 10 the proposed projecl activities, and general unde'standing 
of the proposed project 

Based on the above an environmental profile of the project area, primary and secondary data 
requirements for carrying out further activities of the study, environmental surveys necessary for 
assessing the project impacts, and the project influence area were identified. 

,Activity 2: Review and Assessment of Applicable Environmental Regulations 

Discussions with Ihe pollution control board authorities and review of the various regulalions and 
guidelines for EIA were conducted to assess the sampling and analysis requirements for the 
'project and the procedural requirements for conducting an EIA. This primarily comprised of 
reviewing all relevant documents and studies available for the project area. 

Activity 3: Delineation of Study Area for Assessment 

The above tasks identified the survey and analysis requirements for asseSSing the impacts of the 
proposed project activities. Based on which, the study area that is critical for assessing the 

• 
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project impacts was identified and delineated. While the influence area varies for each of the 
environmental component, the study area was considered as 100 m wide corridor (50 m either 
side of the centre line of the road).The project influence area also considered those areas that 
are directly or indirectly influenced by the project activities during construction or operation of the 
proposed road improvement works. 

Activity 4: Assessment of Base Line Environmental Conditions 

This activity comprised of field surveys for assessing the baseline environmental conditions and 
collecting secondary infonmation regarding physical, biological and socio-economic conditions of 
the study area. In addition, existing environmental quality of the study area was assessed based 
on the field environmental monitoring surveys. For monitoring the air, noise, surface and ground 
water, and soil quality, monitoring stations were set up and samples were collected and analyzed 
for relevant parameters. 

Activity 5: Prediction of Impacta 

The activity identified the likely future impacts through changes in the physical, biological or 
socio-economic environment based on the analysis of the base line environmental data collected 
in the earlier tasks. The assessment considered both positive and negative impacts due to the 
project and also due to the construction, and operation and maintenance of the project corridor. 

Activity 6: Environment Management and Monitoring Plan 

The major components of the environment management plan comprised preparation of mitigation 
plan for all the negative impacts identified in the earlier tasks to avoid, minimise or compensate 
the impacts, and the post-project monitoring pian for the measures suggested in the 
management plan to ensure that the impacts of the project are within the regulatory standards. 

1.5 Structure of EfA Document 

This EIA document has been structured as follows: 

• Introduction 
• Project Description 
• Analysis of Alternatives 
• Review and Assessment of Applicable Environmental Regulations 
• Description of the Environment 
• Analysis of Potential Environmental Impact & MitigatIon Measures 

• Environmental Monitoring Program 
• Stakeholder consultations 
• Environmental Management Plan 
• Summary &Conclusion 
• Bibliography 
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2 Prollct OlserllllloD 

2.1 Broader Details oftbe Project and Location 

The project corridor Barhola to Garango of SH·32, starts at Barhola chariali (Km 37/300) and 
ends at Goranga bazar (Km 49/896) connecting with another State Highway SH-1 and SH·33. 
Project road SH· 32 provides connectivity to District HQ Jorhat with Sub Divisional HQ Habsr. 
The project road mainly traverses through agricultural land and terrain is plain . 

••••. ." •..............~.... 
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Figure 2,1: Project corridor (SH - 32) 

The existing Road is single lane (3.75 m) with bituminous pavement in some stretches. In some 
portion there is no existing pavement and in few stretches it is either earthen or gravel. Some 
stretches of the road does not have any pavement It has earthen shoulder of O.5m to 1.5m on 
both sides. Geometry of the existing road is fair to good except at few places where reverse 
curves or sharp curves are observed along the cOrridor. The existing ROW available in open 
area is between 10m to 24m and in buifi up area is between 9m to 15m. The overall condition of 
the pavement throughout the project corridor is very poor to poor. The road passes through a 
number of village's enroute to Goronga (Table 2·1), 

• 

, 

, 

• 
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Tabl. 2-1: Enroute Villages of SH-32 
51.1'10. Town/Village Chainage 

From To 
1. Goranga Bazar 	 0/000 0/250 
2. Goranga 	 0/250 0/650 
3. Borua Gao" 	 0/650 1/100 

4. Nowjan 	 1/150 1/650 

5. Chakardhara 	 1/6SO 2/4SO 
6. Jerpaygaon 	 2/450 !I,~:SO 
7. Ghillidary 	 3/350 4/050 
8. Rupkollya 	 4/0SO 4/850 
9. Rupkoliya Gaon 	 4/850 5/850 

10. Habichukk":. 	 5/850 6/079"'J 
11. Atkhaliya 	 6/116 7/000 

12. Nowbolcha 	 7/000 7/7r$J 
13. MokrBm Fulan! 	 7/700 8/400 
14. 2no Kasan 	 8/400 ,..8/650 
15. 200 Bois-a 	 8/6SO 9/100 

16. Lunphuya 	 9/100 . 9/9SO 
17. lunpun 	 9/950 10/163 

18. Bankachari 	 10/163 11/550 
19. Atkhalia 	 11/550 11/970 

"" 


Source: Reconna/lSance survey 

It is observed that quite an appreciable length of the road passes through built up area of 
villages. including road side habitations and urban areas of Barhola and Goronga. The land 
along the remaining stretches is mainly agricultural, interspersed with low lying areas and fishery 
ponds. The crossing location of the Rivers! Streams in the project road is shown In Table 2-2. 

Table 2-2: Riverl Stream Crossing Location in SH-32 
SI. No Stream Crossing locations 	 Chainage Status 

1. Goranga 	 3/900 Perennial ...' 2, Mokram 	 7!6oo Perennial 

3. KokBdon8ll 	 11/800 Pe(ennial 

Source: Reconnaissance survey 

2.2 Summary of Project Details ., 
1. Name of Projec:t Detailed Projett Report for Improvement & Upgradatton of SH~32 
z_ Name of Road Jomat - TItabor ~ Goronga"'. 
3. Indicative Contract 	 5H·32 

-, 	 Package 
4_ State Assam 
5. Di5trlc:t 	 Goalghat 
6. Vllfas../Town 	 19 
7. Corridor length 	 49"96Km 
S. O..lsn length 	 12.53 Km 
9. 	 Connedlvity Project (oad SH 32 provides connectivity between Borhola and Goronga. This road 

connects interior region of Golaghat district and further leads to i<akodanga a place 
at Assam &: Nagaland border 

10. TerraIn 	 Plain 
11. 	 ROW 

Existing Open Area ;;7mto12m 

Built up Area ;; 10 mto15m 
Proposed Open Area WI< 25 m to 30 m (normaI4Sm) 

Built Up area = 15 m to 125 m (normal 35m) 
lZ. 	Car~lagewav 


Configuration 
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Existing Lane 
Proposed 
Formation Width 
Structures «Cui",,",) 

13. 	 Pavement 

ExI.tllllI 

Proposals 


14. 	 Subsrade CBR Value 
proposed 

15. 	 Design Period 
16. 	CMSA for 10 yea.. 
17. 	 CMSA for 15 years 
18. 	 Reconstru<tlon IOfllIIh 
19. 	 Pavement Composition 

for Widening 

20_ 	 CD Slru<tur.. 
Bridges 

Culverts 

,21. 	 TrafficSur'Veys 

MDT (Vehldes) 

Single lane 
Twolan. (7m) 
Two lane with shoulder of 2.5 m on each side (12m) 
Formation wkith 12 m 

Flexible 
Fle>cible 
6% 

15 years 
2.S 
5,0 
12.53 Kin 

PavemQot composition Thickness of Pavement Layers 
GSB 210mm 

WMM 250mm 
DBM SOmm • 

SDSC 25mm 
Total 535mm 

Particulars Major Minor Bridges 

No. of existing Bddie. 
Bridges 

1 
• 

Sridges proposed to be retaIned with or 
Without repairs 

Bridges proposed to be reconstructed 1 
Bridges under construction 

Parttculars Slab HP Box Others Tota 
t 

(Burled) I 
Total Existlng 45 1. 3 49 
Culverts: 
Culverts to be 0 o 0 0 
Abandoned: 
Culverts to be 0 14 0 14 
Replaced: 
Culverts 0 1 0 1 • 
Newly 
Proposed: 
Culverts to· be 
retained: 

35 o 0 35 
• 

Type ofVehide MOT 
Car 236 
AutO-Rickshaw 12 
Twowheeillilr 1002 
Mini Bus 19 
Govt Bus S 
Pvt.Bus 0 
LCV 200 
2-Axle truck 366 ,
3-Axle truck 	 41 
MAV 24 
Tractor 9 
Tractor with 47 
trailer 
Cycles 1816 
Cycle Rikshaw 94 

" 
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HandOrawn 79 
22. 	 Traffic Projection 

2010 2015 2020 2025 2030 
Jorhat Titabor 4964 7324 10758 16006 23376 
Gorong.(SH·31j 

D. 	Trees Affected· 300 
24. 	 Religious Structure Nil 


Affected 

25. 	 Project Implementation 


period 

26. 	 Project Cost 
27. 	 Civil Cc»illicludl"l 5~.~r lb. 33,40,95,549.00' 


malllJ.irtiiri", cost c~/': 

28. 	 Total Project Cost Rs.43.87.82,080,00 - including EIA/R80R and 

shifting of Utilities ,. 29. Average CoSt per ~ lb. 350.745 Lakh 

Source: primary Survey & Records 

2.3 Design Principles 

The design of the project road included the following: 

• 	 Design of horizontal alignment, vertical profile, intersections and junctions and other features for 
upgrading the exis~ng single lane to required lane configuration by widening, strengthening andlor 
reconstruction; 

• 	 Avoiding obstructions, trees, utilities and structures as tar as possible; 
• 	 Designing drains and footpaths in built-up areas to minimize land acquisition; 
• 	 The geometric design Is subject to available right of way (ROW) and shall conform to the standards, 

set out as minimum, as far as possible; 
• 	 The unWormlty of design standards is maIntained throughout the length of the Project roads, as far as 

possible; 
• 	 Wherever the existing road geometries are deficient. due im portance to improvement of these sections 

is provided; 
• 	 Existing horizontal curves, which are found deficient in radius and need to be corrected to meet the.., 

design requirement subject to ROW constraints have been taken care of: 

.' 
• Any deficiencies In the vertical profile in respect of grades layout and sight distance are proposed to be 

corrected to meet the minimum standard requirements: 
• 	 Design of road side appurtenances is in accordance with relevant codes of IRC, BIS, or other 

international standards and shall meet mintmum requirements set forth in the MORT&H Specifications .., for Road and Bridge Works; 
• 	 The design of cross drainage works Is In accordance with the relevant IRC Codes. The roads 

alignment design shall take into account the location of the cross drainage (CD) works. bridges and 
other structures. In case of major bridges (above 60 m). the design alignment shall give precedence to 
the bridge location. 

,., 

• 	 The deSignated facility shall not become obsolescent before the design year. 
• 	 The design shall be done aiming at minimizing the life cycle cost 
• 	 The environmental. aesthetic and landscaping aspects of the project road shall be taken into 

consideration in the design of project roads. 

2.4 Project Benefits 

The main objective of Barhola to Garango of SH-32 is to act as an important transport link 
connecting SH - 1 and SH - 33. All the road users, including the Project Affected People's 
(PAPs), will benefit from the proposed project through increased comfort and reduced travel time. 
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The society will benefit economically from the saving in vehicle operating costs due to enhanced 
speed and better geometry. A worked example for calculating the road benefits in terms of 
economic value is shown in the Table 2 3. 

Table 2-3: Economic Benefits in SH-32 

• 


• 


Parameters 	 Units 

Assuming Average vehicle time saving per hour 

Average vehicle speed (Upgraded Road) 

Average Vehicle speed (Existing Road) 

Travel timel,m (Upgraded Road) 

Travel time/km (EJdstlng Road) 

nme s3vrng 

Value of s.vlngs per veh·km (Rs) 

Total Saving for entire road (Rs) 


50 Rs 
60 Km 
20 Km 

0.02 Hr 
0.04 Hr ·r 
0.02 Hr 
1.17 Rs 
21.0 Rs 

.,Source: Recomlois50nce Survey 

The followings are other benefits accrued by SH-32: 

• 	 19 villages (Error! Reference source not found) with population of 8,823 are benefited by the project ., 
corridor. 

• 	 Increase in the local employment opportunities especially for unskilled labour ,s a significant and 
immediate economic benefit of the projeci 

• 	 Attracts new investment through the provision of infrastructure, which could benefit the local people 
and areas as a whole 

• 	 Better connectivity, increase in traffic will result in an increased economic activity in the vicinity of the 
proposed works ., 

• 	 Reduces transportation costs by 25% and will be more efficient and economically viable, the cost of 
public transport can also be reduced significantly, which benefits the local people 

• 	 Local communities will have greater access to public infrastructure and increased mobility through 
enhanced transport facilities 

• 	 A new culverts will be added to the existing 49 culverts to facilitate better drainage facility during the 
flooding! monsoon period 

• 	 Slope protection measures are proposed for all water bodies along the project corridor to prevent soil 
erosion, 

• 	 The environment along the road will be enhanced by the inclusion of 2500 tree planting on both sides 
of the improved road. Provision of footpaths, bus bays and drainage facility will also help to improve 
the aesthetics along the road. 

• 	 As a part of the safely measures, all the junctions along the project corridor as detailed in the 
• 	 are proposed to improve. This will reduce the accident rate and will provide a safe journey for the 

public. , 
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Table 2-4: Major Junctions In SH·32 

51. No. 

1 
2 
~ 
4 

5 

6 

7 

8 

9 

10 


location 
Atkhalla 
Bankachari 
Mokram Bagan 
Socialist Pathar 
Rupkollya 
Gniladhari 
Ghll.dharl 
Chakardhara 
NoWJ~·t :';"'0 

Goraoga 

Chalnage(Km) 

0/218 to O/3~0 
1/830 to 2/160 
3/990 to 4/110 
5/900 to 6/510 
7'/320 to 7/950'. 
7/950 to 8/930 
8/340 !<I'S/640 

9/870 to 10/160 
10/920 to 10/950 
11/790 to 12/030 

2.5 	 Project Implementation Schedule 

Various stages of the project implementation viz ... pre construction. construction and post 
construction stages are well defined with time frame. The Implementation schedules are detailed 
in Annexure 4. For an easy glance of environmental aspects (with time frame) associated with 
the project implementation are illustrated in the following Error! Reference source not found .. 

Table 2-5: Environmental Aspects to be monitored in Project Implementation 

.,. 	 51. No Environmental aspects ResponsibiUty Time /ram.IOays) 
Pre- Const~~n ... 	 1. Cutting of Trees 

2. 	 Utility Shifting 
3. 	 Hot mix Plant erection (Induding NoC 

from SpeS) 
4. Quarry and Crusher camp 

Construction activities 

5. 	 Clearing and gr'~bblng 
(f) Road Protection work

"..' 6. 	 RetaiiriXig'wall 
7. 	 Vetiver Plantation 

(II) Culvert COr1$tfU<tlon work$ . 
8. Pipe culvert 

9. Slab culvert 
10. Box cu Ivert 

(IIi) Road AppurtenanceS ilnd Markings 
11. 	 Road Sign age 
12. 	 Road marking 
13. 	 Rumble 

PIU and forest Department 
PI U/ esc and contraCtor 
P!U/ CSC and contractor 

PJU! esc and cOntractor 

PI U! esc and contractor 

PIUt ~ and contr?ctor 

PIU! CSC and contractor 

PIU/ esc and contractor 
PIU, Gc and contractor 
PIU! CSC and contractor 

PIU! CSC and contractor 
PIU! esc and contractor 

PIU/ esc and contractor 

30 
60 
90 

120 

90 

60 
30 

60 
45 
90 

30 
45 
10 
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3 "lISIs Of IIlIl'11atIWs 

3.1 With and Without Project Alternatives 

Development of transport infrastructural facilities in the project area will result in increased 
revenue generation from the agricultural industry, which will lead to enhanced economic growth. 
The project area has significant number of road accidents. With the widening of the road, 
adoption of traffic calming and road safety measures, the accident rate may reduce. 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 3-1. By looking at the table it can be 
concluded that "With" project scenario with positive/beneficial impacts will vastly improve the 
environment and enhance social and economic development of the region compared to the 
"Without" project scenano, which will further deteriorate the present environmental setup and 
quality of life. Hence the 'With" project scenario with minor reversible impacts is an acceptable 
option than the 'Without" project scenario. The implementation of the project therefore will be 
definitely advantageous to achieve the all - round development of the economy and progress of 
the region. 

Impacts on vegetation 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 build condition, compared to a continued use of dusty unsurfaced /tracks (without project 
scenarios). 

The minor impacts due to air, noise, vegetative cover and soil erosion will be remunerated by 
adopting appropriate mitigative measures such as roadside plantation, arboriculture & 
landscaping and compensatory afforestation. 

, 

Table 3·1: 'WitIl' and 'Without' Project Scenario , 
Component llWith" Project Scenario" WlthoutH Project Scenario 

• 
cafflapway 

Traffic 

RoadS,fety 

Environmental 
Quality 

Better 
Transportation 
facilities 

Economic 
Development 

Develop...... 

The width of the cafrl3gew3Y of aJl the sections wilt be Single-lane exIstIng-: highway with poor 
lncfeased to two-lane <;arnageway. geomafks. 
The widening of existing highway and tonstruttlon of Congestion in urban and rural areas due to 
bridges and CD's will greatly ease the traffic congestion mixing of local, pedestrian and through ,
Within the urban and rural sections. traffic. 
Footways have been ,pf,Pp'osed to build on bO,th,,$ide$: f ,Jhere are high c~8nces of accidents In all of 
of all the urban secdon.s..: __ ~r:affiC calmIng measures \ ~'~" ,s,:a'()n of 'dlt~ 'project Ro~d due to 
have been proposed In maJor villages and towns. Road ., a6se'~' ':01 road "safety measures like 
signs and road markings to be provided at appropriate 
locations. Zebra crossings have been marked at: busy 
crossing points. 
The widening of existing single lane to Two lanes will 
improve environmental quality within the villages and 
towns due to lowered pollution levels and relieving of 
congestion, ttowever, short term increase in dust and 
noise levels during construction actMtles is Inevitable. 
Lesser time and fuel consumption for easy and fast 
movement through the major towns and villages. 
Better Access to markets etc ••• 
There will be Increased access to markets. local people 
wdl be employed during construction of the proje<:t 
road. Better transport facilities wjll lead to access to 
new employment centers. 
Higher potentIal fur development in this region due to 

fqotways. traffic signage's~ zebra crossing 
etc... 

Poor due to congestion and high emission 
levels because of slow movement of traffit. 
A further deterioration is expected due to 
Increase in traffic volumes and further 
congestion within the towns. 
Increased vehicle operating costs due to 'J 

redUced .peed•. 

The economy wil! remain static. 

Development activities will be greatly , 
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Component "With" Project Scenario" 	 Without" Project S(:enario 

potential, 	 improvement in access and consequent increase In ~ hampered by the inadequacy of 
connectivity. ' ", connectivitv::..-__________ 

3.2 Consideration of Alternatives 

There are seven locations on the project road, which are critical from geometric and land use 
point of view. Most of the realignments are due to geometric corrections. All the proposed 
realignments are minor in scale with less Impact. The details of these locations and the causes 
for realignment are detailed in Table 3·2. 

Table 3·2: Realignment areas in SH·32 
SI. No location Start Chainage End Chainage Position 	 Remarks 

1. Nowjan 

2. Ghillidary 

3. Atkhaliya 

4. LunphuYi) 

5. Bankamari 

6. 8ankachari 

" 
7. Bankathari 

1/070 

3/300 

6/000 

9/300 

10/160 

10/400 

10/800 

1/200 

3/500 

6/200 

9/800 

10/300 

10/600 

10/980 

~Ight ·side CUM 

Left~ side Curve 

Right"side Curve 

Left· side Curve 

Left~ side CUrve 

Right·side Curve 

Left -side CUrve 

• 	 The realignment is done as a Geometric 
Improvement to avoid sharp aJrve 

• 	 The realignment is done as a Geometric 
improvement to avoid sharp curve 

• 	 The realignment 1s done as a Geometric 
improvement to avoid an '5' curve 

• 	 The realignment is done as a Geometric 
improvement 

• 	 The realignment is done an.! Geometric 
lmpmvement to avold a sharp cU'rye. 

• 	 The realignment is done as a Geometric 
improvement to avoid a sharp curve 

• 	 The reallgt1~nt 15 done as a'~Geometric 
improv.?rrJirtf ...______ 

.. 


Source: Primary Analysis 

3.2.1 Nowjan (km 11070 to 11200) 

The proposed realignment is at Nowjan village. To induce the geometric improvement there is a 
need for realignment of the existing alignment. The proposed improvement has a direct impact 
on the existing structures, it is estimated that nearly 6 residential structures are getting affected. 
The realignment also has impact over land acquisition. The mitigation measures are ensured 
through public consultation and by providing compensation for land as well as structure (or) as 
per the approved entitlement framework for ASRP. 

3.2.2 Ghillidary (km 3/300 to 3/500) 

The purpose of the realignment is to avoid a sharp curve. The realignment has been proposed 
for a length of 200m in the cultivation area. The realignment has direct impact over an agriculture 
land and a hut. The mitigation is planned as per the R&R (or) as per the approved entitlement 
framework for ASRP . 
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Figure 3-2: Realignment@ Ghillidary 

3.2.3 Atkbaliya (6/000 to 61200) 

The proposed realignment is to avoid a sharp curve and to carry out geometric improvement. 
The realignment is proposed for 200m, The proposed improvement will have a direct impact over 
the adjacent residential plots, agriculture land and a hut Looking at the project benefits, the 
impact over residential plots and agriculture land is unavoidable, The mitigation measures are 
through the public consultation and compensation as per R&R (or) entitlement framework as per 
ASRP, 

., 

3.2.4 Lunphuya (9/300 to 91800) 

To induce the geometric improvement; there is a need to realign the existing stretch at 
Lunphuya. The realignment is proposed for 500m, starting at Chainage 9/300 to 9/800, The 
improvement proposal will have a direct impact over agriculture land, 5 huts, one bus shelter, 2 
semi·pucca buildings and considerable number of trees, However, the proposed activity is in very 
minor scale and hence the anticipated impact is also less, The mitigation measures are through 
the public consultation and compensation as per R&R (or) entitlement framework as per ASRP. 

, . 
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Figure 3-3: Realignment@Alkhaliya Figure 3-4: Realignment@Lunphuya 
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3.2.5 Bankachari (10/160 to 101300) 

The proposed improvement at Bankachari village is a minor realignment for about 240m. The 
minor realignment is proposed for better geometric improvement. The realignment will have 
direct impact over agriculture land and 2 huts. However, the proposed activity is in very minor 
scale and hence the anticipated impact is also less. The mitigation is through the compensation 
as per the entitlement framework of ASRP. 

3.2.6 Bankachari (10/400 to 101600) 

The purpose of the realignment at Bankachari (200m) is to avoid the existing curve at km 101500. 
The alignment is planned to shift towards RHS to avoid the curve. However, the shifting 
alignment has a direct impact over the cultivation land and a hut. This is to be mitigated through 
the compensation as per the entitlement framework of ASRP. 

, .. 
'. 

Figure 3-5: Realignment.@Bankachari(101160to Figure 3-6: Reallgnment@ Bankachari (101400 to 
1013'110) 101600) .. 

3.2.7 Bankachari (101800 to 101980) 

The proposed realignment is at a Bankachari. 

The purpose of the realignment is to have 

better geometriC. The improvement doesn't 

have much environmental and social impact; 

however, acquisition of agriculture land is 

inevitable. The mitigation measures will be 
.... 
carried out through the compensation 
including the livelihood loss as per the 
entitlement framework for ASRP. Figur. 3-7: Roalig"Not@ Be"kachart (101800 to 101980) 

3.3 Summary of Impact of each Alternative 
----~M~a~g~ni~tu-d~.-.~f-----------------51. 

Loc;,tion Start Km End Km Environmental I Soctallmp~cts 	 Mitigation Measures No 	 Impact 

• 	 loss of 6 residential Direct Impact and Compensation as per 
structures Permanent Entitlement 

• 	 Loss of agriculture land due framework'~ ASRP and
1 Nowjan 1/070 

to ~cqu~sjtion for 	 avenue plantation for 
realignment loss of trees 

._ Tree Toss 
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SI. 
No 

location Start Km End Km Environmental! SOclallmpacu 
Magnitude of 

Impact 
Mitigation Measures 

• Loss of agriculture land due Direct Impact and Compensation as per 

2 Ghillidary 3/300 3/500 
to acquisition 
realignment 

lor permanent Entitlement 
framework, ASRP 

• Loss of sttucture (1 hut) 
• loss of residential structure Direct Impact and Compensation as per 

and residential Plots permanent Entitlement 

3 Atkhaliya 6/000 6/200 
• loss of agriculture land due 

to acquisition for 

framework, ASRP and 
avenue pJantation for 

realignment loss of trees 

• Tree loss 
• loss of 7 residential Direct Impact and Compensation as per 

structures permanent Entitlement 

• loss of agriculture land due framework, ASRP, 

4 lunphuya 9/300 9/800 
to acquisition 
realignment 

for construction of new 
bus stand and avenue 

• loss of a public utility (bus plantation for loss of 

stop) tree~ 

• Tree loss 

• loss of residential structure Direct Impect and Compensation as per 
(1 hut) permanent Entitlement framework; ''< 

S Bankacharj' 10flSO 10/300 • loss of agriculture land due ASRP 

to acq'uisition for " 
realignment 

• loss of residential structure Direct Impact and Compensation as per '" 
(1 hut) permanent Entitlement framework, 

6 Sankacnan 10/400 10/600 • loss of agriculture land due ASRP 
to acquisition lor 
realignment : '-': 

7 Bankachari 10/800 10/980 
• toss of agriculture land due 

to acquisition for 
Direct Impact and 
permanent 

Compensation as per 
Entitlement framework, ' , 

realignment A5RP 
, '''; 

" 
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4 .111_ .d IsSI....Ot II 
Enllrln.IDIII.I••llUlns 

4.1 Environmental Rules and Regulations 

In order to understand the extent of the environmental and social assessment for the proposed 
Improvement works, applicable laws, legislation and policies were reviewed and presented in the 
following sections, A summary of applicable rules and regulation is furnished in Table 4-1, 

Table 4-1: Summary of Environmental legislation Applicable for Proposed Project 
National Act Year Objective Responsible Institution 

Environment (Protection) Act. 1986 
To protect and Improve the overall 
environment 

MoEF, CPCB 

Notification on Environment Impact 
Assessment of Development projects 2006 To provide environmental clearance to 

(and amendments) {referred to as the new development activities following MoEF,CPCB 
Notlfication on Environmental 2009 environmental impact assessment 
Clearance} 

To protect wild animals and b1rds 
Wildlife Protection Act 1972 through the creation of National Parks MoEF 

and Sanctuaries 
Forest (Conservation) Act 1980 To protect and manage forests MoEF 

Water{Preventlon and Control of ' 
Pollution} Act (and subseqlUl!!'t ' 
amendments) 

1974 

To pr~lde for the preventIon and 
(:ontroi:"ofwater pollutIon and the 
m'aintalnlng or restoring of 
wholesomeness of water. 

ePCB 

Air (Prevention and Control of 
Pollution) Act (and subsequent 
amendments) 

1981 

To provide for the prevention, control 
and abatement of air pollution, and for 
the establishment of Boards to carry 
out these purposes, 

CPCB and PWD 

The land Acquisition Act 
1894 ' 
1984 

set out procedures for acquisition of 
land by g,~vefTl'ment 

'Revenue and disaster 
management dePartment. 
Assam 

Central Motor Vehicle Act 

Central Motor Vehicle Rules 

1988 

1989 

To control vehicular air and noise 
pollution. To regulate development of 
the transport sector, check and control 
vehi<:u!ar air and noise pollution, 

Transpo:i Department, Assam 

National Resettlement and 
RehabilitatIon Policy 

2007 
Addressing Impacts on affected 
persQns due to all development 
projectS 

MoRD and respective state 
institutions undertaking,the 
development projects ' 

Assam Forest RegUlation iAmendment) 
Act 

1995 
Guides to preserve biodiversity of 
north east 

Department of Environment 
and Forest, Assam 

focus on mitigating environmental 
Assam Gowmment'"s Guidelines for 
Compensatory Affore$tatlon 

2000 Impact a"ocIated with any 
Infrastructure development projects in 

Department of Environment 
and forest, Assam 

the state 

Assam Forest Policy 2004 
Maintenance of environmental stability 
through preservation and restoration 

Department of Environment 
and Forest, Assam 

The main obj~dlve is to fadlltate Department ofWetfare of 
Draft National PoUcyon Tribal's 2004 overall de,v,kJprnent and welfare of t~~ PlaIn Tribes and Backward 

t Mbal people i Classes, Assam 
Archaeological Dept. GO!, Indian 

Ancient Monuments and 
Archaeological sites and Remains Act 

1958 
Conservation of Cultural and historical 
remains found in India. 

Heritage Society and Indian 
National Trust for Art and 
Culture Heritage {INTACH) 

Source: Gal, MoCF & GoA 
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4.1.1 legal Framework 

• 	 Ministry of Environment and Forests (MoE F): The primary responsibility for administration and 

implementation of the Gal policy with respect to environmental management. conservation, 

ecologically sustainable development and pollution control rests with the MoEF Established in 1985; 

the MoEF is the agency primarily responsible lor review and approval 01 EIAs pursuant to Gal 

legislation The MoEF has set up regional offices responsible lor collecting and furnishing inlormation 

relating to EIA projects, pollution control measures, enforcement of legislations and environmental 

protection in special conservation areas such as wetlands, mangroves and biological reserves. 


• 	 Pollution Control Board. Assam: The Objective 01 PCB. Assam is to control, prevent and abate 

pollution in the State to protect the environment from any degradation by effective monitoring and 

implementation of state pollution control legislations and are also involved in Implementation, 

supervision and monitoring activities pertaining to Central Pollution Control Acts and Rules vests with 

the Central Pollution Control Board (CPCB), Government 01 India. 


4.1.2 Key Environmental laws and Regulations 
Table 4·2: Applicable Laws and Regulations 

51. Clearances At.. Approving Agencv Applicability to Time Responsibility 
N. 	 the Project Required Ex~ution Supervision 

PROJECT PREPARATION STAGE 

1 	 No Objection Water {Prevention pollution Control Applicable 3 months ASRP CE, we Proiects, 
Certificate (NOq 	 and Control of Soafd, Assam Project in charge 


Pollution} Act 1974, PMUjCSC 

Air (Prevention and 

Contra! of Pollutlon) 

Act 1981 


.~ ': Environment Environment 	 Minlstrvof Not Applicable 6 months ASR' CE, we proJects, 
Oearanee 	 Protection Act 1986 "Environment and Project In charie 


trotIfiatlon dated.14 Forest, Goo. of India PMU/SC 

September 2006 


3 Wild Ufe Clearance Wild Ufe Act 1972 	 Chief wildlife warden, Not Applicable 3 months ASRP eE, we Projects, 
State /Natlonal Project In charge 
wildlife advisory board PMU!SC 
/:'Y1oEF • 

4 	 Dillersioo of forest Forest Const:!"IIatton Regional Office North Not Applicable :2 months ASRP CE. WS projects:, 

land for Non-forest Art (19801 Fore" Eastern Zone, MoEF, Project in charge


",. Conservation Rules 8BSR /MoEF, Shi!ioog PMU!SC 

('OC,larnl •
Guldel!~ I$$ued to 
date 


5 Permission for Assam FOIest local Divi5iona! Forest Appl1cab:e 1 month ASRP CE, we Projects, 

removal of tree Regulation Officer fmea& Project in charge 

growth within the (Amendmentl Act workout PMU/SC 

PROW Felling 1995,Assam area 

conversion and Government's 

removal from stump GUidelines for 

site Compensatnry 


Afforestation ;WOO 

and Assam forest 

Policy 2004 


PROJECTtMPUMENTAT10NSTAGE 

6 	 Permission for Envrronme.'1t Centra! Ground Water Applicable 2 months Contractor Cf, we projects, 

Withdrawal of Protection Act 1986 Boord Project '" charge 

Ground Water PMU/SC 


7 	 Per~onfoj State Water Poli'-Y of Water ResOl.lrce AppUcale {If the 3 months Contractor CE, we ProjeW, 


WlindiowOl vf Assam. 200:2 Department.- As$am contractor 1$ PrOject in d'iarge 


Surface Water ftom PMuISe
extra"'""
Rivers. Nata, Water 	 surface waterl 
Mlvestlng 

structure! 

ReservoirS/Ponds! 

Irrigation canals 
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,I. 
No 

• 
Clearances 

NOCfrom 
Archaeological 

The Ancient 
Monument and 

Approving Agency 

Assam State 
Archeologv 

Applkability to 
the Project 

Not Appncable 

TIme Respontibllity
Required -',",::.::,.::.;:.•=n'-""":;;,"u::;"=,,,:':';::,'::.::n

2 months Contractor CE, WB Projects, 
ProJect 'n d1arg~ 

Survey of India Archaeological sites Department I PMU/SC 
and R~mains Act. Archaeological Survey 

• ,. 
Permlssjon for sand 
Mining from river 
bed 
Permission for 

1958 
Assam.mlnOf mInerai 
COI"IC~o\u; Rule, 
1994· 
Assam minor m!t'<eral 

of India {AS!) 
~,'?tfJct Collector/ __ 
.f.a1t.l:slldar /Irrtgatlon 

'.ctdePartrnent 
Departrn~nt of Power, 

Applicable 

Appbcable 

1 month 

1 month 

Contractor 

,,; .". 

Contractor 

CE. we ProJects, 
Project in charge 
PMU/SC 

eE, we ProJects, 
Openit:g of New concessions Rule, Mines and Minerals, Project in charge 
Quarry 1994 Assam PMU/SC 

11 Hot mlx plant, Air {Pn!Ventlon and Department of Power, APplicable 3 mOnths Co~ctor Cf. we Projects, 
Crushers, Cement Control" of PollUtion) Mines and Mineral~, Project In charge 
Batching Plant Act. 19JJ1, - PMU/S<: 

12 Storage of Hazardous Waste Pollution Control Applicable 3 months Contractor CE, we PrOJects, 
Hazardous (Management and Board, Assam Project In charge 
Chemicals Handling) Rutes 1989 PMU/SC 

and Manufacturing 
Storage and Import 
ofHaxardous 
Chemlcal~ Rules 
1989 

13 01sposalof Hazardoos waste Pollut1on Comrol Applicable 2 months Contractor CE, WS Projects, 
Hazardous 'Waste (Management and ~rd,Assam PrQject in charge 

H'''''1dlfng) Roles 1989 PMU/SC 
14 Disposal of Water (Prevention Pollution Control Applkable 2 months Contractor CE, we Proje-ct$, 

Construction Waste and Control of Board, Assam Project in charee 
and liquid effluent Poliution}Act 1974 PMU!SC 
from Labour campS 

15 Pollution Under Central Motor Department of Applkable Contractor CE. we Projects, 
Contto~ Certificate Vehicles Act 1988 TranspDrt. GoV!. of Pro}ect In charge 

AsSam PMU/SC 
f:mploying Labour Executing Agency of District Labour Applicable 1 Week Contrat:tor eE, we Proje<:ts, 

Building and other Commissioner Project in charge 
tonstrudion <H::t, PMU/5C 
1996 

17 Registration of Labourweliare Acts. OIstria Labour ' Applicable 1 MOnth ContractQt CEo W8 Projects, 
Workers Commissioner PrOJect In charge 

PMU/SC 

Source; Acts, Rules and Regulation from Central and Sr-ate Government 

The Environment (Protection) Act, 1986 

The Environment (Protection) Act, popularly known as EP Act, is an umbrella legislation that 
supplements existing environmental regulations, Empowered by the EP Act, the Ministry of 
Environment & Forests (MoEF), Government of India has issued the following notifications 
regulating siting of industry and operations, procuring clearance to establish industries and 
development of projects with appropriate EIA studies, coastal zone regulations and other aspects 
of environment are; 

• 	 Empowers the Government of India (section 5) to make rules to regUlate environmental pollution by 
stipulating standards and maximum allowable limits to prevent air, water, noise, soil and other 
environmental pollutants 

• 	 Prohibits operations that emit pollutants in excess of standards (section l) 

• 	 Regulates handling of hazardous substances and identifies persons responsible for discharges and 
pollution prevention (section 9) 

• 	 Section 17 deals with offences committed by Government Departments 
• 	 Formulated Environmental (Protection) Rules, 1986, Hazardous Wastes (Management and Handling) 

Rules, 1989 and Manufacture, Storage & Import of Hazardous Chemical Rules, 1989 in accordance 
with the sections 6, 8 and 25 of EP Act 

• 	 The act has been supplemented with EIA notification 2006 

.. 
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Environmental Impact Assessment Notification, 2006 

EIA notification of the MoEF dated the 14th September 2006 provides for the following: 

• 	 All projects and activities are broadly categorized into two categories· Category A and Category B, 
based on the spatial extent of potential impacts and potential impacts on human heatth and natural and 
manmade resources. 

• 	 All projects Or activnles included as Category 'A' In the Schedule, including expansion and 
modernization of existing projects or activtties and change in product mix, shall requre prior 
environmental clearance from the Central Government in the Ministry of Environment and Forests 
(MoEF) on the recommendations of an Expert Appraisal Committee (EAC) to be constituted by the 
Central Government for the purposes of this notification; 

• 	 All projects or activrties included as Category '8' in the Schedule, inCluding expansion and 
modernization of eXisting projects or actiVITies as specified in sub paragraph (ii) of paragraph 2, or 
change in product mix as specified in sub paragraph (iii) of paragraph 2, but excluding those which 
fuWili the General Conditions (GC) stipulated in the Schedule, will require prior environmental clearance 
from the State/Union territory Environment Impact Assessment Authority (SEIAA). The SEIAA shall 
base Its decision on the recommendations of a State or Union territory level Expert Appraisal 
Committee (SEAC) as to be constituted for in this notification. 

Environmental Impact Assessment Notification - 2006, amendment 2009 

EIA notification 2006 amendment 2009 explicates 'All state Highways and State expansion 
projects in hilly terrain (above 1,000m AMSL) and or ecologically sensitive areas' will be 
categorized as 'B' type project and demands for Environmental Clearance from SEIAA, 

Environmental Impact Assessment Notification - 2006, amendment 2011 

Amendment 2011 to EIA notification 2006 explains "All new state highway projects should obtain 
environmental clearance from SEIAA". The new amendment allows carrying out widening, 
strengthening and improvement works on the existing state highways, 

Water (Prevention and Control of Pollution) Act 1974, amended in 1988 

•
Water Act is the first environmental regulation that brought at the stale and centre levels, 
pollution control boards to control I regulate environmental pollution in India. Amended twice in ". 
1978 and 88, the Act vests regulatory authority on the State Pollution Control Boards and 
empowers them to establish and enforce effluent standards for industries and local authorities 
discharging effluents. 

Vests regulatory authority on the State Pollution Control Boards and empowers them to enforce •
effluent discharge standards to prevent water pollution (both for industries and local authorities) 

• 	 Section 24 of the act prohibits use of stream or well or on land disposal for polluting substances that 
violate disposal standards laid down by the board 

• 	 Section 25 of the act requires an application to be made to the state board to establish any treatment 
and disposal system that is likely to discharge sewage or trade effluent in to a stream or well or sewer 
on land 

• 	 Sections 41 and 44 provide for penakies for not complying with the various provisions or directives of 
the board 

• 	 Section 48 deals with offences committed by Government Departments 
• 	 Section 55 asserts that all local authorities shall render help & assistance and furnish information to the 

board as required for discharge of functions, and shall make available to the board, for inspection and 
examination, such records, maps. plans and other documents as may be necessary 

• 	 The act empowers the board to levy and collect cess on water consumed by the industry or local 
authority and to utilise and augment resources for the Pollution Control Boards. In line with this 
provision. The Water (Prevention & Control of Pollution) Rules, 1975 were formulated. 
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Air (Prevention and Control of Pollution) Act 1981 

Similar to Water Act, the Air Act vests regulatory authority on the State Pollution Control Boards 
and empowers them to enforce air quality standards to prevent air pollution in the country. 
Section 21 of the act requires an application to be made to the state board to establish or 
operate any industrial operation. 

Manufacture, Storage and Import of Hazardous Chemical Rules, 1989 

These rules aim at controlling the generation, storage and import of hazardous chemicals. 
According to these rules, the user of hazardous chemicals has to perform the following and 
dispose hazardous waste as mentioned in the rules: 

• 	 Identify the potential hazards of the chemicals and take adequate steps to prevent and control such 
hazards 

• 	 Develop Or provide information about tha chemical in the form of safety data sheets 
• 	 Label the speCified information on the container of the hazardous chemical 

Forest (Conservation) Act, 1980, (as Amended In 1988) 

As per Section 26 of Indian Forest Act, 1927 a number of activities are prohibited in forest areas 
and prior approval is required from the Central government to use forest land for non-forest 
purposes. 

The Forest (Conservation) Act, 1980 prohibits large-scale diversion of forestland for non-forest 
use. As amended in 1988, no State Government or authority shall make such diversions except 
wrth the prior approval of the Central Government. Salient features of the act are summarised 
below, 

• 	 The Indian Forest Act, 1927: Sec/ion 5 states that after declaring a particular land as reserved forest 
no fresh clearings for any purpose shall be made, except in accordance with such rules as made by 
the state government 

• 	 Section 26 states the acts prohibited in such forests, in addition to sectIon 5 
• 	 Sections 30, 32 furnish power to the State government to regulate certain acts (clearing for cultivation, 

building Or any other purpose) in such forests as specified in the section 
• 	 Section 35 furnishes power to the State government to prohibrt certain acts (clearing of vegetation etc) 

in lands not being the property of the government 
• 	 The Forest (Conservation) Act, 1980: Section 2 of the Acl restricts the state government on Ihe de," 

reservation of forests or use of forestland for non-forest purposes 
, ., • 	 The Forest (Conservation) Rules, 1981; Rule 4 slates that the procedure for state governments to 

make a proposal seeking prior approval to de-reserve a forest for non-forest purposes (section 2 of 
Forest Act, 1980), provided all proposals InvoMng clearing of naturally grown trees in forest land or 
portion thereof, for the purpose of using it for afforestation, shall be sent In the form of a working plan I 
management plan 

Wildlife Protection Act, 1972 

This act is promulgated to provide for the protection of wild animals, birds and plants and for 
malters connected therewith. The provisions under this act are as below: 

• 	 Section 9 of the Act mentions that no person shall hunt any wild animal specified in Schedule-I 
• 	 The act prohibits picking, uprooting, damaging, destroying, acquiring any specified plant from any 

forestland 

• 	 It bans the use of Injurious substances, chemicals, explosives that may cause injury or endanger 
wildlife in a sanctuary 

• 	 No alteration of the boundaries of a National Park shall be made except on a resolution passed by the 
Legislature of State 
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• 	 Destruction or damage of wildlife property in a National Park is prohibited 

Biological Diversity Act, 2002 

The Biological Diversity Act 2002 is a law meant to achieve three main objectives: 

• 	 The conservation of biodiversity; 
• 	 The sustainable use of biological resources; 
• 	 Equity in sharing benefits from such use of resources 

Its key provisions aimed at achieving the above are: 

• 	 Measures to conserve and sustainably use biological resources, including habitat and species 
protection, environmental impact assessments (EIAs) of projects, integration of biodiversity into the 
plans, programmes, and policies of vanous departments/sectors; 

• 	 Prohibition on transfer of Indian genetiC material outside the country, without specific approval of the 
Indian Government; 

• 	 Measures for sharing of benefits from the use of biodiversity, including transfer of teChnology, 
monetary returns, joint Research & Development, joint IPR ownership, etc.; 

• 	 Protection of indigenous or traditional knowledge, through appropriate laws or other measureS sUCh as 
registration of such knowledge; 

o 	 Regulation of the use of genetically modified organisms; 
o 	 Setting up of National, State. and Local Biodiversity Funds. to be used to support conservation and 

benefit-sharing; 
o 	 Setting up of Biodiversity Management Committees (BMC) at local village level, State BiodiVersity 

Boards (SBB) at state level, and a National Biodiversity Authority (NBA). 

4.1.3 Environmental Requirements of the State 

Assam Forest Regulation (Amendment) Act, 1995 

This act is a regulation to amend the law relating to forest, forest produce and the duty livable on 
timber in Assam (similar to Forest (Conservation) Act, 1980). 

Assam Forest Policy, 2004 

Government of Assam has decided to adopt an environment and people's friendly State Forest 
Policy of Assam to focus on preservation, enhancements, maintenance. and evolution of 
management strategies for improved productivity. sustainable utilisation and overall quantitative 
improvement of stand composition and structure for enrichment of the environment. The key 
objectives of the policy are: 

o 	 Maintenance of environmental stability through preservation and where necessary, restoration of 
ecological balance that has been adversely disturbed by serious depletion of forests in the State. 

• 	 Conserving natural heritage of tha state by preserving the natural foresls and wetlands with vast 
variety of ftora and fauna which represent the unique biodiversity and genetic resources of the Stale. 

o 	 Checking the denudation of forests and soil erosion in catchments areas of rivers and reservoirs for 
soil and water conservation: reducing tha fury of floods and droughts: recharging of water bodies. 
aquifers and arresting siltation of the reservoirs. 

• 	 Promoting non-consumptive use of Protected Areas for the purpose of providing livelihood support to 
tha fringe dwellers by encouraging sustainable eco-tourism and aco development. 

• 	 Enhancing the quality of forests/tree cover in tha denuded and degraded land of the Stale through the 
involvement of people and symbiosis of traditional knowledge and modern technology. 

o 	 Increasing the foresVtres cover in forest deficient areas of State like Chars, chapories permanently 
established along the course of tha river Brahmaputra, through community afforestation and surrable 
agro--forestry and farm forestry models. 

,. 
,. 

'" 

• 

• 
• 
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• 	 Increasing forest productivity through shift of accent from major to minor forest prcduces; from top 
canopy to lower canopies and from flagship species 10 smaller denizens of the forest 

• 	 Encouraging efficient utilisation of forest produce and maximising value addnion to the timber and non
timber forest produce in the State. The use of non-durable secondary species as constructional timber 
is to be encouraged after inducing durability through wood preservation techniques. 

• 	 Encouraging conservation of genetic resources and development of traditional ethnic knowledge 
repos~ory of Assam. 

4.1.4 Other Policies /legislations Applicable to Road Construction Projects 

National Policy on Resettlement and Rehabilitation-Project Affected Families- 2003. Gol, 
2004 

The National Policy is in the form of broad guidelines and executive instructions for guidance of 
all concerned and is applicable to Projects displacing 500 families or more in plain areas and 250 
families in hilly areas, Desert Development Programme (DDP) blocks, areas mentioned in 
Schedule V and Schedule VI of the Constitution of India. 

The Policy sets stress on the need to handle R&R of Project Affected Families with utmost care 
and forethought particularly in cases of tribal's, small and marginal farmers, those below poverty 
line and women. The policy recognizes the following as vulnerable: BPL, Small and Marginal 
farmers, SC, ST and Women. As a result, the Policy provides for additional assistance 
particularly to BPL (in Section 6.3), Marginal farmers (in Section 6.12), SC (in Section 6.20) and 
ST (in Section 6.21). 

The Constitution (73rd Amendment) Act, Part IX of the Constitution of India, 1992 

This Act enables the Participation of panchayal level institutions In decision making by 
broadening the village level functions and supporting implementation of development schemes. 

• 	 Article 243 B Constitution of three-tier Panchayat System 
• 	 Article 243 C: Direct Election by the People of the Panchayat 
• 	 Article 243 D: Reservation of seats for SC. ST and women 
• 	 Article 243 G: Powers. authority and responsibilities of Panchayats. The state may. by law. endow the 

Panchayats with such powers and authority as may be necessary to function as institutions of self
government This Article further enables, subject to state law, devolution of powers and responsibilITies 
with respect to: 

o 	 The preparation of plans for economic development and social justice; and 
o 	 The implementation of schemes for economic development and social justice including those 

in relation to matters listed in the Eleventh Schedule-including the matters related to roads, 
culverts, and bridges. 

Draft National Policy on Tribal's 

This National Policy recognises that a majority of Scheduled Tribes continue to live below 
the poverty line, have poor literacy rates, suffer from malnutrition and diseases and are 
vulnerable to displacement and the policy aims at addressing each of these problems in a 
concrete way. It also lists out measures to be taken to preserve and promote tribals cultural 
heritage. 

The main objective is to facilitate the overall development and welfare of the tribal people through 
empowering them educationally, socially, economically and politically while recognizing their 
special identity - culturally, habilationally, traditionally and in terms of their age old rights and ... 	 privileges . 
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Assam State Roads Resettlement & Rehabilitation Po'licy (ASRRRP), 2004 

The Government of Assam felt the need for a comprehensive R&R policy for the state as a whole 
for all categories of roads in order to ensure that when a road infrastructure development work 
takes place, no single person is adversely affected in this process of development. ,. 
The particular R&R principles to be followed in minimizing and mitigating the impacts caused by 
rural roads as laid down in the policy are as follows: 

• 	 Section 2.2.1: In the case of Rural Roads 
o 	 To prepare a detail plan to ensure community participation through PRls, CBOs and local 


administration in planning, implementation and management of the rural roads: 

o 	 To provide for a clear programme to sensitize and train executing department towards , 

community partiCipation in planning & Implementation of the rural roads up gradation 
programme; 

o 	 To entrust Gram Panchayat (GP) to deal With the non-titleholder to facilitate the GPs to 

sensijize and motivate the non-titleholders to voluntarily relinquish the land: 


o 	 To enable the GPs to playa greater role in dealing with non-titleholders, who are willing to .' 
relinquish the land required for a clear RoW of the rural roadS/ODRs: 

o 	 To develop a mechanism for community contribution to the non-titleholders voluntarily 
relinquishing the land and falling in the category of destitute and BPL through the GPs as '" 
decided by the community. 

In addition to the above, some of the key policy guidelines as applicable to the Framework are: 

• 	 Section 5 of the policy defines vulnerable groups as - BPL, women headed households. ST, SC. 
disabled, Widows, divorced, single unwed mother and aged persons and those whose land becomes 
uneconomical. 

• 	 Section 6.1.4 & 6.4.5: The CPRs will be replaced as far as feasible and assistance will be provided at '. 
replacement value to the project affected communnies. 

• 	 Section 8 of the policy specifically lays down steps to be followed in cases of voluntary donation of 
landlassets. 

Ancient Monuments and Archaeological sites and Remains Act, 1958 	 • 
An Act formulated for the preservation of ancient and historical monuments and archaeclogical ., 

sites and remains of national importance, for the regulation of archaeological excavations and for 

the protection of sculptures, carvings and other like objects. 


4.1.5 World Bank Environmental Requirements 

A review of all applicable operational policies I directives of The World Bank and environmental 

laws I regulations in India, was carried out in this task, This included review of the following , ." 

operational policies of The World Bank. 


• 	 OP 4 01 - Environmental Assessment 
• 	 OP 404 - Natural Habitats • 
• 	 OP 4.11 - Cultural Properties 
• 	 OP 4.36 - Forestry 

OP 4,01 - Environmental Assessment 	 '. 
Operational Policy 4.01 (OP 4,01) is one of the ten safeguard policies of the World Bank, which 
provides the Environmental Assessment (EA) guidance for the lending operations. The OP 4.01 
requires the borrower to screen projects upstream in the project cycle for potential impacts. 
Thereafter, an appropriate EA approach to assess, minimize I enhance and mitigate potentially 
adverse impacts is selected depending on nature and scale of project. The EA needs to be 
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integrated in the project development process such that timely measures can be applied to 
address identified impacts. The policy requires consultation with affected groups and NGOs to 
recognise community concerns and the need to address the same as part of EA. 

OP 4.04 - Natural Habitats 

OP 4,04 sets out the World Bank's policy on supporting and emphasizing the precautionary 
approach to natural resource management and ensuring opportunities for environmentally 
sustainable development As per Ihis policy, the Bank does not support projects that involve 
significant conversion or degradation of critical natural habitats. As per this policy, the Bank does 
not support projects that involve significant conversion or degradation of critical natural habitats. 
Projects involving non critical habitats are supported if no alternatives are available and if 
acceptable mitigation measures are in place. 

OP 4.11 - Cultural Properties 

Guided by Operational Policy Note 11.03, this OP sets out the Bank's policy to assist in 
preservation and avoiding elimination of cultural properties with archaeological (prehistoric), 
paelentological. historical, religious and other unique natural values, Projects that could 
significantly damage non-replicable cultural properties are declined for funding and the Bank will 
in turn assist protection and enhancement of cultural properties encountered in the projecl ralher 
than leave that protection to chance, 

OP 4.36 - Forestry 
'" 

This policy of the bank aims to harness the potential of forests to reduce poverty in a sustainable 
manner, integrate forests effectively for sustainable economic development and protect vital local 
and global environmental services and values of forests. According to this policy, the bank does, . 
not finance projects involving significant conversion or degradation of critical forest areas or 
critical natural habitats, The potential impacts on forests resources are addressed as per OP/BP 
4.01 and projects are financed only after incorporating appropriate mitigation measures. 

4.1.6 MoRTH & 	IRe Specifications 

Specifications for Road and Bridge Works, Fourth Revision, MoRTH, Published by IRC, 
2001 

All road works in 	India are to be in accordance with the MoRTH specifications for Road and 
, . Bridge works and guidelines of Indian Roads Congress (lRC). The MoRTH specifications have 

special provisions towards protection of environment under Clause 501, Annexure A and the 
contractor is to satisfy the provisions, Apart from the Annexure A to clause 501, there are .. 	 provisions for control of erosion, drainage, dust suppression, borrow area and haul road 
management under relevant sections. Provisions of clause 501 Annexure A. cover the 
environmental aspects as: 

General • 	 The contractor shall take all necessary measures and precautions to carry out the work in 
conformity with the statutory and regulatory environmental requirements 

" • The contractor shall take all measures and precautions to avoid nuisance or disturbance from 
the work. It shall be precautionary measures than abatement measures taken after generation 
of nuisance 

• In the event of any spoil, debris, waste or any deleterious material from site beingdepos\ted on 
adjacent land, the same shall be removed and affected area shall be restored to Its Qriginal 
state 

Water ., The contliKtor shall prevent any irifef'ference with $Opplv/abstratt~n of water,r,ej;ources' 
• Water used for dust suppressIon shall be reus~ after settlement of material In collected water 
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Air 

Noise 

Control of wastes 

Ern"'1lency 
Response 

• 	 Uqu~waste products to be disposed off sUp', ~t It does not cause pollution 
• 	 No debris is to be deposlted or disposed lnto/~'dficent to water courses 
• 	 The contractor to devise and arrange methods to control dust, gaseous or other airborne 

emissions in such a way that adverse Impacts on air quality is minimized 
• 	 DUst shaH be minimized from stored material and stockpiles by spraying water 
• 	 Covering of materiall!kely to rise dust doring transport is to be covered with tarpaolin " 
• 	 Spraying of water on haul roads if found necessary 
• 	 The contractor shaH use all necessary measures to reduce noise from construction equipment 

and m<ilntaln aU silencing equipment in good condition 
• 	 No uncontrolled disposal of wastes shall be permitted. The contractor shall make specific 

provisions for disposal of all forms of fuel and engine 011.. all types of bitumen, cement, surplus 
aggregate, gravels, bituminous mixtures etc, conforming to local regulations and acceptance of 
the engineer 

• 	 The contractor shall plan and provide for remedlal measures in case of occurrence of 
emergencies as spillages of oil, bitumen or chemicals 

In addition to the above conditions, avoidance measures and control of activities having potential 
for generation of environmental impacts are devised. These include: " 

Section 111 • Precautions for safeguarding the environment 	 " 
Cause 201.2 
Clause 301.3.2 
Cause 302.4 
Clause 304.3.6 
Clause 305.2.2.2 
Clause ~S.:!.3 
SectIon 306 

Clause 407.4.2 
section 517 
Clause 701.2.1 
section 810 
CIalise 1010 
Cause 2501 

Preservation of Property/Amenltles during clearing and grubbing• 
• 	 Stripptng and storing of topsoil for reuse during excavation for roadway and drains 

Restriction on timings for blasting operations• 	 .. 
• 	 Public safety near towns and villages where excavation is carried out 

locations of borrowing and relevant r,esulatJons• 
• 	 Stripping and storing of topsoil at borrow locations • 
• 	 Soil erosion and sedimentation control 

• 	 PrOVisions for tu rfing on median and islands 
Recyding of bItuminous pavement and excavated material • •• Use of geotextlles for control of soil erosion 

• Use of Metal beam crash barriers for safety, relevant regulations and spetifications •
• 	 Quality of water for curing and construction 

• 	 Precaution dllring river training works '. 
Guidelines for Environmental Impact Assessment, IRe: 104-1988 

The guidelines endorse application of Environmental Protection Act, 1986 for highway projects. It 
recommends that the methods of measuring air pollution should be in conformance with IS: 
5182-1977 and in case of noise pollution: IS: 3028-1980, Measurement of noise emitted by 
moving road vehicles; IS: 4758-1968, Method of measurement of noise emitted by machines: IS: 
10399-1982, Method of measurement of noise emitted by stationary road vehicles are to be 
followed. As regards Highway aesthetics, use of provisions made in IRe: SP: 21-1979. Manual 
on Landscaping of roads are to be followed. 

Other Applicable Laws 

Environmental issues during road construction stage generally involve equity, safety and public 
health issues. The road construction agencies require complying with laws of the land, which 
include inter alia, the following: 

• 	 Wor~men's Compensation Act 1923: The Act provides for compensation in case of injury by aCCident 
arising out of and during the course of employment; 

• 	 Contract Labour (Regulation and Abolition) Act, 1970: The Act provides for certain welfare 
measures to be provided by the contractor to contract labour. 

• 	 Minimum Wages Ac~ 1948: The employer is supposed to pay not less than the Minimum Wages fixed 
by appropriate Government as per provisions of the Act; 

• 	 Payment of Wages Act, 1936.' It lays down as to by what date the wages are to be paid. when it will' 
be paid and what deductions can be made from the wages of the workers; 

, 
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• 	 Equal Remunel7iltJon Act, 1979: The Act provides for payment of equal wages for work of equal 
nature to Male and Female workers and not for making discrimination against Female employees; 

• 	 Child Labour (Prohibition and Regulation) A; 1986: The Act prohibits employment of children below 
14 years of age in certain occupations and processes and provides for regulation of employment of 
children in all other occupations and processes. Employment of child labour is prohibited in Building 
and Construction Industry; 

• 	 Inter-State Migl7ilnt Workmen's (Regulation of Employment and Conditions of Service) Ac4 
1979: The inter-state migrant workers, in an establishment to which this Act becomes applicable, are 
required to be provided certain facilities such as housing, medical aid, travelling expenses from home 
to the establishment and back, etc,; 

• 	 The Building and Other Construction Workers (Regulation of Employment and Cond,~ions of 
Service) Act, 1996 and the Cess Act of 1996: All the establishments who carry on any building or 
other construction work and employs 10 or more workers are covered under this Act; the employer of 
the establishment is required to provide safety measures at the building or construction work and other 
welfare measures, such as canteens, first-aid faClltties, ambulance, housing accommodation for 
Workers near the workplace, etc; 

• 	 The Factories Act, 1948: The Act lays down the procedure for approval of plans before setting up a 
factory, health and safety proVisions, weffare provisions, working hours and rendering information
regarding accidents or dangerous occurrences to designated authorities; 

• 	 Hazardous Wastes (Management and Handling) Rules, 1989: Occupiers generating hazardous 
wastes given in the list shall take all practical steps to ensure that such wastes are properly handled, 
I.e. collection, reception, treatment, storage, and disposed of without any adverse effects to human 
health and enviroMlent (Rule 4 Such occupier shell apply for authorization in prescribed format to the 
State Pollution Control Board). 

• 	 Chemical Accidents (Emergency Planning, Preparedness and Response) Rules, 1996: The Rules 
provide for mandatory preparation of On-Site Emergency Plans by the industry and Off-Site Plans by 
the district collector and the constitution of four tier criSiS groups at the centre, district, and local levels 
for the management of chemical disaster. 

4.2 Environmental Clearance Procedure 

As per the new amendment dated 6th April, 2011 to EIA notification 2006, environmental 
clearance has been made mandatory only for new state highways. Hence, the widening I 
strengthening and improvement works on existing state highways are not covered under the 
ambil of the notification and are not categorized either as Category A or Category S. 

However, the project shall require obtaining consent from competent authorities such as the 
PCB, Assam for 'Consent to EstabliSh' by submitting a Common Application (as per Schedule-I), 
under Water (Prevention and Control of Pollution) Act, 1974, Air (Prevention and Control of 
Pollution) Act, 1961) and authorisation under Hazardous Wastes (Management and Handling) 
Rules, 1969, as amended. 

., 
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5.1 Study Area 

The proposed improvement corridor (SH - 32) fells in the district of Jorhats end Goleghat. The 
project corridor Barhole to Garango of SH-32, starts at Barhole chariali (km 371300) and ends at 
Goranga bazar (km 491896) connecting with another State Highway SH-1 end SH-33. Project 
road SH- 32 provides connectivity to District HQ Jorhet with Sub Divisional HQ TitabaL The 
geographical location of the project corridor lies between latitude26°27'14 to 26'2S'46N and " 

longitude94'8'15 to 94Q1'55E. The project district is bounded on the south by the Naga-Patkai 
range, in the west by Golaghat district and in the south east by Wokha and Mokokchung districts 
of Negeland. Sibsagar district lies to its northeast. 

5.2 Land Environment 

5.2.1 Topography 

Physiographically, the project district shows a monotonous plain topography towards north and 
southeast, while the south-western part of the area represents an undulating topography. The • 
general elevation of the elevated area is around 100 meters above Mean Sea Level(MSL) and 
low lying areas show altitude about 80 m above MSL Maximum height of about 128 m above 
MSL is observed in the southern parts of the district, where it merges with the hills of the •Nagaland as well as Karbi-Anglong district of Assam. The project road elevation ranges from 94 
to 107m above MSL The elevation graph for the project corridor is depicted in Figure 5-1. 

The slope of the district is towards north east from south. The proposed alignment traverses 
through fertile plain terrain along its entire length. The physiog raphy of the project area is 
depicted in Figure 5-2. 

5.2.2 Soil 

The geological fonmation of the Jorhat district is of alluvial origin (Figure 5-2). Tipam and Surma 
group of rocks concentrated in the south and south eastern part. About 78 % of the soil cover in 
the northern part, both north and south of the river Brahmaputra occupies under soil order 
'Entisols' (younger alluvial). Comparatively, northern higher slopes of about 15% cover are under 
'Ultisols' (Lateritic). Extreme higher northern fringe of about 5% area is under 'Alfisols" (red 
Loamy), One small patch in the north-central part of about 2 % area in between antisols and 
Ultisols is under 'Histosols' (peaty and saline peaty). 

In Golaghat district, two important soil groups are seen, namely: 

• Deep reddish coloured soil developed over older geological fonnation and 
• Light grey to dark grey coloured soil covering the major parts of the district. 

• 

• 


, , 
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Low nitrogen, low phosphate, medium to high potash, acidic characters of the soil are 
representative of the soil cover found in the hills. In the plain areas, the other type of the soli 
covers is found to be feebly alkaline.The different soil types in the project region have been 
depicted in Figure 5-3. 

GOLAGHAT DistRICt 
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Figure 5-2:Topography Map of th:::."",P~r;;;,oj",,,.:,ct:.:A-=re=a___-,-Fi,,!g,,u;:,re:...:.5--=3.:..:.:,So::;i;:,1M="p"--=of.;"th="..;,P-=r"oj",".:,c!"N=,,.:."___ 

5.2.3 Seismicity 

Based on the distribution of epicentres, fault plane solutions and geotectonic features, 
northeastern region is divided into five seismotectonlc zones. These are (I) Eastern Himalayan 
collision zone (ii)lndo-Myanmar subduction zone (iii) SyntaxiS zone of Himalayan arc and 
Burmese arc (Mishmi Hills) (iv) Plate boundary zone of the Shillong Plateau and Assam 
Valley and (v)Bengal Basin and Plate Boundary Zone of Tripura Mizoram fold bett. 

., 

The proposed project corridor attracts under zone-5 (Plate boundary zone of the Shillong Plateau 
and Assam Valley). Seismicity in this zone is considered as the plate-boundary zone activity. 
Seismic activity is quite high In this zone. It was the seat of great Shillong earthquake of 1897. 
Besides, three large earthquakes of M> 7 occurred in this zone. In the Shillong plateau, the focal 
depth is mostly within 60 km. The prominent structural discontinuities in the plateau are Dudhnai, 
Kulsi, Samin, Dauki and Dhubfl faults and Dapsi and Barapani thrusts. According to GSHAP 
(Global Seismic Hazard Assessment Program) - Hazardous map, the project region lies with 
moderate to high seismic hazard . 

."'> _._----.. --_ ...... 
\,00II_ __ll'''''''-----

Figure 5-4: Seismic zone map of India Figure 5-5: GSHAP - Hazard ,Map for Assam 
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5.2.4 Geology 

The project region in the Jorhat district has five geomorphological divisions, namely, 

• 	 The flood plain of the Brahmaputra River in the north. 
• 	 The central upland area covering younger alluvial formations. 
• 	 The central upland area covenng older alluvial formations, 
• 	 The southern undulating hill area running along the Naga-Patkai range covenng the piedmont plain, 


and 

• 	 Structural hills 

The general trend of the hills is NE-SW and at places to N-S. The recent alluvial soils of recent 
rivers are light grey to dark grey in colour and are confined to the flood plain area adjacent to the 
Brahmaputra River and its tributaries. The older alluvial soil is sandy loam to silly and Clay-loam, 
It is light yellowish brown to light brown in colour. The soils of the district are characterized by 
organic matter and available phosphorus and low potash. The soils in the southern parts are 
reSidual in origin, derived from the semi-consolidated rocks underlying these areas ! 

The project region in Golaghat district is underlain by Quaternary fomnation followed by Archaean 
group of rocks. Quaternary formation comprises younger and older alluvial deposits consisting of 
different grades of sand, pebbles, cobbles, gravel and clay in the area. The hard crystalline of 
Archaean age covers extreme southern boundary of the district merging with Karbi-Anglong 
district The rock Iypes are granite, granite gneiss and quartzite, Sub-surface geology as 
evidenced from available data infers that the potential aqUifer pertaining to Quaternary formaMn 
exist down to the explored depth of 300 m. The cumulative thickness of aquifer zones has the .; 

tendency to increase towards the north and in the southeastern parts, the thickness reverses 
considerably. The geclogy profile of the project districts is depicted in Figure 5·10. • 

5.2.5 Flood Plains 	
> 

Except Majuli sub division (largest Riverine Island in the world), Jorhal district is not affected by 

flood (as per UNDP records). During the monsoon, the riverine island is prone for flooding due to 

the increase water level in River Brahmaputra and its tributaries. The other sub - divisions of the 

jorhat district are not affected by the flood due to their presence on the slope of the hills 

bordering Nagaland, 


tm'I_z..-~ 

_' ......~"-,."00~"'-..
I :1OGJ 

Figure $-7: Assam Flood Zone Map 
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• 
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River Dhansiri, has been recorded to be flowing above the danger level in both the recording 
stations Numaligarh and Golaghat in Golaghat district. However, the project corridor is nearly 
15km away from the flood prone area and the slope of the corridor is adequate to withstand the 

• 
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flood during monsoon. The flood level information I recorded in the project area will be 
considered during the detail design. 

5.3 Land Use 

The geographical area of the two districts in the project region can be divided into three major 
classes: 

• Arable land - that includes net sown area, 
• Non-arable land - that includes forest, and 
• Other cultivable land. 

The alignment traverse through agriculture fields, government and private land, The proposed 
alignment also has direct impact over the road side shops on the government land and few 
settlements and structure. Land use pattern of the Golaghat district reveals that about 40% of the 
total district area is covered by forest, 18% by uncultivable land, 2% by fallow land and 40% by 
total cropped area, Principal crop grown in the district is paddy followed by pulses, mustard, 
sugarcane, potato, vegetables and jute. Tea plantation also is seen in the highlands covered by 
older alluvium. The land use on either side of the road is mostly agricultural followed by 
residential. The land use of the project corridor is shown in Figure 5-8 and Figure 5-9, The 
landuse pattern of the project district is shown in Figure 5-11 . 
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5.4 Water Environment 

5.4.1 Hydrogeology 

The area is underlain by unconsolidated alluvial sediments of the Quaternary age, which can be 
differentiated into 

• Older and 
• Younger alluvium 

Older alluvium: The Older alluvium occupies the upland areas with sediments of oxidized and 
relatively compact nature, while the Younger alluvium occurs along the low-lying tracts of the 
area along the river courses (Plate II), 

Younger Alluvium: The southern part of the area, adjacent to the Naga hill range is covered by 
surficial blanket of clay, belonging to Younger alluvium and probably has been derived from the 
adjacent hills which are composed of the rocks of Tertiary age. 

Ground water in the Jorhat district occurs under water table to semi-confined conditions in the 
near surface conditions and in the deeper horizon, under semi-confined to confined conditions. 
Depth to water level in the water table zone varies from 0.41 to 3.07 m bgl in the pre-monsoon 
period and 0.5610 3.41 m bgl during post·monsoon period, In the vicinity of Brahmaputra River, 
five to six aquifer systems with limited thickness exist within the depth range of 400 m, In the 
southern parts, the aquifer system fades oul due to mixing of finer particles of sand and clay 
leading to decrease in thickness of aquifer system. The geomatry of the aquifer system varies 
widely. 

In the northeastern and northwestern parts, the thickness of the aq uifer increases and clear sand 
beds exists. Throughout the district, varied thickness of clay beds overlying and underlying the 
aquifer system exist The thickness of the clay beds increases southwards i.e. towards Titabar 
where it attains a maximum thickness of 103 m. The predominance of clay formation in the 
depth of 30 to 50 m poses problem in storage of ground water in the district, however, local 
variation in the existence of very limited thickness of sand beds mixed with clay performing as 
conduits of ground water is also observed. 

Hydrogeologically, Golaghat district is proved to be very potential, Ground water occurs under 
water table to confined conditions, Depth to water level in major parts of the district varies from 2 
to 5 m. In the extreme southern and south-western parts close to hills, the water level is found to 
be deeper and generally rests within 5 to 7 m. The movement of ground water is from south to 
north, The water level trend shows that there is gradual rising of water level in the district. Central 
Ground Water Board has so far constructed fourteen exploratory tube wells in the district 
Hydrogeological information collected from these wells indicates that three to nine prolific aquifer 
system exist in the district Deep tube wells constructed down to maximum depth of 250 m give 
variable discharge from 26 to 216 m3lhr for drawdown within 13 m. Transmisivtty and 
penmeability value varies from 415 to 500 m'/d and 7 to 82 m'/day respectively, 

5.4.2 Rivers 

The project road section in Jorhat district does not cross any major river or its tributaries all along 
the stretch of the road, However, the project district is influenced by the mighty River 
Brahmaputra and its important tributaries like south Dhansiri, Bhogdoi and Kakodonga drain the 
district The tributaries originate in Naga-Patkai range and flow northward to join the 
Brahmaputra River almost at right angles which give rise to sub-parallel type of drainage, These 
tributaries retain only meager base flow during the dry winter months, The rivers and streams are 
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highly meandering in nature and sudden changes in courses of these rivers possibly due to 
heavy siltation and epiorogenic movements cause the flood havocs. 

The project road section in Golaghat district 
crosses three rivers namely... Kokadonga 
(11/800), Mokram (71600) and Goranga 
(3/900). These rivers are perennial at the 
time of site investigation. However, the 
information pertains to the rivers like lean 
flow, flood level, catchment area for the river 
are not available with any of the government 
departments. The River Brahmaputra flows 
in east-west direction in the extreme 
northern parts of the Golaghat district and its L_ 
 ~""'nrll'¢Tij>(l"'" __,co.""" t.. !l'3l'!_1~ 

tributaries flow in northerly direction and -_"""'U"'.l'lIO"' .......... J""" 
._........., 'll< 
____ r-."'._ __ ....."......
controls the entire drainage system of the ,,;.'-; ....... """" .. _.. 

; ......,.-district and plays an important role in the 
Figure 5-12:, Hydrogeology: Map of the Projectground water occurrence and control of the 

corridor
dIstrict. Important Rivers of the district are 
Dhansiri and Dayang. These rivers have meandering courses with abandoned channels in the 
form of bils and ox-bow lakes along their courses. The hydrology of the project region is 
depicted in Figure 5-12. 

5.4.3 Ponds I Lakes 

There are around 7 ponds identified along the project stretch, all are found to be monsoon 
dependent. However, at the time of observation all the ponds seem to be perennial in nature. 
The available water source is utilized for irrigation and aquaculture purpose. 

5.4.4 Ground Water Aquifer 

Jorhat district is blessed with enormous thickness of aquifer in the central and northern parts 
comprising medium to coarse sand within the explored depth of 450 m, which is mostly capped in 
the upper parts by 30 to 50 m of clay beds and varied thickness of clay intercalation in between. 
These water bearing formations are of moderate to high yielding nature, depending on the nature 
and size of the sands. In the southern parts of the district, the promising nature of the sediments 
slowly turns to be poor to very poor, due to mixing of finer sediments and minor thickness of 
water bearing beds with alternate existence of clay beds. In view of the development strategy of 
ground water in the district, it needs to be worked out accordingly, considering feasibility of deep 
tube wells, installation of proper rig and design aspects of deep tube wells. 

Golaghat district possesses good promising potentiality for ground water development. The north 
eastern parts are more potential than that of the other parts of the district. In the southern and 
north-western parts, ground water potentiality decreases due to presence of semi-consolidated 
and consolidated formations of Pre-Cambrian and Tertiary age. Exploratory wells constructed 
down to the depth of 300 m show the presence of two to six prolific aquifer systems in the area. 
No major and medium irrigation schemes are implemented so far in the district, however minor 
irrigation through shallow tube wells have so far created a potential of 16, 273 ha. 
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5.4.5 Recbarge Zones 

Assam State Agricultural Department has constructed a total of 5,083 shallow tube wells in an 
area of 124.59 ha and developed 14% of ground water as on March 2005. The construction of 
shallow tube well down to 50 m depth and dug well are problematic in some parts of the district 
due to the presence of thick blanket of clay beds. People generally prefer to construct ponds and 
stores rain water, which dries up during winter period. Though, deep tube wells are feasible in 
the districts, construction of deep tube wells are not common within the mass, which may be due 
to ignorance and as well as requirement of high cost involvement. Ground water development 
has not been geared up in the districts, except in the Tea Gardens and in some industries. 

5.4.6 Surface Water Quality 

Water sample from the ponds at km 21700, 6/500 and 10/100 was collected as per MINARS' and 
analyzed as per APHA methods. The assessment of waler quality in the study area was done by 
comparing wfih the standards prescribed in the IS: 2296-1982. 

Table 5-1: Surface WatsrQuality 
Pond@km Pond@kro Pond@km

51. No. Parameters 	 Standard (IS 2996, 1982)
2/700 6/500 10/100 

1, Temperatures {"Cl 31 29 30,5 
2, Total SoUd (mg!l) 251.5 271.5 269 1500 
3, pH 6;9 7.•05 7,225 6.5 to 8.5 

4. 	 Colour 11m 137 28.7 21.45 300 

5. 	 Turbidity (NTU) 86 101 93.75 
ConductiVity (11 Mho! 195 217 206.25 NS

6. 
em) 
Phenolphthalein 	 Nil Nil Nil

7. 
Alkalinity (mgfl) 

8 	 Alkalinity (mg!l) 77.49 72.49 7524 200 
9. 	 00 (mgflj 3.95 4,01 3.16 4 

10. 	 BOD (mgfl) 513 5.28 5.21 2 
11. 	 COD (mg/ll 17.5 15.5 13.2 

12. Sulfate (mg!lJ 23.5 20.2 17.5 400 

13, ,r;.o:tness (mg/L) 70 82 61 300 
14. 	 Calcium (mg/l) 19 27 19 80 

15. 	 Magnesium (mg/L) 9.5 10.5 8.0 24.28 
16. 	 Phosphate (mg!l) 0.06 0.06 006 
17. 	 Arsenic (mgfl) Nil Nn Nil 0.2 
18. fron (mg/l) Nil Nil Nil 50 

19, Chloride(mg!l) 51.1 59.6 44.2 600 
20. 	 Oil & Grease {mg/L) 27.3 21.S 19.6 0.1 

Source: Primary AnolySiS 

From the observation (Table 5-1), the D.O (Dissolved Oxygen) concentration is less in 
comparison with the standard. likewise, the BOD concentration is high in comparison with the 
standard. This clearly indicates the water is polluted with organic materials. This may be due to 
the high nutrient value (or) algal bloom. Oil & Grease was also found to be high in comparison 
with the standard, this may due to the surface runoff from oil contaminated areas. Remaining 
parameters like Solids, Calcium, Hardness, Magnesium, Phosphate, arsenic, Iron and Chloride 
were found below the permissible limits of surface water prescribed by Indian Standard. 

• 
'W 

• 
• 

, 

., 

• 

.. 


1 Monitoring of Indian National Aquatic Resources Series 
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5.4.7 Ground Water Quality 

Chemical analysis of ground water in the district carried out by Regional Chemical Laboratory of 
Central Ground Water Board, depicts that ground water of the district is potable except high iron 
content in scattered patches, which is a common factor in the ground water chemistry of the state 
of Assam. 

Understanding the water quality of the project area is an integral part of EnVironmental Impact 
Assessment to identify critical issues With a view to suggest appropriate mitigation measures for 
implementation. Water samples were collected from the project area to represent the baseline 
condition. Even though impact on ground water is not envisaged in the proposed road 
improvement works, five groundwater samples were collected from Dudhnoi. Mornoi, Goalpara, 
Pancharatna and Kharmuja (Figure 5-13) were analysed for its chemical parameters, The 
following Table 5-2 furnishes the various physico-chemical property of the groundwater. 

Table 5·2: Groul1(lWater Quality 

, Legend 

• _o-.ty~_ 

, -t--( 1I.....y 

, __ co"""'~ 
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O 

' ......, 

51. 	 t<akadonga. I<.akadonga
ParameterNo 	 (WQ1) (WQ2) 

, . 

Moktam Goranga IS:I05oo Norms for 
(WQ3) (wQ4J Drinkin§ Waters 

1 Colour Colour less 
2 Odour Odour Less 

3 Turbidity (NTU) None 5 
,,' 	 4 pH(Unlt) 7,7 7,3 75 7.4 6,5-8.5 

5 Temperature (·0 28 31 35 33 
6 Total Dissolved Solids (mg/!) 593 571 685 628 1000 
7 Ether Soluble (Oil & GreeceJ NIL 
8 Total Hardness as CaC03 198 170 116 193 300 

(mg/II 
9 Chloride (mEll) 114 208 195 202 1000 
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SI. ~kadonga Kakadonp Mokram GorartJa 15;10500 Norms for 
Parameter 

No (WQ1) (WQ2) (WQ3) (WQ4) Drinking Waters 

10 Sulphate (mgtl) 48 61 64 63 400 
11 Phosphate (mgtl) 1 2 2 2 
12 BOD (3 Days at 27' C) (mgtl) Nil 
13 '.ad (mgtl) Nil 0.05 
14 Arsenic (mg/!) Nil 0.05 
15 Iron (mg/ij 0.9 0.69 0.7 0.8 1.0 
16 Total Coliform' (CfU!100 mil Nil 

5oufte: Primory analysIs " 
The waler quality with respect to almost all the essential parameters was observed to be good 
and acceptable qualily except for the concentration of iron which was found to be high. But still it 
is below the prescribed standard. There was no significant difference in total hardness in the 
different locations and also in the chloride concentration. Similarly, no significant differences 
were observed in the levels of inorganic pollutants with the location. .. 
5.5 Air Environment 

5.5.1 Climate & Meteorology ·t, 

The meteorology data were obtained from the Regional Meteorology Centre (RMC), which is 
located at Airport, Borjhar. The " 

~~r~fn~~r~~~~a~\~~~~~~li~~:' ~:: i~. ~~~.:.: .~ ~m :.: •• 

rainfall, temperature. The study area {; >0 I 
is low lying and surrounded by hills "f: I 

15
and is subjected to a wet weather. 
The area experiences a lot of rainfall IJ! 10 ., 
every year. The pre-monsoon 5 

O .. II,,',hdmummonths, March-April, have winds 
from North East During monsoons. Jim Feb Mar Apr M.JV Jun Jul AUR Seo Oct NOV 

___ Mf'~" r......, .....n..-~(·q 

the predominant wind corridors are Figure 5·14: Temperature variatlon Graph 
North East, North, and also South. 

The post monsoon period, from October-November is a period mixed with calm conditions and 

winds mainly from North. 


The winter months, November to February, experience frequent calm conditions. The maximum 

number of calm periods observed is in the month of December and January. The annual average 

temperature observed of maximum mean daily is 29SC and that of minimum mean daily 

temperature is 19.7'C. August is the hottest and January is the coldest month of the year. The 

annual average mean relative humidity is 82% in the morning and 70% in the evening. The 

climatic condition (Table 5-3) in the area is thus humid and tropical. The average rainfall during 

May to September is about 81% of the total contribution. The highest rainfall occurs in the month 

of July followed by June. 


Table 5-3: Climatology Table 
Mean Temperature (*C) Mean Number of days with

Mean Total Mean Number 
Month DailV 

Daily Maximum Rainfall (mml of Rainy Days Hail Thunder Fog Squall
Minimum 

• • 

., 

., 

Jan 9.8 23.6 11.4 1.2 0 0.7 ' 11.1 0 
Feb 11.5 26.4 12.B 1.3 0.1 2.1 1.4 0.1 
Mar lS.S 30.2 57.7 4.6 0.3 5.8 0.2 0.9 
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Month 
Mean Temperature (0e) 
OailV 

Dally Maximum
Minimum 

Mean Total 
Rainfall (mm) 

Mean Number 
of Ralnv DsVS Hail 

Mean Number of days with 

Thunder Fog Squall 

Apr 20.0 31.5 142.3 9.0 0.7 13,8 0 2.7 
May 22.5 31.0 248.0 14.3 0.1 16.5 0.1 2.5 
Jun 24.7 31.4 350.1 16.1 0 14,4 0 0.6 
Jul 25.5 31.8 353.6 16.8 0 12.7 0 0.1 
Aug 25.5 32.1 269.9 139 0 161 0 0.1 
Sep 24.6 31.7 166.2 10.3 0 13.3 0.3 0.2 
Oct 21.S 30.1 79,2 5.3 0 4,5 3,0 0 
Nov 16.4 27.4 19.4 1.5 0 1.0 9.4 0.1 

Sovfee: Regional Meteorology DivisIOn· Gvwanati 

5.5.2 Ambient Air Quality 

Air pollution can cause significant effects on the environment. and subsequently on humans, 
animals, vegetation and materials. It primarily affects the respiratory (e.g, by fine dust). 
circulatory (e,g, by carbon monoxide) and olfactory (e.g. by odors) systems in humans. In most of 
the cases, air pollution aggravates pre-existing diseases or degrades health status, making 
people more susceptible to other infections or the development of chronic respiratory and 
cardiovascular diseases. Environmental impacts from air pollution can include acidic deposition 
and reduction in visibility. Following the reconnaissance survey of the study area and taking into 
account the predominant environmental factors such as winds, topography and details of existing 
residential, commercial activities in the region, Ambient air quality was monitored at four stations 
(Figure 5-15) viz... Ghillidary Madhya English Vldyalaya, Rupkoliya Primary School, Worsha 
Goranga Madhyamik Balika Vidyalaya and Goranga Chariali Bazar, Selection of Air quality 
monitoring station was done as per MoEFI CPCB guidelines' for conducting EIA study. Hig~ 
volume samplers were used to coliecUmeasure the air pollutant concentration data at 24 hours 
averaging periods for all stations. The recorded observations are given in the Table 5-4. 

rable 5-4: Ambient Air Quality Monitoring Analysis 
Monitoring Chalnage Area

Location Reference 	 Pollutant Concentration (p.g/mJ) 
location (km) 	 C.tegO!)' 

Code 24 hourly mean values 
RSPM TSPM SO, NO, He co 

S+550 Ghlllida'Y Madhya Engl1sh Commercial 191.51 384.92 18.30 25.90 Nil 1144
AQI 

Vidvalava 
AQ2 7+860 Rupkollya Primary School Commercial 168.36 295.93 12.02 13.83 Nil 1526 

11.970 Womha G~"'nga Madhyamik Residential 153.27 .211.27 13.22', 15.83 Nil 1526
AQ3 

BaHI5a Vldva1aya 
AQ4 12+300 Goranga Chariali Bazar Commercial 148.14 259.92 13.59 13.22 Nil 1335 

NAAO,N<!rins' (8/24 hourly Mean'!..)_______ 150 500 1211 120 
Source: Primory onalysis 

The pollutant concentration data was analyzed to evaluate the air quality in the study region. The 
pollutant concentration levels of NO" SO" and RPM were measured at all the stations (Figure ." 
5-15). The pollutant concentrations were compared with the National Ambient Air Ouality 
Standards (NAAOS) as notified by CPCB, It was observed that pollutant concentration levels of 
NO" SO" HC and CO at all the stations were very low in concentrations and complies with the 
NAAOS. However, RSPM exceed the limits for all the stations, A01 reccrds the maximum 

2 As per CPCB, AAQ monitoring gUldema, the sampling siles depends on 

Size of the area to be covered 
The variability of pOllutant ooncenlralion over lhe area to be covered 

, , 	 The data requirements, which are related to the monitonng 
PoIlu!a".t to be monitored and 
Populailon figures WhICh can be used as indicators of criticality both fran View of likely air quality detenoratior as atso heaJth 
implieabons~ 
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(191.51j.Jglm3
) followed by AQ2 (168.36 j.Jg/m3

). The higher values are attributed to the re
suspended dust from the unpaved I damaged roads in the area used by vehicles and also the 
commercial activities. 

• 

., 

.. 

• 

5.6 Noise Environment 

Noise is considered to be one of the dimensions of pollution, which also leads to the gradual 
degradation of environment and also poses health and communication hazards. The impact of 
noise pollution on humans and animals including birds is already exemplified in various studies. 
For measuring ambient noise levels. Lutron SL·4030 sound level meter was used at the site 
(Noise monitoring loeations) as shown in Figure 5·16. Noise monitoring has been undertaken for 
24 hours at each location to eapture the day-time and night-time noise levels and the noise 
equivalent (Leq) was calculated using the formula given below (equation -1). The monitored 
noise level data are furnished in Table 5·5. 

L"" = 10 'Og[i: fl10L...tO]dB(A) - - - - - - _. (l) 
,~I 

Table 5-5: Noise Monitoring Observations 

, 


51. NQ. Location Category Average Noise level in dB 

Day nme Nf&ht nme 
NQ1 Ghlilidary Madhya English Vidyalaya Commercial/lnstltutional 43.3 35.9 
NQZ Rupkollya Primary School (cromer,laI! Institutional 41.8 35.9 
NQ3 Worsha Goranga Madhyamik Balika Vidyalaya ResidentJaV Institutional 39.1 32.5 , 
NQ4 Goranp Chariali Bazar Commercial 43.8 38.S 

Source: Primary onafysis 
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The Leq was found to be in the range of 39.1 - 43.8 dB (A) in daytime and 32.5 - 38.5 dB (A) in 
nighttimes. Though the observed values are near to the specified noise standard, but still it is 
within the limits set by the CPCB (Table 5-S). Maximum noise level recorded in Goranga Chariali 
Bazar and Ghillidary Madhya English Vidyalaya due to the presence of commercial activities. 
The noise levels are still higher near to the school because of considerable traffic in SH-32. 
Overall the Leq noise level range is 32.5 to 43.8 dB (A). 

,, 
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Table 5-6: CPCB Ambient Noi•• Standard. 

Area Code CategOrY of Area Umits in dalA) 

Daynme N16ht-nme 
tA) Industrial area 75 70 
(B) Commercial area (e) 65 55 
Ie) Residential area ( R) 55 45 
(D)' Silence zone 50 40 

SotJrce:CPCB 

5.7 Biological Environment 

5.7.1 Forest 

No reserve forests and protected foresls are idenlified within the direct influence area of the 
project corridor. However, in general the project districts falls under the sub-tropical zone and the 
prevalence of the monsoon climate. The forests in the project districts are classified into 
evergreen, sem~evergreen and deciduous forests (Figure 5-20). However, depending upon the 
intensity of precipitation, humidity and temperature, the forests are classified as wei or dry. 
Variation occurs in growth of different species of trees in different parts of the project district due 
to different soil and ground water regimes and other geographical factors. The general trend of 
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change in the forest type on the basis of predominant plant species from Western Assam to the 
East IS moist deciduous, sem I·evergreen, evergreen and rain forest respectively. 

5.7.2 Flora 

" Predominant tree species found in Jorhat and Golaghat districts are Amora (Spondias pinnata), 
Ajhar (Lagerstroomia spaciasa), Amari (Ameora wallichil), Bohela (Semicutpus anacardluml, 
Bhelu (Tetrameles nudifloral, Barun (Cretaeva nurvala), Bonjalphai (Castanopsis hystrixl, 
Bahramthuri (Talauma hodgsonil), Dimoru (Ficus hispida), Gainali (Premna bengalensis), Gamar; .' 
(Gmelina arboreal, Haldu (Adina cordifolia), Hatipoila (Pterospermum acerifolium), Jam 
(Syzygium cumim) , Jhow (Tamarix dioeca) , Kum (Careya arboreal, Kathal (Artocarpus 
integrifolia) and Kuthir (Bridelia retusa). Predominant herbs, climbers and grass species are 
Abulenga (Antidesma diandrum) , Athubhanga (Leea spps), Akalbih (Clerodendron indicum), " 
Bogilora (Randia dumatarum), Bhedelilata (Hedyotis scandens) , Dhoptita (Clerodendron 
viscosum) , Eragoch (Ricinus communis), Patidoi (Clinogyne dichotoma), Titaphul 
(Phlogocanthus thyrsilflours), Kamini kanchan (Murraya exotica), Makhitati (Flemingia braeteata), 'J> 

Kaupat (Phrynium imprecatum), Own (Leea crispa), Barkhi lata (Mellreurum enanllatum) , Bokul 
lata (Emballa ribas), Ghilalata (Entada phaseoloides) etc ... 

From the reconnaissance survey, the flora in the project area comprises of roadside trees, fruit ,.trees in certain villages besides the vegetables and crops grown in the agriculture lands. The 

flora includes Sal, Banyan, Ferns (Angiopteris ereeta), Bamboo, Jack Fruit, Cane Bamboo and .,

Teak. (Figure 5·17 & Figure 5·18). 


Roadside Plantation: A total of 300 trees are present on either side of the project road. These " 

include trees in non.forest land (within existing ROW). Roadside trees in the state have not been 
 •declared as Protected Forests. The project corridor is dominated by considerable population of 
trees mostly Plantain (Musa paradisiaea); Sal (a variety of Acacia), Teak (Teetona grandis) and 
bamboo trees (Graminaceous plant) are commonly found .However, for felling of roadside trees 
the District Forest Officer has to be informed. Accordingly the felling shall be organized by the 
DFO or he may grant permission to the road authority to undertake the felling. The proceeds 

Forest map collected from Survey of India (Sol) reveals that, project corridor is free from 
reserved! protected forest with no environmental sensitive area (Figure 5-19 and Figure 5-20). 
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Source: Survey ofindia 
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As a state, Assam is very rich in bio diversity with variety of faunal populace, As a part of 
., 	 northeast, Assam is also known as home of migratory birds. During the winter season, Bio rich 

wetlands and forest areas attracts more foreign and local birds and it is also known as bird 
watching season. Some of the species recorded around the Jorhat and Golaghat districts are 
listed below. 

Chlidonias hybridus (Whiskered Tern), A grandis (White-Vented Myna), Pod/caps cristaIus 
(Great Crested Grebe), Picoidesmacei (Fulvous-breasted Woodpecker) Pelecanusphilippensis 
(Spot-Billed Pelican), NycUcorax nycticorax (Black-Crowned Night Heron), Ixobrychus sinensis 
(Yellow Bitrern), Anaslomus oscitans (Asian Openbill), L javanicus (Lesser Adjutant), 

·....._, ....w_ 

-

Source." Survey of india 

5.7.3 Fauna 
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Plegadisfakinellus (Glossy Ibis), Anseranser(Greylag Goose), Anas crecc(Common Teal), Grus 
gms (Common Crane), Acridotheresginginianus (Bank Myna) Other Specious recorded are 
Cattle Egret Bubukus ibis, Great Egret Egretta alba, Intermediate Egret E. intennedia, little Egret 
E. garzetta, Common Sandpiper Actitis hypo/euccs, Black-winged Stilt Himanwpus himanlopus, 
Common Black-headed Gull Larus ridibundus, Spotted Owlet Athene brama, Pied Kingfisher 
Ceryie rudis, Common Kingfisher Akedo atthis, Stork-billed Kingfisher Peiargopsiseapensi, House 
Sparrow P, dmnes/ieu, Predetory birds like Black Kite Milvus migrans, Brahminy Kite Haliastur 
indus, White-rumped VuHure Gyps bengaknsis, Long-billed Vulture G, indkus, 

Wildlife and wetland collected from Survey of India (SOl) clearly shows the project area is free of 
fauna (Figure 5-21), The wildlife does not offer a wide spectrum of species in the project area, 
Some of the identified animal's species are Jackal - Canis aureus, Jungle cat - Felis chaus, 
squirrels - Funambulus pennant, Hare - Lepus nigricollis nigricO/lis, Common mongoose -
Harpestes edwardsi, Common rat snake - Plyas muccsus, Assam worm snake (Typhlina 
bothriorhynchus) , monocellate cobra (Naja kaothia) , Assam trinket snake (Elaphe frenata) and 
Green whip snake - Ahae/ul/a nasulus, 
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Saurce: Swvey of India 

5.7.4 Sensitive Ecological Areas 

No sensitive ecological habitats or ecosystems are identified within the direct influence area of 
the project corridor, Nambor Wildlife Sanctuary is the sensitive ecological habitat in the indirect 
influence area (above 10km buffer zone), The details are discussed below, 

Nambor Wildlife Sanctuary: Nambor Wildlife Sanctuary is a moderately sized sanctuary that 
stretches across an expanse of 37 sq, km, The sanctuary Is sited at a distance of 20 km from 
Golaghat and 65 km from the renowned Kaziranga National Park, The sanctuary is a haven for 
wild animals like the regal elephants and the majestic predatory Royal Bengal Tigers, Nambor 
Wildlife Sanctuary Is also an ornithologist and a bird lover's dream destination, The sanctuary 
houses numerous varieties of exotic and variegated migratory as well as domestic birds, 
Entomologists too have a good time studying the varieties of insects, butterflies and moths that 
flitter about the sanctuary's premises, 

, 

• 

" 
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Flora & Fauna of the forests: The sanctuary is dominated by Ou Tenga (Dillenia indicia),Amari 
(Aglaia speclabilis), Gahorisopa (Magnolia griffithii) , Borhamthuri (Magnoliaceae hodgsonil), 
Bandardima (Dysoxylum sp.), Titachapa (Miche/ia baillonii), Bhelekor (Aristolochia tagala), 
Chalmogra (Hydnocarpus KurziJ), Bhelu (Tetramelos nudinora), Bon Aam (Mangifera sylvatica), 
Bonpetha (Chrysophyllum roxburghiJ), Borpat (Ailanthus integrifolial, Nahor (Mesua ferrea), 
Holong (Diplerocarpus macrocarpus) , Garjan (Dipterocarpus iUJbinaius) , Himolu (Bombax 
ceiba) , Selleng (Sapium baccatum), Rudraksha (Eleaeocarpaceae sphaerlcus), Dewa Sam 
(Artocarpus lacusha), Dhuna (Canarium benga/ense), Amora (Spendias pinnata), Moj 
(Pithecellobium monadelphum) , A~un (Termina/ia arjuna) , Halakh (Terminalia myriocarpa) , 
Kendu {Diospyros embryopterlsl, Sationa (Alstonia scholaris), Sachi (Aqualaria agoiachal, Cham 
Kothal {Artocarpus chamal, Kath Badam (Mansonia dipikael,Gamari (Gmelia arboreal, Hingari 
(Castanopsis indica), Lemtem (Gynocordia odorata), Paroli (Stereospermum chelonoides) etc, 

Some important climbers of the sanctuary are Mamoilala (Gnelaceae monlanum) , Bonjalika 
(Clematis cadmia), Hoolooklata (Pycnarmena pleninoral, Tubukilata (Cissampelos pareira) , 
Tikanibaruwal (Byttneria grandifoiia) Chepatalata (Cayralia Irifolia), Harjodralata (Cissus 
quadrangularis), Panilata (Vitis planicaulis) Bakalbih (Mil/ettia pachycarpa) Bandor Kankora 
(Mucuna pruriens), Kalmow (Ipomea aquatica), Raghumola (Cascuta reflexa), Aaownipan 
(Peperomia thomsonii ) etc, 
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Several species of cane and more than hundred species of herb, shrub, under shrub, lianas, 
bamboo and grass proves the rich bio-diversity of the sanctuary 
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The main fauna of HGS includes, western hoolock gibbon (Ha%ek hoo/ock), stump-tailed 
macaque (Macaea aretoides), northern pig-tailed macaque (Maeaea lenina), eastern Assamese 
macaque (Macaca assamensis), Bengal slow loris (Nycticebus benga/ensis) Indian Rhesus 
macaque (Macaca mu/alta), orange-bellied capped leaf monkey or capped langur 
(Trachypithecus pi/eatus durga) , hog deer (Axis porcinus) , sambar (CeIVus un/c%r), porcupine 
(Hystrix indica), tiger (Panlhera tigns), common leopard (Panthera pardus) , jungle cat (Felis 
chaus), large Indian civet (Viverra zivelha), small Indian civet (Viverra Indica), common palm 
civet (Poradoxurus bermaphrodilus), malayan giant squirrel (Ralufa bicolor), hoary-bellied 
squirrel (Callosciurus pygerylhrus), Indian python (Python roo/urus), cat snake (80iga trigonata), 
Indian cobra (Naja naja), common rat snake (Pilas mucous), Indian elephant (Elephas maximus), 
marbled cat (Felis marmorata) , leopard cat (Felis bengalensis), common mongoose (Herpestes 
edwardsl), common Indian mongoose (Herpes/es auropunc1atus), Indian fox (Vulpes 
bengalensis), jackal (Canis aureus), wild boar (Sus scrofa) etc. 

5.7.5 Aquatic ecosystems 

The project corridor crosses three small rivers viz ... Kokadonga (111800), Mokram (7/600) and 
Goranga (3/900) ... The rivers in the project corridor act as storm water drain and don't have a 
unique aquatic ecosystem. However, River Dhansiri falls in the project influence area (12km 
radius) and hence the water quality of the river is discussed in Table 5-7. 

Table 5·7: Water Quality of River Dhansir! 
Sampling Temperature Dissolved Oxygen Saprobic Diversity Biological Water Biological

pH
location ('C) (DO) mllli Score Score Quality Class Water Quality 

River Dhanslrl Moderate
30 6.9 6.4 5.7 0.45 c'Ii' NH-39 pollution 

50Uf~e: WatEr Quality ojRivers In Brahmaputra Bosin-2OD5; CPCBENVi5 • 

Table 5-8: Invertebrates in River Dhansiri 
,SI. No Order Species 

1 TRICHOPTERA 
2 OOONATA Lestidoe, GomphidaeJ Ubellu/idae 

3 CRUSTACEA . Atydoe~ Gammaridae 

4 MOLLUSCA Thioridae,Sphaeridae, V;viparidoe, Unionidoe, Planorbidae, Lymnaeidae, 

5 HEMIPTERA Nepidae 

6 COLEOPTERA Gyrinidoe, Hydrophilidoe 

7 OLiGOOiAETA Oligochoetes , '"'\ 

8 DIPTERA Chironomidoe 

Sovr,e~ (PCB report On Status a/water qualify in indJ{1 ..5.8 Socio-economic Environment 

The socio-economic profile along the project corridor takes into account the socio as well as the 
econom ic aspects. 

• Population Distribution 
• Density of Population; 
• Sex Ratio: 
• literacy Rate; 
• Share of Vulnerable Groups; 
• Workforce Participation Ratio; 
• Sector-wise DIstribution of Workers and 

] Maximum of 24 numbers of ramities (planldonS) showed moderate pollution (Class 'C') of water quallty 
• 

5-17 



EA & SAfo,.. Assam State Roads Project 
PWD, Government ofAssam 

-- ....-~.--.... --~ 

Draft Environmental Impact Assessment Report (SH-32) 
June, 2011 

~--- ....- 
• Urbanization 

5.8.1 Population Distribution 

The project influence area comprises of 2 Blocks falling under Jorhat and Golaghat districts, 
namely, Tilabor and Golaghat. The growth rate of population in the project influence area is 
1.39% as the population of the region has slightly increased from 1991 to 2001, The highest 
population growth rate of 1.40% was recorded in Tilabor Block followed by 1,39% in Golaghat 
Block, Block wise demographic characteristics in project influence area are presented in Table 5-9, 

Table 5-9: Population Distribution In Block along the Project Corrld::o:.:r:c:,2::0:::0:..:1____-:-:===__~ 
Oistrict Taluka Population AAGR (91-01) 

1991 2001 
Jorhat Tltabor 10496 12065 1.40% 

Gol.ghat Golaghat 36521 41936 1,39% 

Total 47017 54001 1,39% 

Source; census survey of India• 
5.8.2 Population Density 

The project influence area has a population density of 8 persons per hectare in 1991 that has 
increased to 9 persons per hectare in 2001, In 2001, the highest population density is observed 
in Golaghat Block with13 persons per hectare whereas Tilabor Block has a IDwer density of 4 
persons per hectare, In the project influence area, the highest population according to 2001 
census is 41936 persons where as in 1991 census the population of Titabor Block was 12065 
persons with a decadal growth rate of 1.40% (Table 5.10), 

Table 5-10: Population Density In Block along Project Corridor, 2001 
District Taluka Area (Hect) Population Density (Penons/Hea) 

1991 2001 1991 1001 
Jorhat Titabor 2808.74 10496 12065 4 4 

GoI.gh•• Gol_ghat 3298,75 36521 41936 11 13 
Total 6107.49 47017 54001 8 9 

., 


5.8.3 Sex Ratio ofthe Influence Area 

As per the Census estimates (2001), the sex ratio (females /1000 male) of project influence area 
is 925. Amongst the Blocks, Titabor Block registered the highest sex ratio with an increase from 
923 in 1991 to 952 in 2001, The lowest sex ratio is recorded in Golaghat Block (Figure 5·24), 

Table 5-11: Sex Ratio of Block along the Project Corridor, 2001 
District Taluka Gender Ratio 

1991 2001 
Jorhat Titabor 923 952 
Golaghi1t Gol.gha. 853 917 

Total 868 925 

""I Source: census swveyo! India 

,., 
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Corridor • 
5.8.4 Vulnerable Groups ill the Influence Area 

Distribution of scheduled caste and scheduled tribe population is presented in Table 5·12, The • 
percentage distribution of scheduled tribe (24%) is higher than scheduled caste (4%) for Jorhat 
district and vice versa for Golaghat district (SC 5% and ST 1 %), However, the total SC and ST 
population shows very marginal difference (Figure 5·25 & Figure 5-26), 

Table 5·12: SO &ST Population along the Project Corridor, 2001 

District Taluka Population 2001 

SC $T sc 
%to Total Population 

ST • 
Jorhat Titabor 441 2913 4% 24% 
Golaghat Gol.gIlat 1890 IlO6 5% 1% 

Total 2331 3519 4% 7% , 
Source: census survey of India 

5.8.5 Literacy Rate 
• 

As per the Census estimates (2001). 71% percent of the population are literate in the project 
influence area, Within the project influence area, Golaghat Block shares the highest literacy rate 
(74%) in 2001 (Table 5·13), 

Table 5·13: Literacy Rate of Block along the Project Corridor, 2001 
District Taluka Uterates literacy Rate (%) 

1991 2001 1991 2001 '* Jamat Titabor 5559 7523 53% 62% 
Gotaghat Gol.ghat 24476 31006 67% 74% 

Total 30035 38529 64% 71% 

Source: Census survey o{lndlO 

• 
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5.8.6 Workforce Participation 

The given Table 5·14 describes the average annual growth rate of workers and work 
participation rate at districts level (within the project influence area), The average WPR in project 
influence area for Jorhat is 35% and Golaghat is 34%, The main worker population rate is higher 
for Golaghat (89%) in comparison with Jorhal (66%), However. the total WPR shows a decline

..:,1 

growth in the project districts, 

Table 5·14: Workforce Participation Ratio along Project Corridor, 2001 
AAGR of workers Main Workers Marginal Workers 

District Taluka Total Workers WPR
(1991-01) 2001 2001 

1991 2001 1991 2001 , No. '% No. % 
Jomat Trtabor 4731 4245 ·1,08% 45% 35% 2788 66% 1457 34% 

." Galagho1 GaI.ghat 12913 14133 0.91% 35% 34% 12635 89% 1498 11% 

Total 17644 18378 0.41% 38% 34% 15423 84% 2955 16% 

Source: census survey ofJndia 

j 

,., 
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5.8.7 Cultural Environment 

There are about 7 religious structures that exist along the project road; most of them are temples, 
one mosque and one naam ghar, that lie within the ROW 

Table 5·15: Religious sltuetures along the project corridor 
st No Chainage (km) Side of 'he road (lHS/RHS) Offset From Cl {m) length along corridor Description 

1 1/770 RHS 12.10 12.15 Nam Ghar 
2 2/670 RHS 7.44 8.42 Temple 
3 7/650 lHS 5.72 42.39 Temple 
4 8/310 lHS 6.95 40.93 Temple 
5 10/020 RHS 4;30 1.53 Temple 
6 10/140 RHS 19.70 5.00 Temple 
7 11/310 LHS 4.51 18.23 Mosque 

.,. 

• 
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6.1 Project Impacts and Issues 

This chapter presents the mitigation and management measures to address the likely impacts on 
identified environmental components due to the proposed project development. The description 
is an overview of the specific measures provided in the EMP, The Chapter finally presents the 
environmental costs for mitigating adverse impacts, 

The following subsections detail the mitigation measures thai need to be undertaken during 
different project stages, They are required to minimize the negative impacts and enhance the 
positive impacts of the project on the surrounding environment The mitigation measures revolve 
around various alternatives during the design phase, pre-construction, construction and 
operation phase of the road project; incorporating the following: 

• 	 The 'standard design' of various road sections is arrived at based on detailed deliberations between 
highway design and social-environmental team, 

• 	 'General measures" to mitigate negative impacts on the natural, socio-eco"omic and cultural 
environment, based on the cheracteristic features (existing environmental settings and assessment of 
probable impacts) of the project corridor. 

• 	 Specific design solutions in the section that is found to be sensitive including formulation of speCial 
provisions to ensure enVironmentally sensitive construction methods that take place in cr~ical sections 
or areas. 

6.2 Land Environment 

6.2.1 Anticipated Impacts 
• 	 Widening will require additional land along the project road, Widening of road would require acquisition 

of 7,72 ha of agricuHure land at places where tha available RoW is Inadequate to accommodate the 
proposed Improvements. Acquisition of residential land of 1,36 ha for widening shall resu~ in change in 
land use pattern within the proposed ROWand would cause loss of productwe soil. Loss of productIVe 
land due to the road construction is a major long-term impact that results in depletion of fertile topSOil 
during the road construction phase, 

• 	 The road passes through fertile plain terrain along the entire stretch, No significant cutting will be 
involved. The cut estimate is 9,840 cu m while the ml material required would be 49,200 cu m. Thus the 
fill quantity is more than the quantity to be removed. Apart from cutting and filling, temporary Changes 
in topography in the vicin~ of the project site may be possible because of project related actiVities like 
construction of bridges, culverts etc 

• 	 Tha excavation of quarries and borrow pits used for obtaining sand, aggregate and soil for road 
construction may cause direct and Indirect: short and long-term adverse impacts on the environment 
Spillage and dust pollution is expected during transportation of these materials. 

• 	 Erosion of tha top layer takes place as a result of construction and maintenance of tha project corridor, 
During tiha construction phase, clearing of trees, construction of new fill slopes for grading bridge-end 
fills possesses high and pervasive potential for soil erosion, During operation or maintenance phase of 
the state highway, erosion continues to occur in the areas not vegetated. Sites most affected during 
tha operation phase are generally bridge end fills and over steep banks, due to the long-term exposure 
to water and wind, 

• 	 Impact on soil due to widening of project corridor includes: loss of topsoil, increase in soil erOSion, soil 
instability, tipping of spoils generated from construction work and contamination of soil, Following are 
tiha measures needed to minimize the adverse impact, 
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6.2.2 Mitigation Measures 

No major change in the topography is envisaged on the project corridor, as no construction of 
high embankments is proposed. However, requirement of materials shall necessitate creation of 
new borrow areas and quarry pits. Rehabilitation of such sites after use, by smoothening the 
steep slopes and covering them with vegetation or converting them into water body shall form a 
part of this project. Similarly, fresh embankments created at the site shall be covered with 
dredged earth for turfing of the slopes, in order to prevent erosion of the murram casing. for 
minimizing the runoff and stabilizing the embankment. 

6.2.2.1 Conservation ofTopsoil 

The topsoil shall be stripped up to a depth of 15 
cm at all locations opened up for construction. 
The stripped topsoil should be carefully 
stockpiled at suitable accessible locations 
approved by the PIU. At least 10% of the 
temporarily acquired area shall be earmarked for 
storing topsoil. The stockpiles for storing the 
topsoil shall be designed such that the slope 
does not exceed 1,2 (vertical to horizontal), and 
the height of the pile is restricted to 2m. 

A minimum distance of 1 m is required between stockpiles of different materials. In the cases 
where the topsoil has to be preserved for more Locate stod'plles In ... 
than a month, the stockpile is to be stabilized --------------- 
within 7 days of forming. The stabilization shall • Asecure area away from 
be carried out through temporary seeding. It • , 'Grade, Subsoil &: Overburden mate'rfals; 
consists of planting rapid-growing annual • Pit a4ivlties; and 

grasses or small grains, to provide initial, • Day-to-dav<>peratlons. 

temporary cover for erosion control. After • Areas thet'dO'not interfere with future pit 
expansion.spreading the topsoil on disturbed areas, topsoil , 
Areas away fro'm drainage paths and uphill ofmust be seeded. and mulched within 30 days of • 
sediment bartiers. 

final grading. During construction, if erosion 

vegetativ,.materlal for stockpile stabilisatlon_. 

• 	 M'u~"~nslst of grasses, legumes, herbaceous, or 
woody plants or a mixture thereof 

• 	 Selection &. use ofvegetative cover to take into 
account soil and site dlaracteristlcs such as 
drainage, pH, nutrient avabbllity, and dimate to 
ensure permanent growth 

occurs from stockpiles due to their location in 
small drainage paths, the sediment-laden runoff should be prevented from entering nearby 

,watercourses. 

,
Preservation of Stockpiles: The contractor 

shall preserve the stockpile material for later use • 	 StoCkpiles witl not be sUrCharged or otherwise 
on 	 stopes or shoulders as instructed by the loaded andmu~iple handing will be kept to • 
engineer. minimum to ensure that no compaction will occur, 

Divert runoff around stockpiles unavoidablySpreading back of topsoil; The area to be • 
lo~ated in drainage paths using a perimeter bank covered with vegetation shall be prepared to the 
uphill.

required levels and slope. The stockpile material 
The stOCkpiles shall be covered with gunny bag.s orshall be spread evenly to a depth of 5-15cm to • 
tarpaulin immediately in case they are not stored 

the designed slopes and watering the same as 
for period.s longer than 1 month 

required. The growth of the vegetation shall be 	 '. 

Presel'lllnestoc:kpiles - Precautions 

monitored at frequent intervals. All temporary arrangements made for stockpile preservation and 
erosion control are to be removed after reusing the stockpile material. 
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6.2.2.2 Erosion Control Protection 

Stabilization of High Embankment Slopes: 

Slope of the road embankment shall be fixed within the range of 1:210 1 :3, which will reduce Ihe 
possibilities of slope failure. Further to stabilize the slope, vegetative cover as per Box 6·1 shall 
be done. 

Box 6-1: Detalle\f'lIpeclflcatlons for Vegetative cover 

To 
l"'i;':>:' 

:~~7t' washing """""subsequent to sewing, area shoul<! be proteclild with surface 

Soil s.nnPli~'illtould be taken from"lhe site and analysed for fertiliser and ~me requirements. 

Sead Application: 

The seed Should be sown "",10rmly as soon .s preparation of the seedbed has been comp/<!t~..". , , 

No seed should be scwn'durlng windy weather, or when the ground surface Is wet, or when not tillable, ' 

Malntanance: 

During filSt six ~{ihe planting should inspected by the PIU. to check if the growih Is unifo~ and dense. 
Appropriate moist~;JeveIs shan be maihtained. There may be requirement of watering the plantings regula~y 
du~ the dry seasons, F~liser and pest control applications may also be needed from time to time. 

In case slope is steeper than 1:2, stone pitching (Figure 6-1) will be done. Stones will be fixed on 
slopes by gentle hammering. A p.e.e. anchor will be provided at the base, which will prevent 
sliding of stones on slope. The gaps between adjacent stones allow grass to grow which will hold 

" the soil firmly together. 

To check the slope stabilization of borrow pits adjacent to the embankment, the depth of the pit 
will be so regulated that the bottom edge of prt shall not intersect the imaginary line of slope 1:4 
drawn from the top edge of the nearest embankment (Figure 6·2), To avoid embankment 
slippage and erOSion, borrow pits shall not be dug continuously . 

•• 
,-BePROW PH 

ft, IMAGINARY 
A: 1 <1 

___________FI"'g'--ure---'s.._1'-':~D=ept'h Specification for Borrow Pit Ah:>""no..th=e.cR.:.:o-'-a".:-,_______ 

,,' 
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6.2.2.3 Measures to minimize Soil Contamination 

Reduction and management of spoil 

Construction activities may generate a lot of spoil; if the cut and fill quantities are not balanced, 
often the old road base is excavated and disposed off on account of its unsuitability to be used in 
the new fill. 

Construction Stage ,. 
Cut and fill works are to be carried out strictly in accordance with the design drawings. Where 
extra spoil material is generated, it can be used for reclamation of borrow pits and quarries, low 
lying areas in barren land and in settlements along the project corridors. 

Contamination of soil from fuel and lubricants 

With an increase in the traffic volume, the contamination of the soil adjacent to the highway is 
likely, even though the effect will be much localized. 

., 

• Construction Stage 

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 at least 300m away from drainage channels and 
important water bodies. In all fuel storage and refueling areas located on agricultural lands or 
productive lands, the topSOil preservation shall be carried out. At the two construction sites that 
will be set up for the project road, "oil interceptors" should be provided. The oil interceptor works 
on the principle: the grease and oil being lighter in weight float on the top surface of the 
wastewater. Hence, oil and grease can be scum and disposed in environmentally sound fashion. 
The design drawing of an oil interceptor is given in the Figure 6-2. 

Monitoring of soil is to be carried out during the construction phase at the following locations: 

• at productive agricullurallands dose to intersections or along sensitive land uses (210cations) 
• any aoedent or spill locations involving bulk transport carrying hazardous materials (Budgetary 

provisions provide for monitoring at 2 such locations for the project during construction stage), 

, ! 

... 
''''..,.. " 

, , 
Figure 6-2: 011 and Grease Interceptor 
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• Operation Stage 

Probability of contamination of soil being only from the road runoff, which is regulated by well
designed drains, no impact on the soil during operation stage except in case of accidents, is 
anticipated. 

6,2,2.4 Contamination of soil from Construction wastes and quarry materials 

Pre-construction Stage 

Cut and fill areas should be designed to be balanced. Thus generation of spoil materials will be 
minimized. For the disposal of spoils, low-lying areas or quarries with extra storage capacity have 
been proposed for storage. 

Construction Stage 

Cut and fill works are to be carried out strictly in accordance to the design drawings. Earth, if 
required, is to be disposed in selected areas approved by the PIU. The spoils can be used to 
reclaim borrow pits and quarries, low-lying areas in barren lands and in settlements along the 
project corridors. All spoils are to be disposed off as desired and the site is to be fully cleaned 
before handing over. The construction wastes will be disposed in selected pits, developed on 
infertile land. Non-bituminous wastes from construction activities will be disposed in borrow pits 
and covered with a layer of the conserved topsoil. Bituminous wastes will be disposed off in an 
identified dumping site approved by the PIU. 

6.3 Water Environment 

6.3.1 Anticipated Impacts 

Impacts envisaged on water resources due to proposed improvements are: 

• Loss of existing water sources 
• Loss of water storage capacity 
• Increased pressure OVer available resources 
• Deterioration of water quality and 
• Drainage impact 

Widening of the road width will result in partial and full filling of roadside water ditches. There are 
seven ponds along Ihe project road, out of which very few would be partially affected due 10 
widening of the project road. Most of the ditches that are likely to be impacted are non-perennial. 
The ditches are used for domestic purposes like washing, cleaning etc. 

Table 6-1: water bodies along the project corridor 

51.no Water Body Side Chainago Extent of Impact 
1 Pond LHS 0/520 Fully 
2 Pond LHS 2/700 Partially 
3 Pond LHS 6/550 Fully 

." 	 4 Pond RHS 6/550 Fully 
S Pond RHS 6/550 Fully.. 6 Pond LHS 10/550 Fully 
7 Pond RHS 11/000 Fully 

Source: Reconnaissance Survey 

Ground water recharge areas may be reduced due to an increase in impervious surface resulting 
from compaction, Contamination of ground water due to the runoff carrying pollutants is of major 

6-5 



fA &SA/or Assam Stow Roads Project Dratt Environmental Impact Assessment Report (SH -32)
PWD, Government ofA5.r0m June. 2011 

concern because most of the domestic use is from ground water. The construction of ShE lIow 
tube well down to 50m depth and dug well are problematic in some parts of the district due te' the 
presence of thick blanket of clay beds. People generally prefer to construct ponds and store rain 
water, which dries up during winter period. Though, deep tUbe wells are feasible in the district, 
construction of deep tube wells are not common within the mass, which may be due to ignorance 
and as well as requirement of high cost involvement 

Road construction activities will lead to an increased run-off both during the construction and 
operation stages. During the construction stage, removal of vegetation and compaction of soil 
leads to increased run-off during the monsoon. 

There are no tube Wells,. hand pumps and water taps that exist along or in the direct vicini':y of 
the project road and thus widening will not entail any removal and! or shifting of water supply 
lines 

Water quality may be degraded during construction due to the disposal of solid and liquid waste 
from the labour camp, fuel and lubricant spills or leaks from the construction equipments. fuel 
storage and distribution sites and from the bitumen and asphalt storage at hot-mix plants. tJ ajor 
pollutants of ooncern due to above mentioned activities are suspended solids, oil and gre359, ,
lead and other metals. The most susceptible locations for contamination of water resou'ces 
during construction are: 

• 	 Waterlogged areas that have water in them during the period of construcuon: 
• 	 Surface and ground water resources dose to bitumen or asphall storages at hot-miX plants, 

maintenance sites of construction vehicles; and 
• 	 Surface water bodies Close to labour camps. 

During the operation stage possible water pollution of surface and ground water bodies shall be 
limited to: 

• 	 Runoff and wastewater from truck parking, filling stations and automobile repair shops; 
• 	 Accidental spills from vehic~s carrying hazardous chemicals; and 
• 	 Open wells adjacent to construction sites 

Drainage Impacts: As per the bridge condition survey done by PWD, there are 53 cross 
drainage structures in the project corridor. Out of these, 4 Minor Bridges (Total Length < aO.Om) 
and the remaining 49 structures are culverts Improvement measures include rehabilitation and 
reconstruction of existing structures. That might result in waterways getting blocked due to the .. 
haphazard dumping of the construction materials and wastes. 

6.3.2 Mitigation Measures 

Surface Water Body: While working around or near the water body, following measures shall be 
undertaken: 

• 	 Sifi fencing and/or brush barrier shall be installed near all the water bodies (at 4 river crossing locations 
(Table 6-2) - Goranga, Mokram and Kakadonga) for collecting the sediments before leiling them into 
the water body. 

• 	 Sill/sediment should be collected and stockpiled for possible reuse as surfaCing of slopes where they 
have to be revegetated. 

• 	 Alternate drain inlets and outlets shall be provided in the event of closure of existing drainage charnels 
of the water body. 

• 	 Movement of machinery, workforce shall be restricted around the water bOdy and no waste from 
construction camps or sites shall be disposed into it. 
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• Run off Control I Drainage 

To ensure efficient drainage system and to prevent water logging along the sides, adequate size 
and number of cross-drainage structures have been provided. All cross-drainage structures have 
been designed to handle a 50-year peak flood level as per IRC: 5 - 1998 (Standard 
Specifications and Code of Practice for Road Bridges Section I), IRC: SP-13 - 1973 (Guidelines 
for the Design of Small Bridges and Culverts), IRC: 78-2000, (Standard Specifications and Code 
of Practice for Road Bridges Section VII). 

At locations of high embankment or bridge approaches, Chute Drains shall be provided to drain 
the surface runoff and prevent erosion from the slopes. Detailed specifications are mentioned in 
Figure 6-3. (Refer IRC SP: 50 - 1999, Guidelines on Urban Drainage; IRe SP: 42 - 1994, 
Guidelines on Road Drainage for detailed drainage design). 

Table 6·2: List 01 river crossing along SHoll 
SI.no Water Body Chain.ge Status 

1 River 
2 Goranga River 
3 Mokrom River 
4 Kakodanga River 

Source: Reconnaissance Smyey 

3/950 Perennial 

1/100 Perennial 

7/600 Perennial 
11/800 Perennial 

During the progress of work, the contractor will remove obstructions that may cause any 
temporary flooding of local drainage channels during construction. No spoIl or construction 
material will be stored outside the proposed RoW or at places obstructing the natural drainage 
system. 

-, 
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In locations close to cross-drainage channels. the contractor will ensure that earth. stone or any 
other construction material shall be disposed off immediately at the designated landfill site so as 
to avoid blocking the flow of water along those channels, Silt fencing (Errorl Reference source 
not found,) shall be provided at the construction sites (2 construction sites considered during 
construction phase) in proximity to water bodies, Warning posts for notice of public against entry 
into the stream channels while construction shall be erected, 

During the operation phase following measures need to be undertaken: " 

Inspection (as per IRe SP: 18-1978, Manual for Highway Bridge Maintenance Inspection) and 
cleaning of drains I culverts shall be done as they get choked with silUdebris and growth of 
vegetative cover over the accumulated debris, 

• 
• 

! 

" 

Fa:>rt<: (Woven 'Nrc 
Fi'.i1'Ce Baklng) 

'. 
Side View 

Front View 

, 
Flgu"" 6-4: C.....-seetion of Silt FenCing 

Box 8-2: Detailed Specifications For Silt Fencing 

Description: 
Silt fencing is a temporary sediment barrier made of woven, synthetic filtration fabric supported by steel or 
wood post, 111e purpose of the silt fence is to prevent sediment carried by sheet flow from leaving the site 
and entering to natural drainage or any other water body located near the construction site, Silt fencing 
encourages the sheet flow and reduces the potential for development of riils and gullies. Care should be 
taken that silt fences are not installed across streams, ditches, waterways or other concentrated flow areas. 
Construction Specification: 
• 	 Silt fendng (Iltifer Figure 6-4 for Cros:s-sec:tlon) conSists of 1.0 m wide fllter fabric and should be placed on 

the contour, Incase runoff flow or velocities are very high or where slope exceed vertical height of 3.0 m. 
silt fencing should be wire reinforced lis shown In the Figure 7,5. The contractor should purchase slit 
fencing in a continuous role to the length of the barrier to avoid the use of joint. Incase of JOints. filter 
cloth should be spliced together only at supporting post, with minimum 15 em overlap and securely 
sealed, 1111. pile Is drive to the depth of 300 mm into the ground by pressing from the top, 111e frame will 
be instalhidat the edge of stockpiles and at the water bodies along which construction is in progress. 

Inspection: 

• 	 The PIU will inspect location as well as efficiency of silt fencing, The inspection should be done after 
every 15 days and incase of storm water, within 24 hours atter the end of rain. 

Maintenance: 
• 	 The contractor should remove sediments, once it has accumulated to one-half the original height of the 

fence, Filter fabric should be replaced whenever It has deteriorated to such an extent that the effective 
of the fabric is reduced. Silt fence should remain in place until disturb areas have been permanently 
stabilized, All the sediments accumulated and properly disposed of before the fence is removed. The 
operation of removing and dispOSing have to be monftored by the PfU or Engineer In-charge, 
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• 	 Prevention of Water Quality Degradation 

Following are the measures that need to be undertaken to prevent contamination of water body 
during the progress of work and also during the operation phase of the project corridor: 

• 	 To prevent the entry of the surface run-off from fuel and other contaminants into the wells and other 
surface water bodies along the corridor. construction of settling ponds and the installalion of oil 
receptors shall be undertaken 

• 	 All the diversion and bunds shall be removed such that there is minimum amount of sediment 
generation. 

• 	 All wastes arising from the project shall be disposed off at identified disposal sites in environmentally 
sound manner. 

• 	 No vehicles or equipment shall be parked or refuelled near the water-body. so as to avoid 
contamination from fuel and lubricants. 

• 	 At the construction camps. the sewage system shell be designed and built so that no water pollution 
takes place in any water body or watercourse. 

Bio engineering methods adopted for slope Protection 

An environment friendly bio engineering tool, the Vetfver System-- is proposed to be applied for 
slope protection work. The vetiver system has proved its efficacy throughout the world including 
Assam in preventing river bank erosion. The basis of this technique is plantation of Vetlver plants 
of approved variety speCifically designed according to the soil and site conditions. For controlling 
the underwater erosion, a flexible mattress is proposed to be used. This mattress made of 
waste/recycled items like empty cement bags which will remain intact for long under water has 
been found effective in controlling underwater erosion elsewhere in Assam. The stretches along 
the river bank will also have a reed bed which will absorb the flow energy before the water 
current hits the bank. 

Slope Protection design 

Slope Protection @ the River ban/(: Plantation of the vetiver system will need to be in grid 
pattern. The rows parallel to the flow of river will arrest land slip whereas the rows nOl11'1al to the 
flow will reduce the energy and inijiate sedimentation. The anti-erosion mattress. pegging with 
bamboo stakes, reed etc. are shown in Figure 6-5. 

Slope Prote<::tion @ Bridge approach (Upstream side): This face of the approach will have 
grid pattern of the vetiver plantation. This is suggested as there will be flow of flood water parallel 
to the approach when water hits the embankment (Figure 6-6). 

Slope Protection @ Bridge approach (Downstream side): The plantation Is proposed to be 
only in parallel rows as shown in Figure 6-7. 
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6.4 Air Environment 

6.4.1 Anticipated Impacts 

Various assumptions made for predicting the pollution levels along the corridor through this 
model are discussed below: • 

• 
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6.4.1.1 Construction Stage 

Potential impacts on the air quality during the construction stage will be due to the fugttive dust 
and the exhaust gases generated in and around the construction equipments and ground related 
activities such as crushing sites, hot-mix and asphalt plants, etc. The ambient Air quality is likely 
to be impacted due to activities such as site clearance, stone crushing, dumping of fill materials, 
earthwork etc which will create dust in the construction area and its vicinity. This will affect the 
health of the construction workers and dwellers with in the nearby vicinity of the construction 
activities. The impacts anticipated on the air quality during the construction stage, though 
significant, will be short-term impacts. 

6.4.1.2 Operation Stage 

The improved road quality will lead to induced traffic on the corridor. This additional increase in 
the number of vehicles will result in a slov; but steady increase in the air pollution levels and 
pollutant concentrations. 

Likely contribution of the vehicular traffic to the pollutant concentrations is estimated using 
prediction models as the CALlNE-4 for the operation period. The concentrati01s so worked out 
are presented in the Table 6·3. The modelling result shows, the pollution concentration of SPM 
steadily increases for all the identified sensitive locations from 2025 onward. The oxides of 
nitrogen (NOx) show an increase level from 2030 and carbon di oxide (CO) from 2035. However, 
the predicted concentrations are less than the emission standards. 

Table 6-3: Predicted Pollutant ConcenlTations at sensitive receptors 

" Chainage (km) Receptor Yea, Predicted Concentration (~/mJ) 
NO, CO SPM 

5/550 Ghillidary Madhya Englk>h Vidyalaya 2011 0.03 0.5 223.9 
2016 0.03 D,S 223.9 
2021 0.04 0,6 228,9 
2026 0,04 0.7 231.0 
2031 0.05 0.7 237.0 
2036 0.06 0.8 238.6 

1/1l6!J Rupkollya Primary School 2011 0.03 0.4 221.4 
... 2016 0.03 0.4 223.5 

2021 0.04 0.6 224.3 

-,-' 
2026 
2011 

0.04 
0,04 

0.6 
0.7 

228.8 
228.8 

,., 2036 0.05 0.6 228.3 

, ,,~ 11/970 Worsha Goranga Madhyamik 8allka 2011 om 0.3 221.7 
Vidyataya 

('01 2016 0.03 0,4 220.2 
2021 0.03 0.5 222.1 

'" 2026 OJ14 0,6 220.7 
2031 0.04 0.7 223.2 

~" 2036 0.04 0.6 224.4 

" 12/:roo Goranga Chariall Bazar 2011 . 0.Q2 0.6 218,7 
2016 0.02 0.6 221.2 

> ~. 2021 0,03 D,S 221,2 
2026 0.03 0.6 223.2 
2031 . 0.04 0,7 224.2 
2036 0.04 0.6 224.2 

" Source: CAUNE ModeJ Output 
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6.4.2 Mitigation Measures 

Following are the measures that need to be undertaken to address air pollution during the 

progress of work: 


•
6.4.3 Construction Stage 

Selecting the site for plant area and parking lot for equipment's and vehicles as per Box 6-3. 

I Box 6-3: Siting of Plant Area I Parking Lot 

I Avoid the following _. 	 Prefer the following ... 
:. 

• 

Lands within lOOOm of habitations 

Irrigated agtlculturallands 

• Waste lands 

• Community lands not used for beneficial purposes 

• 

• 	 Lands within lOOOm of community water bodies and • Lands with an existing access road 


water sourCes as rivers 


• 	 Lands within lOOOrn of watercourses • 
;. Grazing lands and lands with tenure rights , 

• 	 Acquiring "No Objection Certificate (NoC), from the Assam Pollution Control Board before setting up •
crusher, hot-mix plant and generator. Ensuring all vehicles must possess Pollution under Control 

(PUC) Certificate and shall be renewed accordingly. , 


• 	 During the progress of work to minimize the dust generation, emissions as per Table 6-4 shall be 

undertaken. 


• 	 Air QualITY Monitoring should be carried out during the construction stage (construction period 
considered to be 3 years) to monnor the level of air pollutants and keep a check on the concentration. • 
Monitoring should be carried out at the following sites for all 3 seasons except monsoons: 

o 	 Location of Hot mIX plant (to be decided by the contractor- 3 locations considered in the 

budget) 
 • 

o 	 At critical locations along the project road covering various land use 

• 	 At Ch 5/550 near Ghillidary Madhya English Vidayalaya in District Golaghat 
• 	 At Ch 7/860 near Rupkoliya Primary School in District Golaghat 
• 	 At Ch 11/970 near Worsha Goranga Madhyamik Balika Vidyalaya in District Golaghat 

At Ch 12/300 near congested section in Goranga Chariali in District Golaghat 

The monitoring schedule has been provided in details in the Environment Management Plan , 
(Table 7-5). 

Table 6-4: Measures to minimize air pollution during the progress of work 

Concern causes Measures 


Dust 
Generation 

Emfssions 

Nolse 

Vehicle 
Movement 

Crushers 
Concrete mix 
Plant 

Hot-Mix 
Plant 

Vehicles 
Generators 
Heavy load 
",hide, 
Crushers 
Generators 

Water sprinlai"g 
Fine Mate'rials shall be Transport~ !~,'~ or Covered byT3f'J)3ulin during Transportation 
Tail board shall be properly closed & sealed 
Water Sprinkling 

Educate the workers for following good practices while material handling 

Site Selection as per aause 6.5.2, Section 6.5, IRe Manual for Construction & Supervision 
of Bitumen Work 
Regular maintenance of Dust Collector as per manufacture schedule 
Regular maintenance as per maoufacture schedule 
Exhaust vent of long leogth 

Exhaust sllencer, Regular maintenance as per manufacture schedule 

With acoustic proof 

Shall be kept in cloM'!d room and regular maintenance as. per manufacture schedule 


, 
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6.4.3.1 Operation Stage 

During the operation stage, emissions due to vehicle movement can be effectively reduced if 
they conform to vehicular emission norms. However, enforcement of such measures and 
formulation of a regulatory framework for this purpose is beyond scope for this study. 

Air quality monitoring for parameters SPM, RSPM, CO. S0" NO" at sites where monitoring has 
been carried out during the construction phase (except the hot mix plant site) is to be done once 
a year for 5 years. The monitoring schedule has been provided in the EMP Report. 

Vehicular emissions of critical pollutants will be monitored with regular mainter,ance of roadside 
tree plantation. Monitoring of the effectiveness of the pollution attenuating vegetative barriers will 
be taken up after 5 years. Based on the results, recommendation for any changes in the 
mitigation measures or suggestion of additional measures shall be made. 

6.5 Noise Environment 

6.5.1 Anticipated Impacts 

Noise is perceived as one of the most undesirable consequences of road development. Though 
the level of discomfort caused by noise is subjective. there is a definite increase in discomfort 
with an increase in noise levels. The most commonly reported impacts of increased noise levels 
are interference in oral communication and disturbance in sleep. Table 6-5 highlights the 
Ambient Noise Standards according to the Noise Pollution (Control and Regulation) Rules, 2000 
under the section 6 and section 25 of the Environment (Protection) Act. 1966 (29 of 1986) read 
with rule 5 of the Environment (Protection) Rules, 1966. 

Table 6-5: Ambient Noi.e Standards 
land use 	 limits in dBtA) leq .. 

DayTIme N"h'Tlm. 
Industrial area 75 70 
Commercial area 65 55 
Residential area 55 45 
Silence Zone 50 40 
'dB(A) Leq denoles Ihe time weighted average 01 the level 0/ s,,"nd in decibels on scale A which Is rala/able to human hearing. Nigh lime: 
1G:OO pm - 6.00 8m 

The impact on noise quality due to the project will be of significance in both construction as well 
as operation stages. 

6.5.1.1 Construction Stage 

Due to the various construction activities, there will be short-term noise impacts in the immediate 
vicinity of the project corridor. The construction activities include: 

" 
• Excavation for foundations with excavators; 
• Grading and compaction of the Site with graders and rollers; and 
• Construction of cross drainage structures and other facilitie • ... 
Though the noise levels for the construction activities far exceed the permissible standards, it is 

". 	 important to note that the construction noise is generally intermittent and depends on the type of 
operation, location and function of the equipment. Proper mitigation measures like regulation of 
timings of construction, employing noise protection measures etc., need to be worked out. 
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6.5.1.2 Operation Stage 

With the increase in traffic, noise levels are expected to increase along the project corridor. 
However, with reduced congestion levels as a result of widening of the corridor and improvement 
of road surface, noise levels are going to be considerably lower in the 'with project scenario'. 

Sensitive receptors like schools and collages along the project road will be impacted due to 
increased traffic volume and consequently increased traffic noise on the widened road. Noise 
levels that are likely in the project area are estimated using screening model as the FHWA noise 
modeL These noise levels are estimated for various design years in terms of average hourly Leq 
in dB (A). The noise levels are presented in the Table 6-6. It is evident that the noise levels are 
not likely to exceed the residential standards. However, these need to be corroborated with noise 
monitoring in the corresponding year. 

., 

Cbalnalle 
Ikm) 

1/770 
>/.ro 
'/lise 

7/"" 
7/SfIJ 

8/.", 
10/020 
10/lao 
11/310 
11/970 

Table 6-6: Predicted Nois.e levels. for various road sections and traffic scenarios 
Receptor "de ".,,, NolnLevels Nobe levels 

FromCl!m! (201OJ {lOIS) 

Day - Day ..... 
Nam Ghar RHS U.:l 42.2 ,,~ 4!ll "'.
Templ1" 'H' 7.45 ... ,U "~ 35,2 
Gh:llidary MadhY3 RH' ..", 17.8 31.2 38.S 32.2T_.English Vidyalaya 

lHS 5.73 41.4 36.7 43.4 ,,. 
R.Jp1totya Prll'1iny lHS 7.aO 41.1 3:LO ~2.2 33" 
$choo! 
Temple lH5 0.96 403 33.7 41.3 34,7 
Temple 'H' 4.30 36.9 37.1 37.9 38.1 
Temple .HS 19.70 ,,. 35.7 "5 ".7 
Mosque ltiS 4.S2 45.8 355 46.8 36.5 
WOrlha Goranga ~S '.30 42,5 ,<>.6 43.5 !1.6 
Madhya:mik Sallk. 
Vtdyalaya 

Day ...... 
43.7 35.6 

4l.1 *.0 
39.3 33.0 

43.9 38.6 
47.6 :H.a 

,U 
38.4 
..3 
47.3 

'3.9 

3S.5 ,.., 
37.5 
37.1 
32,4 

44.1 

'25 
39.7 

44,! 
~3.1 

42,2 
38.S 
49.4 
47.7 
44A 

36.7 
37,1 
34.1 

39.7 
34.;1 

36.6 
40.0 
,.~ 

38. 
,,~ 

..,45.1 ,... 
40.S 

4S.4 
44.1 

43.2 
39.9 
SOA 
4SJ! 
45,4 

Ncis. levels-37.6 

'80 
35.0 

.0.6 
35.8 

37,S 
40.9 
395 
39.3 
34A 

(103S) 

Day ...... ,... 37.S 

44~ 38' 
42.0 35.2 

46.6 40.8 
45,3 36.0 

44.' 37.7 
4:,1 41.1 
51.1> 39.7 
SO.O 195 
4tt6 34.' 

NoiSil iRvcls 
!2<J4()} 

Day 
47.0 

"A 
42,5 

47,1 
45.9 

45.1 
41.7 
513 

"'.6 
41.3 

...... 
38.2 
31t6 
35.6 

41.1 
36.3 

,>.1 
41.5 
40.1 
39.3 
,,~ 

.. 

• 

, 
So(m;:e~ FHWA Model Output 

6.5.2 Mitigation Measures • 
6.5.2_1 Construction Stage 

The plants and equipment used for construction shall strictly conform to existing noise norms. 
Vehicles and equipments used shall be fitted with exhaust silencers. During routine servicing 
operations (as per manufacture schedule), the effectilleness of exhaust silencers shall be 
checked and incase of any defect, shall be replaced ·immediately. The noise level from any item 
of plants (measured at one meter from the edge of the equipment in free field) such as 
compactors, rollers, front loaders, concrete mixers, cranes, lIibrators and saws shall not exceed 
75 dB (A), as specified in the Environmental Protection Rules, 1986. 

In construction sites within 150m of the nearest habitation, noisy construction work such as 
crushing, concrete mixing, batching will be stopped during the nighttime between 10:00 p.m. and 
6:00 a.m. No noisy construction activities will be permitted around the silence zones, a distance 
of 100m from the sensitive receptors as hospitals, educational institutions etc. Blasting will be 
carried out as per The Explosives Rules, 1983. Prior intimation of operational hours of the 
blasting will be given to the people living near such blasting sites. Blasting will not be undertaken 
in night hours. 

• 

• 

To protect construction workers from severe noise impacts. noise standards of industrial 
enterprises will be strictly enforced, and workers shall be provided with protectNa dellices such 
as earplugs. 
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Noise level Monitoring shall be carried out to monitor and keep a check on noise levels during 
construction phase. Monitoring is to be carried out for all 3 seasons a year (except monsoons) for 
3 years (construction period). The sites for monitoring include: 

• Equipment Yard - location to be decided by the contractor (at 3 locations within the yard) 
• At critical locations along the project road covering various land use 

o At Ch 51550 near Ghillidary Madhya English Vidayalaya in District Golaghat 
o M Ch 7/860 near Rupkoliya Primary School In District Golaghat. 

a At Ch 111970 near Worsha Goranga Madhyamik Balika Vldyalaya in DistriC1 Golaghat. 

o At Ch 121300 near congested section in Goranga Chariali in District Golaghat 

The detailed monitoring schedule has been discussed in the Environment Management Plan 
(Table 7-5) 

6.5.2.2 Operation Phase 

Mitigation of the noise effects during the operation of the project can be effected by the following 
options: (i) Modifications of the characteristics of the sources of noise generation or (Ii) 
Introduction of an obstruction between source and receptor. 

As the modification of the characteristics of the vehicles I vehicle components etc., does not fall 
under the purview of this project, the seccnd option of the introduction of an obstruction in the 
form of a noise barrier between the source of noise and the receptor along the road will be 
adopted. The type of noise barriers as well as their applicability is described in this section. 

Noise barriers: The impacts due to high noise levels will be critical at the various urban 
locations, due to the larger number of receptors and their continuous exposure to high noise 
levels from the traffic. The shielding of the noise from the roads shall call in for the provision of 
barriers for the attenuation for the entire length of the settlements. Either the sound waves can 
be controlled near the source or the receptor can be Shielded. Since safety of vehicles using the 
road is of paramount importance, a specific clear distance needs to be maintained from the 
pavement. Hence, the only viable option is to provide a shield around the receptor. The noise 
attenuation can be woriked out by the adoption of the following types of noise barriers: 

• Physical barriers in the form of walls, screens etc 
• Structural modifications at receptor locations, in form of provision of double-glazing etc 
• Rearrangement of the sensitive locations, through changes in internal planning 
• Earthen berms between the road and the receptor and 
• Vegetative barriers in the form of thick screen of vegetation etc 

Selection of an appropriate barrier for a location is based on the various factors as: 

• Length and height of barrier for obtaining the required attenuation at tha receptor location 
• Availability of land for location of barrier without obstruction to cross roads 
• Alternative causing minimum disturbance to ventilation for the adjacent structures 
• Structural stability and cost of construction of the proposed berrier 

6.6 Biological Environment 

6.6.1 Anticipated Impacts 

The proposed widening and strengthening project doesn't have forest I reserved forest areas in 
the corridor. Hence anticipating impact on Forest area is not envisaged. 
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Existing road side vegetation and agriculture are likely to get impact due to the widening 
proposal. The portion falling within the RoW will be fully utilised for widening purpose, which 
leads to a permanent impact on vegetation. However, the suggested landscaping will mitigate the 
loss of vegetation. Trees falling within the RoW shall be cut. As per detailed assessment 300 
trees, out of which 10% are fruit bearing will be affected due to the project. The tree species are 
mostly Plantain (Musa paradisiacal, coconut trees (Cocos nucifera), sal, Teak (Tectona grandis) 
and bamboo trees (graminaceous plant) likely to get affected. 

6.6.2 Mitigation Measures 
• 	 Highway landscaping: Highway landscape is an interplay of natural landscape With the crOss 

section of the Road. The extent of landscape Intervention depends essentially on the proposed cross 
section and the RoW is an indicator of space available for plantation. The herd landscape formed by 
the road medians and footpaths etc offer enough opportunrues for designing a distinct landscape 
pattern. 

• 	 Roadside Plantation: IRe: SP: 21·1979 "Manual on Landscaping" shall guide the plantation of rows of 
trees with s:aggered prtch on either side of the road. The choice of the trees shall also be made as per 
the same code. Local, indigenous species shall be planted. A spacing of 10·15m dc is recommended 
for spacing of trees parallel to the roads Setback distance of trees needed in different situations shall 
be as per the IRe: SP: 21-1979 and the IRe: 66-1976. 

,. 


Planting Scheme 

One row of shade·giving trees with a broader crown of 7 to 10m is suggested in the planter 
strips of the proposed cross section at a carriageway. A spacing of 10 m is suggested for this row 
of species. Tree species with a smaller crown, either shrubs that can cut the line of sight with 
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thick growth or ornamental are suggested for the intermediate spacing. To avoid monotony the 
species is to be varied after every 500m. 

A study on the local flora and vegetative cover native to these sections has been carried out as 
part of the field surveys to enable a choice of the suitable species for that particular section. The 
criteria for selection of species for choice as avenue plantation are that the species is 

• Indigenous and suited to the soil and rainfall of the area, and 
• Hardy and needs no attention after the maintenance period 

Table &-7: Trees for Avenue Plantation 
SI. No 

1 
2 
3 
4 
S 
6 
7 
B 
9 
10 
11 
12 
13 
14 
15 
16 

Scientific name 

Ailanthus excelso 
AlblziD lebbeck 
Alb/zio pr<xera 
Aludlrachtu indica 
Bovhinla varlegata 
Buteo monasperma 
Cas5ffJ fi5tulo 
fmblica ojjiciMlis 
frythrino indica 
Grev{flea robusta 
Levcaeno leucacephala 
Mangijera indica 
Nyctanthes arbartrl5tis 
Pangamio pinnato 
Syzygium cuminl 
Terminollo orjuna 

local name 

Maharuk 
Sir ish 
Safed $Irish 
Neem 
Kanchan 
Pa!ash 
Amaltas 
Amla 
Oadap 
Silver oak 
Subabul 
Aam 
Harslngar 
Karanj 
Jamun 
Arjun 

Flowering! fruit bearing season 

January~March 

Ja~uafy-March 

JanuBfy-March 
June-July 
May-June 
February-April 
March~june 

January 
Jul¥"'August 
February-Apri: 
February~May 

April-July 
Throughout the year 
February-May 
June-.July 
April-Ju!y 

Source: Primary Analysis 

6.7 Socio-Economic and Health Environment 

6.7.1 Anticipated Impacts 

The social environment consists of land, buildings, and other community owned assets including 
utilities, The proposed widening along the existing corridor will include one or more of the 
followIng impacts: 

• Removal of encroachments and squatters and 
• Acquisition of land and structures - residential, commercial, institutional, agricultural, etc, 

This would affect livelihood and community access to the roadside communities. However, the 
options for the proposed widening will be finalized wrth a thrust to minimize the impact on 
structures and other properties. The likely social impacts have been analyzed based on the 
number of assets impacted and area to be acquired under various land uses. This has been 

-, discussed in the RAP Report. 

Impact on Educational Institutes (Community Resources) 

," 	 The schools are partially impacted along the project road. No hospitals are impacted along the 
project road, Most of the schools do not have boundary wall. Usually the playground is next to 
the carriageway and the school building lies behind the playground, Thus the playground is 
partially affected in most of the schools. There are two educational institutions along the project 
corridor of SH - 32 that are being partially affected. The location of schools and their extent of 
impact are given below in Table 6·8. 
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Table 6·8; Community Resources along SH-32 
S.No Chainage (km) Side of the Offset Length Description Extent of Impact 

road From along 
(lHS/RHS) Cl(m) corridor 

1 5/550 LHS 8.525 21.946 Ghillidary Madhya Engll,h Partially affected 
Vldyalaya 

2 7/860 lHS 8.205 7626 RupkoliVa Primary School Partially affected 
3 11/970 RHS 29.775 15.121 Wouha Goranga Madhyamlk Not affected 

Ballka Vld~al.~ 

A ferw religious properties are present along the corridor. Along the project corridor SH-32, 1 
mosque and 1 Naam Ghar and 5 temples are being partially affected and have been listed 
below. 

Table 6~9: Religious structures along the corridor SH-32 
S.No Chainage Side of the rOad Offset From Length along Description Extent of Impact " 

(km) (lHS/RHS) CL(m) corridor 

1 1f770 RHS 12.105 lUOS Namghar Partially Affected 
2 

3 

2/670 

7/650 

RHS 
lHS 

7.447 

5.728 
8.426 

42.393 
Temple 

Temple 
Partia!ry Affected 

Partially Affected '. 
4 8/310 LHS 6.956 40.934 Temple Partially Affected 

5 10/020 RHS 4.302 1.539 Temple Partially Affected 
6 10/140 RHS 19.7 5.00 Temple Not Affected 

7 11,/310 LHS 4.516 18.238 Mosque Partially Affected 

Utility services located along the corridor such as, electric transformers, electricity distribution 
lines, telephone lines etc. will be impacted during widening of road. They have to be shifted 
before widening. 

6.7.2 Mitigation Measures 

The cultural properties that will be affected due to widening will have to be relocated. Cost for 
relocation has been considered in the R&R Budget. In all the schools, the compound wall or the 
playground is partially affected. The school building is f'N/ay fnom the road. thus remains 
unaffected. The compound wall is to be reconstructed beyond the proposed ROW. The costs 
have to be included in social costs (in RAP report). 

The amenities like hand pumps, water tap. tube wells etc. which comes under direct impact will 
be compensated and relocated with community consultation and others/utility will be shifted as 
per Resettlement Action Plan. 

6.8 Solid Waste Management 

6.8.1 Anticipated Impacts 
• 	 The project road does not produce any effluent or solid waste in operation stage. However, some solid 

wastes will be generated due to demolition activities. 
• 	 Septic tank will be constructed at labour camps for storage of sewer and shall be collected by the 

municipal authority by their collection van as and when required. 
• 	 About 2,973 cU.m of spoil, overburden will be generated during the entire road construction period But 

as far as possible the solid waste generated will be reused in road construction work depending upon 
the suitability of the material and the unused material shall be dumped to land fill site. Mine waste is 
not applicable. 

• 


6-18 

• 



•• 

eA & SAfar Assam State Raads Project Draft Environmental Impact Assessment Report (S8-32)
PWD, Government afAssam June, 2011 

-


·I~· 

", 

'H' 

,., 

,~, 

• 	 Municipal wastes will be generated in construction camps. Assuming a total of 280 construction 
workers and 70 technical staff for the project and project duration of 38 months. Approximately 100 kg 
per day of municipal solid waste and sludge will be generated due to the project 

• 	 About 3,514 cu.m of construction debris will be generated during the entire road construction period. 
• 	 The wastes generated during construction do not contain any hazardous, toxic or radioactive materials. 

However, incase of accidents during construction and operation phase, hazardous substances can be 
introduced by vehicles carrying these substances. As per Manufacture, Storage and Import of 
Hazardous Chemical Rules,1989, Schedule I, Part II , the following materials would be hazardous and 
toxic in case of any accidents caused by the vehicles: 

o 	 Benzene (from petrol driven vehicles) 
o 	 Methane (from petrol driven vehicles) 

• 	 Generated Sewage from construction workers camp will be suitably disposed off. The layout for the 
labour camp is given in the Annexure - 1. 

6.8.2 Mitigation Measures 
• 	 These solid wastes will be used for road construction to the extent possible depending upon ns 

suitabilny of the material, rest will be disposed in dumping site and borrow areas which are located in 
barren land. Domestic solid waste collected from the labour camps shell ba handed over to the 
municipal corporation for disposal. Waste oil generated due to the opera~on of the construction vehicle 
and machinery shell be used for shutter works by the Contractor and rest of the waste oil shall be 
disposed to secured landfill. 

• 	 Wastes generated from the road will be reused in road construction works depending upon the 
suitability of the material and the balance unsuitable material shell be dumped in landfill sites. 

• 	 After cons!ruction is over, these machines and equipments will be demobilized frem the site and the 
site suitably cleared of any oil, grease and wastes. 

• 	 Necessary measures will be taken during construction to avoid soil contamination by oil from 
construction machineries and vehicles. 

6.8.3 Mitigation Measures 

Surface Water Body: While working around or near the water body, following measures shall be 
undertaken: 

• 	 Silt fencing andior brush barrier shall be installed near all the water bodies (at 2 river crossing locations 
- Tenga Gora and Karan) for collecting the sediments before letting them into the water body. 

• 	 SilUsedimen! should be collected and stockpiled for possible reuse as surfacing of slopes where they 
have to be revegetated 

• 	 Altemate drain inlets and outlets shall be provided in the event of closure of existing drainage channels 
of the water body. 

• 	 Movement of machinery, workforce shall be restncted around the water body and no waste from 
construction camps or sites shall be disposed into it. 

Water Required during Construction; 

The project area, Dhemaji & Lakhimpur districts fall in the grey zone and not critical zone in 
terms of ground water development The problem is mainly related to salinity and fluoride content 
in the ground water, rendering it non potable. The ground water scenario in the two project 
districts is disussed below. 

In Dhemaji district, the average annual rainfall in the last decade is 2,600 to 3,200 mm. The 
estimated gross annual dynamic groundwater resource is 1,376.96 mcm while net annual ground 
water draft is 127.73 mcm. The stage of ground water development is 10%. Natural discharge 
during non-monsoon season is 68.85 mcm. Future provision for domestic and industrial use is 
20.83 mcm and for Irrigation use, it is 1,172.13 mcm. Dhemaji district is very suitable locale for 
ground water development where shallow and deep tube well can be constructed having yield 
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range of 30 to 35m3Jhr. and 150 to 250m3/hr.respectively for draw down within 6 meters. Based 
on the stalic waler level, maximum draw down and seasonal fluctuation, length of housing pipe 
ranges from 30 to 40 m bgl. High concentration of iron (Fe) and arsenic (As) contenl in the 
ground water of the district is observed which is greater than permissible limit of BIS and WHO 
standards. Ground water is used for drinking and irrigation purpose only in the district. Drinking 
water is supplied in most areas from regional water supply schemes. 

Two rivers have been identified as likely water sources for construction. The suitability of these 
identified water sources and availability of water during extraction is to be checked before 
incorporation of construction works as per IS 456-2000. 

.' 

" 

• 
• 

• 

• 
• 

• 
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1 ElVlre.ental Mllnerll. Pre.ram_ 

The monitoring programme is devised to ensure that the envisaged purpose of the project is 
achieved and results in the desired beneftt to the target population. To ensure the effective 
implementation of the EMP, ~ is essential that an effective mon~oring programme be designed 
and carried out. Broad objectives of the monitoring programme are: 

• 	 To evaluate the performance of mitigation measures proposed in the EMP 
• 	 To suggest im provements in the management pta ns. if required 
• 	 To satisfy the statutory and community obligations 

The monitOring programme contains monitoring plan for all perfomnance indicators, reporting 
fomnats and necessary budgetary provisions. Monitoring plan for perfomnance indicators and 
reporting system is presented in the following sections. 

7.1 Performance Indicators 

Physical, biological and environmental management components identified as of particular 
significance in affecting the environment at critical locations have been suggested as 
Perfonmance Indicators (Pis). The Perfomnance Indicators shall be evaluated under three heads 
as: 

• 	 EnVIronmental condition Indicators to determine efficacy of environmental management measures In 
control of air. noise. water and soil pollution; 

• 	 Environmental management indicators to determine compliance with the suggested enVIronmental 
management measures 

• 	 Operational performance indicators have also been devised to determine efficacy and utility of the 
mitigation/enhancement designs proposed 

The Performance Indicators and monitoring plans prepared for Project Implementation are 
presented in Table 7·1. 

Table 7·1: Perfonnance Indicators for Project Implementation 
St No. Indicator Details Stage 	 Responsibility 

A Environmental Conditfon IndicatOrs and Monitorfng Plan 
1 Air Quality The parameters to be Construction 

monitored, frequency and Operation 
duration of monitoring as Pre-Construction 
well as the locations to be2 Noise Levels Construction 
monitored will be as per Operation
the Monitoring Plan Pre-ConstructIon

," 	 prepared (Refer Table 7~5)
3 WaterQuality 	 Construction 

Operation 

Pre~Construa:ion 

4 Soli Quality 	 ConstnJction 

Operatlon 

B Environmental Management Indicators and Monitoring Plan 

1 Construction Location of construction Pre-construction 
Camps camps have to be 

identified and parameters 
indicative of environment 
in the area has to be 
reported 

z Borrow Areas locatlon of borrow areas Pre-con5t(Uctlon 
hive to be identified and 

Contractor under the monitoring of P!U 

PIU through approved monitoring agency 
PIU through approved monitoring agency 

Contractor under the monitoring ofP!U 

PIU through approved monitoring agency 

PIU through approved monitoring agency 

Contractor under the monitoring of PIU 

PIU through approved monitoring agency 

PIU through approved monitoring agency 

Contractor under the monttoringof PIU 
PIU through approved monitoring agency 

PIU 

PIU 
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51. No. Indicator Details Stage 	 Responsibility 

parameters fndlcatlve of 
environment in the area 
has to be reported. 

3 Tree Cutting Progress of tree removal Pre-construction 
marked for cutting iHo be 
reported 

4 Tree Progress of 'measures Construction 
Plantation suggested as part of the 

Strategy is to be reported 
Management &: Operational Performance Indicators 

1 Survival Rate Ttle number of trees 
of Trees surviving during each visit 

will be compared with the 
numberOf saplings planted 

2 Status The PU will undertake site 
Regarding vlsits to determine how 
Rehabilitation many borrow areas have 
of Borrow been rehabilitated in nne 
Areas with the landowner's 

request and to their full 
satisfaction. 

3 SoH Erosion Visual monitcinng, and 
operation in,pec1:lOn of 
embankments Will be 
carried out once in three 

Operation 

Operation 

Operation 

FOrest Department to PIU 
'T 

Forest Depart~ot 

iii 

Forest Department/ PlU 

'. 
<, 

The PIU will be responsible for a period of 
three years. 

" 

" 

The PIU will be re,ponslble for a period 01 '. 
three years. " 

,. 

7.2 Monitoring Parameters and Standards • 
The Environmental monitoring of the parameters involved and the threshold limits specified are • 
discussed below: 

7.2.1 Ambient Air Quality Monitoring (AAQM) • 
The air quality parameters viz: Sulphur Dioxide (S02), Oxides of Nitrogen (NO.), Carbon •Monoxide (CO), Hydro-Carbons (He), Suspended Particulate Malter (SPM), Respirable 
Particulate Matter (RPM) • Ammonia (NH3). Ozone (03). Lead (Pb), Senzo (a) pyrene (SaP). • 
Arsenic (As) and Nickel (Ni) shall be regularly monitored at identified locations from the start of ,the construction activity, The air quality parameters shall be monitored in accordance with the 
National Ambient Air Quality Standards as given in Table 7·2. The duration and the pollution •
parameters to be monitored and the responsible institutional arrangements are detailed out in the 

Environmental Monitoring Plan Table 7 ·5, , 

Table 7-2: National Ambient Air Quality Standards 
 • 
51. Pollutant Time 	 Concentration in Ambient Air 
No Weighted tndustrlal, 

AveragE! ResIdential, Rural 
.nd Other At.. 

1 Sulphur Dioxide Annual* 50 
(SO,). ~g/m' 24 hours" SO 

2 Nitrogert Dioxide Annual· 40 
(NO,), IISIm' 24 hours." 80 

3 	 Particulate Matter Annual· 60 

(size less than lOf.lm) 24 houn"'· 100 

or PM10 ~g/ml 


4 	 Particulate Matter Annual· 40 

E(Ologlcally Sensitive 
Area (notified by Methods of M"surement 

Centra' Government) 
20 
10 
30 
80 

60 
100 

40 

~Improved West and Gaeke 

wUltravialet fluorescence • 

·Modified Jacob & 

Hochhle..r (Na-Arsen~e) 


~Chemiluminescence 

-Gravemetric 	 , 
·TOEM 
-Beta attenuation 
~Gravemetrlc 

• 
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51. Pollutant 	 Time Concentration In Ambient Air 
No 	 Weighted Industrial, Emlog1cally SEnsitive 

Average Audenllal, Rural A,eojnotlfled!'t' ' Methqds of Measurement 

and Other"J!rea Central G .....nment! 
(sl.. less than 2.S'~i;Ill:. ",24 hours"', GO' SO' ·TOEM 
or PMlSll8fm~ 7,::,E ~Beta attenuation 

35 Ozone (01) Ilg/m S hours· 100 100 -uv photometric 
1 hours'" 180 180 -ChemilumineSCence 

~Chemjcal Method 
6 Lead (Pb) pg/m' Annual- O.SO 0.50 ·AflS/lCP method after 

24 hours** 1.0 1,0 	 sampling on EMP 2000 or 
equivalent filter paper 
-E'D-XRF using TeRaa filter 

1 Carbon Monoxide 8 hours· 02 02 ·Non Dispersive Infra Red 
(C01I'8fm' 1 hours" 04 04 IN DIRjspectroscopy 

8 Ammonia (NH,1 ~gfm' Annual* 100 100 -Chemiluminescence 
24 hours*· 400 400 -Indophenol blue method 

9 Benzene (Ct;H6) ~ml Annual'" 05 as 	 -Gas chromatography based 
continuous analyser 
-Adsofption and Desorption 
followed by GC analysis 

10 BelUO(a)Pyrene (Bap) Annual· 01 01 ~Solvent extraction fOllOwed 
particulate phase by HPLC/G~~nalysls '.' 
only, pg/m' '. 

11 Arsenic (As) J,.Ig/ml Annual· 06 06 ·MS/lCP method after 
""~, 

!>ampling on EMP 2000 or 
eqUivalent filter paper 

12 Nickel (NI) pg/m' Annual· 20 20 	 -AAS/ICP method after 
sampling on fMP 2(}(x) or 
equivalen~. fitter Paper 

OItAflnl101 arithmetic mean of minimum 104 measurements in a yeor at a particulor site taken twice a week 24 hourly at uniform 
jntervals 

~*24 hourly or (8 hourly or 01 hourfy monitored volues, as applicable, shoff be complied with 98% oj the time in a yeor. Z% of the 
time, they may exceed the limits but not on two consecutive days ofmonitoring. 

7.2.2 Noise Quality Monitoring 

The noise levels shall be monnored at already designated locations in accordance with the 
Ambient Noise Quality standards given in Table 7-3, The duration and the noise pollution 
parameters to be monfiored and the responsible institutional arrangements are detailed in the 
Environmental Monitoring Plan Table 7-5. 

Table 7-3: National Ambient Noise Quality Standards 
Area Code Category of Zones ~imits of Leq in dB(A} Day· N!&ht' 

--~" A Industrial 75 70 
B Commercial 65 55 
C Residential 55 45 
D Silence Zone •• 50 40 

.. Daytime shall mean from 6.000m to 10.00 pm and Night shall mean from 10,00 om to 6.00 om 

•• Silence zone is defined a5 area up to 100 meters around premises of haspltals, educatlonol institutIons and courts, Use 01 
vehicles horns, loud speakers and btlrsting of crackIng are banned in these zones 

7.2.3 Water Quality Monitoring 

Water quality parameters such as pH, BOD, COD, DO colifonn count. total suspended solids, 
total dissolved solids, Iron. etc. shall be monitored at all identified locations during the 
construction stage as per standards prescribed by Central Pollution Control Board and Indian 
Standard Drinking water specifications. presented in Table 7-4. The duration and the pollution 
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parameters to be monitored and the responsible institutional arrangements are detailed out in the 
Environmental Monitoring Plan Table 7-5, 

Table 7-4: National Standard of Water 
51. No Parameters IS,2296 (Class C) 

1 pH 
2 BOD 13 day, 27'C) 
3 Temperature (0C) 
4 Dissolved oxygen 

5 Color (Ha,en) 
6 Fluorides IF) 
7 Chloride, (CI) 
g Total Dissolved Solids 

9 Sulphate, (SO,) 
10 Iron (Fe) 

11 Oil and Grease 

12 Nitrates 

13 Chromium (er'1 
14 Cadmium (Cd) 
15 Lead (Pbl 
16 CopperlCu) 
17 Cyanide (Ol) 
18 Selenium (So) 

19 Arsenic {As) 
20 Phenols 

21 Detergents 

22 DDT 
23 Totot Coliform (MPN{lOO mil 

6,5-8.5 
3,0 

N5 
4 

300 
1.5 

600 
1500 
400 

SO 
0,1 

50 
0,05 
0,01 
0,1 
1,5 

O,OS 
0,05 
0,2 

O,OOS 
1,0 

Absent 

5000 

Method Adopted 

pH meter 
DO-Azide modification ofWrlnlder's method 

Thermometer 

Azide Modification of Wrinkler's method 

Visual Comparison method 

SPANOS method 

Argentometrit Titration 

Gravimetric Analysis '" 
Barium Chloride method 

Phenanthrolin method 

Partition - Gravimetric method 

Chromotropic acid 

Atomic Absorption Spectrophotometry 
Atomic Absorption Spectrophotometry 

Atomic AbsOrptiOn Spectrophotometry 
Atomic Absorption Spectrophotometry • 
Chloramlne-T-method , 
Atomic Absorption Spectrophotometry 

Atomic Absorption Spectrophotometry .. 
Spectrophotometer 

Spectrophotometer 
Spectrophotometer 

Multiple Tube Fermentation Technique 

N5: Not specified; Brackets (( J) Indicates extended limits. All the values in mgllifotherwise mentioned • 
7.2.4 Monitoring Plans for Environment Condition '. 
For each of the environmental components, the monitoring plan specifies the parameters to be • 
monitored; location of the monitoring sites and duration of monitoring, The monitoring plan also 
specifies the applicable standards, implementation and supervising responsibilities, The • 
monitoring plan for the various environmental condition indicators of the project in construction 
and operation stages is presented in Table 7·5, Monitoring plan does not include the requirement 
of arising out of Regulation Provision such as obtaining NOel consent for plant site operation, • 

• 

, 

• 
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Table 7-5: Environmental Monitoring Plan 
Attribute Project Stage Parameter Special Guidance Standards Frequency Duration Location Implementation 

Air ' Construction 
SOl, NO... RPM, SPM, 
OllPb, CO, NH],Co;HI\( SaP. 
As and Ni 

High volume sampler to be located SOm 
from the plant in the Downwind 
direction. Use method speclflOd bV cpce 

'for analysis 

Air (prevention 
and Control of 
Poltution) 
Ruies, CPCS, 
2009 

Th.... 
seasons per 
year 

24 hours 
SampBng 

Along the 
road Hot nil. 
I batching 
plant 

Contractor I PiU 

Operation 
Two seasons 
in a year for 
three yea~ 

Along the 
road 

Contractor I PIU 

Water Construction 

AI! essential characteristics 
and some of desirable 
charactensticsas decided 
by the Environmental 
Spedaijst ofthe esc and 
PIU 

Grab sample collected from'.source and 
Analyse a.s- per standard Met~ods for 
Examination of Water and Wastewater 

Indian Standards: 
for 
Inland Surface 
Wate" (IS: 2296, 
1962 

Four seasons 
per year 

Grab 
Sampling 

Along the r'Oad 
Surface water 
sources 

Contractor I PIU 

Four seasons 
Operation for three Contractor I PIU 

years 

Noise Construction Noise levels on dB (A} scale 

Equivalent n"otse levels uslng an 
integrated noise lewl meter kept at it 
distance of 15 from edge of pavement 
Equivalent noise lewls using a.n 
Integrated noise level meter kept at a 
distance of 15 from edge of pavement 

MoEFNoise 
Rules. 2000 

Three 
seasons per 
year 

leqin 
dB(A) of 
daytime 
and night 
time 

Along the 
road Hot mix 
I botching 
plant 

Contractor I PIU, 

Three 

Operation 
seasons per 
year for three 

Along the 
road 

Contractor I PIU 

years, 
Threshold for 
each 
contaminant set 

Soli Construction 
Monitoring of Pbl SAR and 
011& 
Grease 

Sample of soil collected ~o acidified and 
analysed using 
absorption Spectrophotometer 

by IRIS database 
of 
USEPAuntll 
national 

four seasons 
per year 

Grab 
sampling 

Along the 
road Hot mix 
I batchlng 
plant 

COntractor I PIU 

standards are 
promulgated 
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Attribute ProjKt Stage Parameter Special Guidance Standards Frequency Duration location ImplementatioF'l 

Operation 
Four seasons 
for three 

Along the 
road 

Contractor f PIU 
years 

Borrow.... Construction As: per Guidelines Visual Observation On~e:ina 
month 

Borrow area 
Iotation COntractor 

Tree 
plantation 

Operation 
stage 

As per Design Quarterly 
Areas where 
plantation IS 
being done 

Contractor I PIU 
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7.2.5 Reporting System 

Reporting system for the suggested monitoring program operates at two levels as: 

• 	 Reporting for environmental condition indicators and environmental management indicators (except 
tree cutting indicator) 

• 	 Reporting for operational performance indicators at the PIU level 

Contractor and Engineer operate the reporting system for environmental condition and 
environmental management indicators (except tree cutting) The Environmental Cell of PIU will 
operate the reporting system for environmental management tree cutting indicator and operation 
performance indicators, The PIU will set the targets for each activity envisaged in the EMP 
beforehand and all reports will be against these targets, 

Contractor will report to the Engineer on the progress of the implementation of environmental 
conditions and management measures as per the monitoring plans, The Engineer will in turn 
report to the PIU on a quarterly basis which will be reviewed, Along with these reports, 
Environmental Cell of the PIU shall report progress of tree cutting, compensatory plantation, 
landscaping and survival rate as per the monitoring plan, Reporting fonmats have been prepared, 
which will fonm the basis of monitoring, by the Engineer andlor the Environmental Cell as 
required and presented as Annexure-2, 

'~ 

Table 7-6: Summary details of Reporting 
'" Format Item Stage Contractor Environmental Supervision Consultant Project 

No, Cell fSc) I Concessionaire Implementation 
Unit ("lUI 

EMl 	 Identification of Pre-
Disposal Construction 
locations 

EM2 	 Setting up 0["- - Pre
Constructlb-n Construction 
Camp ~'; " 

EM3 Borrow Area Pre~ 

Identification Construction 
EM4 Tree Cutting Pre· 

Construction 
EMS Tree Plantation Constroctlon 
EM6 TopSoil Construction 

-Monitoring 

Eel Pollution Construction 
Monitoring 

Eel Pollution Operation 
" ~ Monitoring 

~'H OPI Survival Rate of Operation 
Trees 

,,' OP2 Status Regarding, Operation 
Rehabllitation"of{·;;:; ,: 

~'- > \'
Borrow Areas "~ 

'-ImplementatIon ImplementatIon'" 
& RepOr1lna to & R"",rtlna to Supervrsi~ri 
SC PIIP 

OneTime OneTime 

OneTIme 	 OneTIme 

OneTime 	 One Time 

Monthly 

Monthly 
Quarterly Continuous 

As Per 	 Quarterly 
Monito~ing 

Plan 

Quarterly 

Oversee 

' Report1na ' fReld 
toPIU c' Compliance 

';. MonitoHna 
OneTime One Time 

OneTime OneTime 

OneTime OneTime 

Quarterlv 

Quarterly 
Quartel1\f Quarterly 

Quarterly Quarterly 

~As Per 
Monitoring 
Plail 
Quarterly 

Hall Yearly 
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8.1 Introduction 

The objective of this stakeholder consultation is to get different views on the project activity, to 
take into accou nt concerns and recommendations. From the project inception stage itself, the 
consultation procedure has been continued as part of the environmental screening, 
environmental assessment and environmental management plan preparation at various stages of 
technical proceedings of the project. 

Stakeholder consultation involving local communities in the project planning is basis of the 
participatory planning. Because, often suggestion and option given by the people improves 
technical and economic efficiency of the project and suggested improvements proposals (if 
adopted by the project) of the people also generates sense of ownership within communities thus .. 
eases implementation process. 

Following section highlights level of consultative procedure adopted at various stages, strategies 

to participatory and continued consultation and specific inputs from the stakeholder's consultation .. 

in project planning. 
 • 
8.2 Identification of Stakeholders 

Consultations are conducted with both primary and secondary stakeholders in the project area. 
The primary stakeholders consulted are usually (i) Roadside community having their temporary 
or permanent residences (PAP's) (ii) Road side shop owners/vendors and (iii) Road users (iv) 
Community Leaders. While the secondary stakeholders are mostly the project officials (PWD), •Village representatives, NGO's, f€IW academicians and other consultants (if any) working on road 
projects in the area. • 

Primary Stakeholders 
1 	 • Potential PAPs, stakeholders and Community leaders •

(Main stakeholders~ 

Secondary Stakeholders 
(Oth ... ,lakeholders) 

• 	 Groups of affected persons; •• 	 Village representatfves-flke Sarpanch and members, PRj's, Village 
Ie-vel health workers.. Patwarls 

• 	 Tribal groups 
• 	 lOcal voluntary organizations like caOs and NGOs; 
• 	 ~ield level EnSineers tAsst Engineers" Junior Engineers), PWD, 

Government of Assam. • 
• 	 Other project stakeholders such as official of line Department 

8.3 Consultations with Primary Stakeholders 
•• 
• 

Consultation with the community is carried out with the intention of informing and educating the 
Project-Affected-People (PAP's) and stakehOlders about the proposed action before the 
finalisation of design so as to include their inputs. Consultation is also carried out to identify the 
problems associated with the proposed project and the needs and values of the population likely 

• 
, 

to be impacted by the project. Locations are selected which represent the predominant land 
uses of the project area and also included all sections of people in the project region - from 
agricultural labourers 10 land owners, shop keepers and political party representatives. 
Consufiations are carried out at Ghiladhari Bagan LP School in Golaghat district. In each of these 
consultations, the villagers are briefed about the project (the RoW width, the length of the 
alignment, the locations where it would be crossing etc) and the potential benefits of the project. 
It is also informed that this is a preliminary consultation and that a detailed interactive session 

.. 
• 
• 
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would be conducted at a later stage< The minutes of the consultations carried out in respective 
locations is presented in the Table 8-1 < 

Table 8-1: Details of the Consultations along the project corridor 

Date/Venue of Consultation/PartiCipants 

Date: 05/06/2010 Time: lpm 
location: Ghiladhari Bagan LP School 
Participants: The direct stakeholders l.e. the 
PAPs and local leaders formed the majority of 
the meeting, The indirect stakeholders included 
offidals from the PWO and the ronsultants 
from MIs Lea Associates South Asia Pvt Ud. 
Attendance sheet of the Public Consultation is 
enclosed as Annexure 4.1of this document, 

-&-f 

Issues Raised Response gi....en bV the Consultant 
andPWD 

The consultation highlighted the 
need of one good condition road 
to maximize the publiC benefits. 
Community ensured that they 
have no objection for land 
acquisition for the sake of a good 
road. They explai ned the 
importance of new road to 
improve access to sodo economic 
service. Stili numbers of PAPs 
raised social Issues as bellow

• 	 Affected structure (shops) 
should be reconstructed as 
soon as possible otherwise it 
will effect their livelihood, 

• 	 Community teUs most people 
of this area are poor. So local 
labours should be employed 
in construction work. 

• 	 The community is worried 
about the Quality of the work, 
So they demand that quality 
of the work should be 
ensured by strict monitoring 
and construction work should 
be entrusted to good and 
efficient contractor. 

Consultation with local 
communities along the proposed 
road needs to be carried out 
especiallY to incorporate social and 
environmental concerns Into the 
design. The eornmunity expressed 
their sodal and environmental 
concerns as follows

• 	 If road is construtted with 
width restrictIon in the 
market area there will be less 
impact 

• 	 Road safety is one of the 
nation's most serIous public 
health issues. To prevent this 
health issue community 
recommended as follows

• 

• 

• 

• 	 Safety measures should be ! 
provided at all sensitive i • 

locatlons, ! 

• 	 Stone aggregates should not 

be dumped near the schoo! :1 

and market during the time of 
construction --L 

Responses given by the consultant and 
PWO by explaining the practical 
mitigation measures to issues raised 
by the communtty as follows-

The- compensation for land and 
building shall be provided within 
the ambit of the LA Act and to 
meet the replacement value R & 
R assis~ance will be provided. 

• 	 The major widening and 
strengthening work planned will 
take place within the ROW, which 
will be based on IRC 
require'TIents, or as agreed with 
the PWO based on land 
availability, gradient, traffic and 
congestion of population along 
the roaj length, 

• 	 All PAPs will be entitled to 
relocation and rehabilitation 
assistance over and above the 
compensation received under the 
LA Act. Those PAPs who are not 
entitled for compensation 
(encroachers and squatters) will 
get R&R beneOts as per their 
entttiement, besides 
compensation as stipulated, All 
losses, including loss of income, 
will be (ompensated within the 
overat! R & R package as per the 
broad entitlement framework. 

Grievances Redress Committee 
will deal With grievan(es 
regarding R&R assistance, 

Culverts and cross drainage 
structure will be provided at 
regular intervals, 

Safety measures will be- provided• 
at sensitive- locations In the 
consultation with the community, 

• 	 The proje-ct will give preference 
to PAPs for employment based 
on skills available and project: 

requirement, 


Stone aggregates would not be 

dumped near the school and 
market in the time of 
construction 
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8.4 Consultations with Secondary Stakebolders 

Consultation with the PWO (ASRP) officials at Head Quarter and field offices have resulted in 
getting idea about the plan for improvement by PWD, understanding field situation, likely 
negative environmental & social impacts, probable mitigation measures etc, Since the road 
design is done in·house, the necessary details for the proposed design like proposed RoW, 
proposed bridges, bus bays, proposed alternative alignments, proposed drains and utility shifting 
etc ... is shared with the conSUltants for better environmental and social assessment. 

Consultation with the District Officials and other key persons (Principal Secretary, 
" CommiSSioner) are organized. Issues discussed in the meeting are regulatory clearances such 

as Permission of tree cutting, Land acquisition, Entitlement Framework, Utility shifting, etc. 

• 

.. 
• 

• 

.. 
" 
, 

• 
• 
• 
, 

• 

• 
• 

• 
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Environmental Management Plan (EMP) deals with the implementation procedure of the 
guidelines and measures recommended to avoid, minimize and mitigate environmental impacts 
of the project. It also includes management of measures suggested for enhancement of the 
environmental quality along the SH·32. The institutional arrangement made under project will 
look into the implementation of project as well as EMP and the various legal settings applicable 
to the project are briefly stated in Chapter 4. 

The avoidance, mitigation & enhancement measures for protection of the environment along SH
32 have been discussed in detail in previous chapter. Although the social environmental impacts, 
its mitigation and management are an essential component of the EMP, this section excludes it 
for the purpose of clarity and procedural requirements. Social environmental elements have been 
separately deall in separate volume namely, Resettlement and Rehabilttation Action Plan (RAP). 

9,1 Objective ofEMP 

The EMP is a plan of action for mitigation / management I avoidance of the negative impacts of 
the project and enhancemenrof the project corridor. For each measure to be taken, its location, 
implementation and overseeing I supervision responsibilities are listed. A description of the 
various management measures during various stages of the project is provided in the Table 9·1. 

9.1.1 Pre·Construction Stage 
Pre-Construction Activities by PIU 

Prior to the contractor mobilization, the PIU will ensure that an encumbrance free Col is handed 
over to enable the start of construction. The RoW clearance involves the following activities: 

• 	 Clearance of the RoW including removal of trees, and 
• 	 Relocation of common property resources impacted. including cultural properties as temples and 

community assets as hand pumps and other utilnies 

Pre-Construction Activities by Contractor/Engineer 

The pre-construction stage involves mobilisation of the contractor, the activities undertaken by 
the contractor pertaining to the planning of logistiCS and site preparation necessary for 
commencing construction activities. The activities include. 

• 	 Joint field verification of EMP by the Engineer and Contractor 
• 	 Modification (if any) of the contract documents by the Engineer 
• 	 Procurement of construction equipment I machinery such as crushers, hot mix plants, batching plants 

and other construction equipment and machinery 
• 	 Identification and selection of material sources (quarry and borrow material, water, sand etc] 
• 	 Selection, design and layout of construction areas. hot mix and batching plants, labour camps etc 
• 	 Planning traffic diversions and detours. including arrangements for temporary land acquisuion 

9.1.1 Construction Stage 
Construction stage activities by the contractor 

Construction stage activities require careful management to avoid environmental impacts. 
Activities that trigger the need for environmental measures to be followed include: 
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• Imbibing environmental principles at all stages of construction as good engineering practices 
• Implementation of site-specific m~igationlmanagement measures suggested 
• Monitoring the quality of environment along the construction sites (as air, nOise, water and soil) 

There are several other environmental issues that have been addressed as part of good 
engineering practices, the costs for which have been accounted for in the Engineering Costs. '. 
They include improvement of roadside drainage, provision of additional cross drainage structures 
or rising of road height in flood prone stretches and reconstruction and improvement of bunds of 
the affected water bodies. 

Construction Stage Activities by the PIU • 
The construction slage involves the following activities by PIU: 

• Tree plantation along the project corridor and landscaping along junctions by the PIU. 
• Monitoring of environmental conditions through approved mon~oring agency 

9.1.2 Operation Stage 

Operation stage actives are to be carried out by the Environmental Cell includes mostly 
environmentat monitoring of operational performance of the various mitigation/enhancement 
measures carried out as a part of ASRP. " 

Other Activities • 
• Orientation of Implementation agency staff towards project specific issues of EMP implementation 
Conducting additional studies for issues identified during any stage 

implementation 

of project preparation/ 

• 
-, 

'11 

• 

• 

• 

• 

, 
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Table 9-1: Environmental Management Plan 
51. No Activities 	 Management Measure Location Referencel Responsibility 

Planning and 	 Supervision and 
Execution Monitoring 

1.0 PRE-C0NSl'llOCTlON STAGE 
1.1 Pre-construction activities by PIU 

1.1.1 land Aeq~lsltion::,1::, 
.:f~~;>: '-;. -"7 

The totalareo of PfMt~ hind 
to: be, acquired is 1 SlSM, 2 
ICatha, andl!,2:(essa (2 Kath. 5 
lessa in,' the vill~ of 
Bhalukmarl. Kakamari and 
Goshal Bari,4 Katha and 18.22 
lessa in Town Haibor and, 
:Uessa in Niz·Sarpujla). 

The cate&"iy of land to he 
acqul~:ls:2 ~ and 15 
less•. of>resl~l land, 9 
Lessa of agriciDtu~af land, 4 
Katha and '1.2 ~ssa of 
commercial land and 3 Lessa 
'of highland not fit fOr 
<:ultivatiOn 

1.1.2 Tree Cutting: 

The total number of trees. to 
be cut for the project is 675 

IA act, 1984 ~ 
AssamState:~s 

R,esettlem~nt"arid 
;oRehabilitation 
PoIicy,2004 

Design 
MaRTH 201.6 

PIU. Revenue Dept., 
NGO$. Collaborating 
Agen~is.::~~:, ' 

"'+,<:'; 

Dept of Environment 
and Forest, Assam, 
Tree Fetling Contractor, 
PIUI ASRP 

, i~.~ 

.',' PtUIASRI' 

Plu/ASRP, 
Site 
Engineer/Su 
pervision 
Consultant 

The acqllisitloliof lanp.and properties (Govt. .'CoiTfdor of Impact. 
/prj~ate) will be ca~'Qutin;aC,cordancewith 
:.theLA act and .u.e.~", State Road 
Rese~lement and Rehabilitation Policy. 

. . 
ASRP b~s tp ascertain that the environmental 
impacts ariSing due to the additional 
acquisition of land during Project 
implementation ~!I be addressed and,' tl\e, 
same shall be intE8~ted In the EMP and other ',: 
relevant contract dOQJments. 

As fat as possible maximum efforts shall be 
made to minimize the number of trees 

. proposed to be felled by adapting suitable on 
the spot adjustment of engineering designs. 

Trees shall be removed from the Corridor of 
Impact and construction sites before 
commencement of construction, Prior 
Permission shall be obtained from the Forest 
Settlement Officer for the felling of trees. 

' 

Corridor of Impact, 

1 MoRTH a.wse 111.1 w1th modifications mentioned in Appendix 3.15 shall be applicable for all the EMP Clauses 

I C.f\." " 
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Sf. No Activities 	 Management Measure location Reference1 Responsibility 

1.1.3 	 Utility Relocation and 
Common Property Resources 
(CPR',) 

The trees cut shalt be disposed off through 
auction {inclusive of tree stumps). This 
disposal shall be done immediately to ensure 
that the traffic movement is not disrupted. 
Progress of tree cuttinB shall be reported to 
the P!U. 
All community utilities and common property 
resources such as stand postsl bore wells, 
wells, ponds, water supply lines. toilets, 
sewage lines, drainage systems, optital ftber 
cables, electric power supply lines, 
transformers. irrigation pump. houses, 
telephone and· television gbles. .'shalt be 
relocated and restored bef6~ the 
commencement of the react ·improvement 
activity, 

While reiCJ(;lting these utllitfes and facilities. all 
concerned agenc:ies including PIU shall take 
necessary pre-uutions aOd shatl provide 
barricades/delineation of""'~ sites to prevent 
accidents including acdi:Ie:ntal fall into bore 
holes, plts~ drains both dUritlg demoUtion and 
construction! relocation of sum faciUtles. 
Standard safety practices shall be adapted for 
all such works. 

Early completion of works for $ch~Sl colleges 
and health centres Including shifting of gates 
and construction of boundary wails shall be 
planned during holidays so that the risk of 
accidents and disturbance to day-to-day 
activity of such institutions are minimized, 

Proper placement (as per codes) of passenger 

Planning and Supervision and 

Executfon Monitoring 


Corridor of Impact. Design ASRP/PIU; PIU/ASRP, 
MaRTH 110.7 Concerned Site 

Agendes!Departments; Engineer/Supervision 
Contractor Consultant 

~r: 

lEA' : 
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SI. No Activities Management Measure Location Reference1 Responsibility 
Planning and StJpervislon and 

Execution Monitoring 

1.l.4 Relocation of Cultural and 
Religious Properties 

17 Cultural and Reli~ous 

Properties are getting 
affected, In that 2 structures 
are fully affected and 15 
structures ar. partiaily 
affected, 

sheltets/bus stops shall be ensured to prevent 
dlstress tOthe commuters and passengers. 

Re~""tion skes for ,I CPI\$, lItaQ be, selected in 
(ons,un"Iol1~, with concerned, 'mdimUnities, 
locafadmini$t~tive authorities/departments. 
All cultural properties within the CO'I, whose 
structure is getting affected funy, shall be 
relocated at suitable locations, as desired by 
the community; and for partially impacted 
structures enhancement measures shan be 
applied at the same sites before construction 
begins. depending on the availability of space, 
requirement of the communi1ies and fund 
availability, 

No cultural properties or religious structures 
shaH be removed or relocated Without the 
knowledge and written consent of the 
concerned parties or communities and local 
administration as the case may be, Sites for 
the relocation of these religious structures 
shal! be identified in accordance with the 
choice ofthe communrty. 

As far as possible, the architectural elements 
of the structure should be 
conserved/reflected/tI'ansiated into the design 
of new structures in accordance with wishes of 
the community 

Proper drainage and garbage disposal at such 
sites shall be ensured (0 prevent unhygienic 
conditions, blocking of drains etc. at/near 
relocated structureS. Garbage collection bins, 
soaks pits or other appropriate measures shall 

Corridor of Impact. 
Tempi. - 62/100 
Temple - 70/000 
Mosque - 70/010 
Naamghar - 71/200 
Mosque - 73/720 
ldga (peopte gather 
for religious reason) 
73/920 
Small Shrine 74/420 
N••mghar - 75/610 
Small Shrine - 76/730 
Medium Sized Shrine 

78/110 
Small s-hrine - 79/180 
Naamghar + 8Q/900 

Naamghar 82/785 
Temple - 11/000 
nosk, 22/39S 

Design Plu/ASRP; PIU/ASRP. 
NGOs; Contractor; SHe 
Concerned Community Engineer/Su 

pervision 
Consultant 
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SI. No Activities Management Measure 

be provided apart from simple enhancement 

location Referencel Responsibility 
Planning and 

Execution 
Supervision and 

Monitoring 

ofsuch sites" 
1.1.5 Orientatkm of 

ImpJementlngAgencies 
The PIU shall organize orientation sessions 
during all stages of the project. Thi:s ~aH 
,ndude on-site training (genel'al as well as 
specific to the contelCt; of this subproject) 'as 
well, 

PIUjASRP, 
Sit<> 
Engin'eer/Supervl$ion 
Consultant 

PIU!ASRP 

These sessions shall Invofve concerned 
division--Ievel staff of the ~P involved in the 

1.2 
1.2.1 

Pre-constructi
Jojnt Fle!d Verification 

.ub-pro)ett. Staff of the Sile Engine.r! 
Supervision Consultant and, tt,e'jmplementing 
agendes. 

on activities by the Contractor/Encineer of esc 
The Engineer Indlarge of Supervision 
Consultant and the contractor shall carry out 
joint field verifteatlon to ascertain the 
ne<:esslty of saving trees, environmental and 
community reso\Jrces wherever ,~uch 
representations Q('suggestkms in ~n8ltaw 
been receiVed and forWarded by th~;,fI,rnject 
auth'ority or:bv the site engineer In :acib!dance 
with the loCal situations. 

Project Corridor EMP Contractor; 
Environmental Officer 
ofSC 

PIUjASRP 

The oomplaints/suggestions together wtth the 
observations and e.xpert opinion of the joint 
verification team containing the need for 
additional protection measures or changf$::'~ , 
design/scale/nature of protection meaSures 
including the efficacy of enhancement 
measures suggested in the EMP shall be 
summarized 1n a written document containing 
all the details with date. time, place and 
sigmture of the individuals involved and this 
'hall be sentlo PIU!ASRP forapproval. 
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151. No Activities Management Measure location Reference Responsibility 

Planning and Supervision and 

Execution Monitoring 


1.2.2 Assessment of Impacts due to 

Changes/Revisions in the 
Project Work 

1.2.3 
1.B.1 

Procurement of Machinery 
Crushers, Hot-mix Plants 
8atchlng Plants 

& 

The PIU shall maintain proper documentation 
and justifications/reasons in all such cases 
where deviation from the original EMP is 
propo!ed. . 
The Engineer ~ Incharge of esc shall assess the 
impacts and revise/modify the EMP in 
cons.ultation with the PIU!ASRP in accordance 
to the recommendation made by the field 
survey party in the event of changes. /revis.ions 
("Including addition or deletion) in the project's 
scope of'MJrk. 

Specifications of crushers, hot mix plants and 
bat ching plants shall comply with the 
requirements of the relevant current emission 
control legislations.. 

Hot~mix and batching plants shall be located 
l000m away from settlements, forests, 
wildlife movement areas and commercial 
establishments, preferably In the downwind 
direction. No plants can be set-up wrthin 
1000m from the residentlal/ settlement 
locations. 

The Contractor shall submit a detailed layout 
plan for all such sites and seek prior approval 
of Engineer - Incharge of esc before entering 
into formal agreement with a land owner for 
setting-up such sites. Actions by esc and 
PIU/ASRPagainst any non-compllance shall be 
borne by the Contra<.tor at hiS own cost. 

Arrangements to minimize du"t pollution 
through proviSion of wmdscreens, mist spray 
units, and dust encapsulation shall have to be 

Project Corridor 

Project Corridor' 

AU construction 
machineries 
(Crushers, Hot-mix 
Plants & Batching 
Plants) should be 
kept/stationed 1000 
m away from 
Morigaon (66/750 to 
69/1801, Dalbo" 
(69/390 to 69/7801 
Barhi Gaon (70/020 
to 70/290), Oandua 
(70/170'0 71/370}, 
Jaluguti (73/650'0 
75/9601.8arapujia 
(82/600 Lv 84/170). 
Gandhibori (85/870 
to 86/0701, Kuhigaon 
(90/170 to 90/770). 
Jamugurj (93/370 to 
93/870) and Nagaon 

(100/270'0 

EMP Contractor; 
Environmental Officer 
015C 

PIU/A5RP 

Contract. MoRTH: 
111.1, Gol Air 8< 
Noise Standards, 
OSHA Standards 

Contractor Environmental Officer 
01 SC; PIU/A5RP 
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SI.No Activities Management Measure location Reference1 Responsibilitv 
Planning and Supervision and 

Execution Monttoring 
provided at all such sites. Specifications of 103/070} 
crushers, hot mix plants and hatching plants 
shall comply with the requirements cf the 
relevant current emisSion control legislations 
and Consent / NOC for all such plants shall be 
submitted to the esc and PIU/ASRP. 

NO sllch installation by the Contractor shall be 
allowed till all the reqllired legal c!earam:es are 
obtained from the competent authority and 
the same is submitted to the PIU!ASRP and the 
CSC< 

1.2.3.2 Other Construction Vehides, The discharge standards promulgated under Contract, Contractor Environmental Officer 
Equipment and Machlnery the Environment Protection Act. 1986 shalf be Environment of SC: PIU!ASRP 

strictlv adhered to. All vehicles, equiPment Protection Act, 
and machinery to be procured for construction 1986& 
shall confol'f'ri to the relevant Bureau ,of Indian MoRTH:llU 
Standard (SIS) norm~ 

Noise limits for constructk:!n,' 2Quipment's to 
~ Pl'OQJred such as Comp8ctOT5, roller'S, front, 
lOadelS# concrete mlxti!lrs, cranes (moyeable~ " 
vibrators and saws s~all not exceed 7S, ~B' 
,fA),when measured it one metre dlstB'tKe 
from the edgeaf the equipment In free:lieJd, 
as specified In :the Environment "(P~tedion) 
Rules,198li. 
Efflcient and en'VIronment friendly equipment 
confirming to the tatest,noise and effluent 
emission control measures El'Vaifebie in the 
market shall be used in the project. 

The Contractor shan maIntain a record of PUC 
for all vehicles and machinery us~ during the 
contract pe-riod, which shaN be produced to 

LEf\' " 
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51. No Activities 	 Management Measure lOcation Reference1 Responsibility 
Planning and Supervision and 


Execution Monitoring 

the PllJ/ASRP and ~e Supervision Consultant 

"for verificationwhenever required. 


1.2.4 Identification & Selection of Material Sources. 
1.2.4.1 Borrow Are.s ., ';' 'i !lrmnge""," furloo.ting the source.. 9f.suj)plv £cologl<lillV."""sltlve MaRTH: ~.2.2,2 Cot]\I"a<Ior Supervision 

~±1ie,~rial for embankment and sub-srade as area .."' .. " , .:~:>, :'~ Consultant; Plu/ASRp 
\·:~~tas, complJante~ 't9 en'llironmentai I 

·	"QljiJei;,ents, as appl.abi<tlejJ)all be the sole 

responSibmtv of the.'" '"dJ.rtf3.ttor. The 

erwironment~fper::sonnel sha'Wbe. required to 

insped every borrow area location "prior to 

,approval. 
. · ' . 
•Fotmat fOf reportil\ll.shall be as per .he 

RepOrting Format ("""mit EM-3 - An......'. 2 

EnVlrOl)inental Repordn. System and 

Gui~«-.3 Bouow area, management} for 

S""";';;;Area. The Engl.....r.lnch.rge of the 

ese shaH be '~quired to ins~ ewry, borrow 

area tocati6lf~"d evaluate Such proposals in 

aemrdance to<'environmental requfremerns 


, -Pnoi"to issuing 3pprQval for use of such sites. 
r,; 

No ~orrOw areas shall be opened within S()()m 

of witdHfe movement zones and forest areas. 


,.~ .,,,,:,The bar'rOw ~reas shall be atleast 300m from 
. 	,'.iChQots itrid"',vilta"8e access roads. 


,'0, ';,t~i';:,' "'" \"," 

The Corrtractor sllall' not borrow earth from 


.',> the ~ctecf~v.bofTOW area until a formal 

,::,~reeme.nt ~ sr,ned between land owner and 


.~:, Contrmor lind a copy of this agreement is 

submitted to the. £!l8Ineer - In-thallie. of the 

cSc~ Th·e's.uperv~T~n Consultant :.hall report 

th.se facts to the PIU!ASRP along w~h the 


y remarks j~ the prescribed format with 

documentary proofs. 


..---. 
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$I. No Activities Management Measure location Reference1 Responsi bility 
Planning and Supervision and 

Execution Monitoring 

Planning of haul roads for accessing borrow 
materials shall be undertaken during this 
stage. The haul roads shall. be routed to 'avoid 
agricultural areas. In case agricultural \and is 
disturbed, the: Cootractor shall rehabilitate rt 
as per Borrow Area 8Uidellne given in the EMF 
or as approved by the: Engineer ~ In--charge of 
esc, 

Haol:roads shall be maintiJined~thmughout the, 
oPeration period of the borrow ...... 'llY 
I,.ir.c.tertaking the reqUired maintenanc.e, and 
'repair works, wbtch may ifidude 
strengthen1n& . pdt hole repalri'ng and 
diver.>ions. Improvements shall be done to 
reduce inronveniell(.e to users of these roads, 
residents liying along -the hatd, ri>ads and 
minimiZe air"and water pollution: / 

,. ,." . ' , ;::}! 
Such:rneasum shall in~e."tiut;:not lirnite#' 
to,-lji.cilren' sprinkling b!~r. rep.jrlngqf 
tht!,~ road. r~d safety pnw!sions (warning a,rut 
li'tfotfnatory signage. ~fJagmen etc);;;,}tnd 
e';"'ri08 coverlog., <I Io.ded velt~' by 

waterproof tarpaulin; consu~ation "i!IIi'P!lblic1 ,.' ,'" 
and spedal precautions are ~~red when 
measures are 1mpfementep "'~ schools. 
health Centers and setti@ment,ar;eas. 

All borrow areas whether in private. 
community or IOYl:, land shaN. be restored 
either to the orig~nal condition or as per the 
approved rehabifltation plan (Format on ~ 
Annexure 2 ~ Redevelopment of Borrow 
Areas) immediateIV~pt.:fn completion of the 
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51. No Actillities Management Measure location Referencel Responsibility 
Pianning and Supervision and 

Execution Monitoring 

1.2.4.2 Quarries 

1.l.4.3 Arrange~nt for' ConstrudloO 
Water 

use of suc::h a SOurCE!, 
The COntractor shail identify materials from 
existing lirensed quarries with the suitable 
materials for construction Apart from 
approval of the quality of the quarry materials, 
the Engineer's representatIVe shall verify the 
legal status of the quarry operation, as to 
whether approval from Assam State 
Government is obtained. 

No quarry and/or crusher units shall be 
selected or used, which is within lOOOm from 
the forest boundary, wildlife movement path, 
breeding and nestmg habitats and national 
parks/sanctuarles, No plants can be set-up 
within l000m from the resldentlal/ settlement 
locations 

Contractor sha~1 also work out haul road 
network used for quarry transport and report 
to Engineer ~ Incharge of Supervision 

Consultant who shaH inspect and in turn 
report to PIU/ASRP 011 the suitability of such 
haul roads from safety of residents, 
biodiversity and other environment point of 
views. 

,The contractor $"all source,the ·requirement'of 
,;'water preferentially from surface water 
, bodies, as rivers and,t@('lb in,ttte PT9~ area, 

The contractor shall,b1>.liowed to P<J/!1jI Qniy 
from til.. surface water bodies. Boring OJ'any 

.. tube wells ,shall be~!:9!lI~~ed. To avoid 
disruptlon/dlsturbance'to,,·!other wateF' users, 
the' contractor shal(extract. water fnirnAfl(ed 
locatiOns. The contra'ctor shall consult the local 
people before finalizing the locations. 

Quarry area should MoRTH: 111.3 Contractor Supervision 
be located lOOOm Consultant; PIU/ASRP 

from the following 
locations: 

Morig/3Dn {66/750 to 
69/180), Oalban 
(69/390 to 69/780) 
BarhiGaon{70/020 
to 70/290), Dandua 
(70/170 to 71/370). 
Jaluguti (73/650 to 
75/960), Barapujia 
(82/600 to 84/170). 
Gandhlbori (8S/870 
to 86/070), Kuhlgaon 
(90/170 to 90/770), 
Jamuguri (93/370 to 
93/870) and Nagaon 
(100/270 to 
103/070) 

All rive", / surfa", Contrad Contractor Environmental Officer 
water bodies that of SC : PIU/ASlip 
can !le ~ed in the 
project 
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EA & SA fur As;<,-um State Road.,>" Project Draft Environmental Impact Assessment Report (SH-32)
PWD, Governm(inC ofAssam June, 2011 

SI.No Activities Management Measure location Referencel Responsibility 

Planning and SUpervision and 
betution Monitoring 

1.2.4.4 	 Sand {all river and stream beds 
used directly or indirectly for 
the project} 

Only at Jocations where surface wDter sources 
are not available, the contractor tan 
oomemplate extraction of ground water. 
consent from ~e Engineer that "no surface 
water resOuft.e is available in the immediate 
area for the proJect'" is a pre-requisite prior to 
extraction of ground wate~. The (ontractor 
shall need to cof1l)ly with the (equirements of 
Department of Irriga,oonz Assam and se-ak their 
approvaJ fi)r doing so, 
The contractor shall identify sand quarries 
with requisite approvals for the extraction of 
sand. In case of selection of new sites for sand 
quarrying, the Contractor shall obtain prior 
approval and concurrence from Competent 
District Authority and the Enginee( - Incharge 
of the esc keeping in view the objections and 
convenience of the local population, who may 
restrain such activities for their own security 
and safety. 

Where the supplier of sand is another party, 
the authentic copy of !Caloe agreement that 
has been executed between the local 
Tahasfldar and the supplier has to be 
submitted to esc and PIU/ASRP of the project, 
befofC any proOJrement is made from such a 
site. 

To avoid accidents and caving in of sand banks 
at quarry sites, sand shall be removed layer by 
laye~. Digging deeper than the permissible 
limit has to be completely avoided by the 
Contractor. Such quarry shatl be barricaded 
10m away from the periphery on all sides 

AI! riverbeds Contractor Environmental Officer 
recommended for DISC: PIU!ASRP 
sand extraction for 
the project. 
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EA & SAfar A.s!am State Raads Proje,r Draft Environmental Impact Assessment Report (5H-32)
PWD, Gavern ment ofAssam June, 2011 

SI. No Activities Management Measure Location Reference1 Responsibility 
Planning and Supervision and 

EXe<:ution Monitoring 

1.2.5 	 labou~ Requirements 

1.U 	 Setting up construction sites 
l.U.1 	 Construction Camp Locations

Selectlon~ Oesign & Layout 

1.2.6.3 	 Arrangements for Temporary 
Land Requirement 

except the entry point. so as to prevent 
accidental fall of domestic cattle, wildlife and 
human beings" 
The contractor shall; use' ~'umldlled labour 
drawn from local communities to aVoid :any 

. add..itional stress on the existing facilJties 
(medical;services, power, water supplV, etc.,) 

Construction camps shall not"bepropased: 
Ii) Within lOOOm ot-Ecololjlcallysensrnve 
areas 
iii) Within lOOOm from the nearest habitation 
to avoid cooflict$ and stress over the 
infrastruaure facllities~ 'With the local 
almmun'rty. )..a:yout: of construction campi ~ 
shalt be ~~~~~:\\hhe, conceptual deSt~~ 
presentO<! in~ne,w...! ~,>_ -- - -

,<;;~~L:';:~ ,~~~ 

location's for stockyards' (or construction 
materials shall be Identified at least 1000 m 
from watercourses. The \Wste dispo~1 and. 
sewage. system for the camp shall be designed~ 
built and operated such that no ;odo~lJr :is 
generated. 	 . ~ 

~n1e$S otherwise arr~:n.p:d by the local 
santtary< authority, arrangements for disposal 
of excreta silitably approvO<!b{ the .locaJ 
medical he~\~.r"ryJu~c~~1 autho~t1es' or,as 
dlrected by, Engioeer sqalU~e, prowided by the 
contractor. '" ~ ,," ~ 

The oontractor as per prevalent rules shall 
carry out negotiations with the land owners 
for obtajning their consent for temporary use 
of lands for construction sites/ hot mix plants 
!traffic detours !borrow areas etc, 

Along project 
corridor ~at"i" 

constl\lctio,n~:"sltes 

All Construction 
Wor*ers Camps 
including areas In 
immediate vltinity. 

Areas temporarily 
acquired for 
construction sites / 
hot mix plants! 
borrow areas ! 

Contract Contractor 	 Supervision 
Con,uklnt; PIU/ASRP 

Contract Contractor 	 Supervision 
Consultant; PIU/ASRP 

Annexure 1 

Contract Contractor Supervision 
Document Consuttant; PIU/ASRP 
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EA & SA for A.i:fam Stute Roads Project Draft Environmenlaiimpact Assessment Report (5H-32)
PWD, (;overnment vf Assam June, 2011 

151_ No Activities Management Measure Location Reference Responsibility 

Planning and Supervision and 
Execution Monitoring 

The Engineer shall ensure that the site is diversions I detours 
cleared prior to handing over to the owner 
(after construction or completion of the 
activity) and it is included in the contract. 

2.0 CONSTRUCTION STAGE 
2.1 Construction Stage Activities by Contractor 
2~1.1 Site Clearance 
2.1.1.1 	 Clearing and Grubbing Site clearance including clearance of marked Corridor of Impact Oesign Contractor Supervision 

trees for felling and removal has. to be carried MQRTH 201 Consultant; ?IU/ASRP 
out much before the actual road construction 
takes. place 

Structures and utilitjes (cabins, commercial 

properties, hoardings, overhead power 

transmlsSlon lines, cable connections, 

telephone lines, bore wells, stand posts, wells. 

statues, tempies etc.1 shall be 

compensated/relocated as per RAP and EMP 

provisions before> tree felling; clearing or 

grubbing activities are to be undertaken as. 

these activities may damage structures 

[private and govt.) and essential 

facilities/utilities of public use. 


All works. shall be carried out in a manner such 

that the damage or disruption to flora is 

minimum. Only ground cover/shrubs that 

impinge directly on the permanent works. or 

necessary temporary works shall be removed 

with prior approval from Engineer tncharge 

of esc. 

Any tree up to 30cm girth at breast height 
shall be uprooted mechanically with ball of 
earth intact for relocation and transplantation 
at various deograded sites, embankment of 

9-14 

• • 	 • .. . "' .. .,. .oj .. • <I ~ 4! ~ • • 



; .j.~ " 	 • 

HA & SAfer Assam SWi(1 Roads Project. Draft Environmental Impact Assessment Report {SH-32}
PWD, Government ofAssam june, 2011 

SI. No Activities 	 Management Measure location Refel'cnce
1 Responsibility 

At loartions were MaRTH 202.2 Contractor Supervision 
bridge works and Consultant; PIU/ASRP 
culverts are proposed. 

Throughout Proje<t MaRTH 202,5 Contractor Supervision 
Corridor MaRTH 517 Consultant; PIU!ASRP 

2.1.1.2 	 Dismantling of Bridgework 
I Culverts 

2.1.1.3 	 Generation & disposal of 
Debris 

Planning and Supervision and 

Execution Monitoring.. 


water body, ponds, temples, market plates, 
schools and along road corridors for 
preventing complete loss of such vegetative 
cover. 

The Contractor, under any circumstances shall 

not cut or damage trees. Vegetation above 30 
em girth shall be considered as trees and shall 
be compen£ated. 
All necessary measures shall be taken 
especially whHe '. worldng dose to cross 
drainage channels to' prevent earthwo~ 

stonework; materials and 'appendage as well 
as the method of operation from impeding 
cross.-dralnage at rivet'S, streams. water U!nals 
and existing irrigation and drainage systems. 
Debris generated due to the dismantling of the 

existing road shall be suitablv reused in the 

proposed construction as follows: 

Eighty percent (80%) of the sub-grade 

excavated from the existing road surtace, 

excluding the scarified layer of bitumen, shall 

be reused in the civil works after improving 

the $Oil below the subgrade through addition 

of sand and suitable cementing material for 

Qualitative up-gradation, 

The dismantled scraps of bitumen shall be 

utilized for the paving of cross roads, access 

(oads and paving works in construction sites 

and campus, temporary traffic diver.ioions, 

haulage routes, pancing areas along the 

corridor or in any other manner approved by 

the Fngineer Incharge of esc. 
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fA & SAfar A.I:5am State Roads Project Draft Environmental Impact Assessment Report (SH-32)
PWD, Government ofAssam June, 2011 

51. No Activities Management Measure Location Referencel Responsibility 
Planning and Supervision and 

Execution Monitoring 
At locations identified for disposal of residual 

bituminous wastes, the disposal shall be 

carried out over a 60 mm thick layer of 

rammed clay so as to eliminate the possibility 

of leaching of wastes into the ground water. 

The Contractor shall suitably dispose off 

unutilized non-toxic debris either through 

filling up of borrows areas located in 

wasteland or at pre-designated disposal sites, 

subject to the approval of the Engineer -

Incharge of esc. 
Debris generated from pile driving or other 

construction activities along the rivers and 

streams drainage channels shall be carefully 

disposed in such a manner that it does not 

flow into the surface water bodies or form 

puddles in the area. 

The pre-designated disposal locations shall be 
part of Comprehensive Solid Waste 
Management Plan to be prepared by 
Contractor in consultation and with approval 
of Engineer - Incharge of esc and approval 
local competent authority. 

2.1.1.4 Non-bituminons construction Location of disposal sites shall be finalized 

wastes disposal prior to oompletion of the earthworks on any 
particular section of the road. The Engineer 
shall approve these dis"potarsites." conforming 
to the following 
la} These are not located within designated 
forest area 
(b) The dumping does. not impact natural 
drainage courses 
Ie) No endangered/rare flora are impacted by 
such dumping. 

Disposal site locations Contract Contractor Supervision 
MoRTH: 20l.4 Consultant; PIU/ASRP 
& 202.5 
Section 2.1.l.3 

....,;• • ~ .. ~. 11 ~ ..... .. ~" " 
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EA & SA/orAssam State Roads Project Draft Ellvironmentalimpact Assessment Report (5H-32)
PWD, Government ofAs,mm 

June. 2011 
..... ---~...----~~---

SI. No Activitie:s Management Measure Location ReferenceJ RespOnsibility 

Planning and Supervision and 
Execution Momtoring 

2.1.1.5 	 Bitumioou!> wastes disposal 

2.1.1.6 	 Stripping. stacking and 
preservation of top soil 

(d) Settlement. are located at le.St.1.Dian 
awayfrt)mth~iite;:'" . 
The disposal of residual bituminous wastes 
shall be done bV the contractor at secure land 
fill sites, with the requisite approvals for the 
same from the concerned government 
agencies. , 
The iop·,o.fr(J:'1~lr$ltes including road side 
widehirtl<Jintt::~_~ area, cutting areas$ 
quany SiteS; !~~~aw$ -aie!iS~ con~on 
'Camps~ haut roads in agricultural fields (if a'oYl 
and are~ to be permanently covered shall De: 
stripped to • specified depth of 150mm and 
,stored ~ stockpiles for reuse.', 

-~;i, ; ": ,', : 
A pprnti1t,O{, ,the temporarily acquired area 

'nd/9ifio~edges shall be e'rrna~d for 
st()fjNi!opsoil•.:Q>e 109m."'" for """,king ,haB 
be p~d'enti1je~fJn:,consultation· and with 
approval of enilln'eii,'- Inchafl!l' of esc. The 

~lollowlng, pret;autiooary measures sh,aJt,J.e 
-taken bY the Contractor: to praseI'Ve, ~he 
stocl<piles til tbey are nf--vsed: . 
\~;'::J;:~ :- ~-. _- , 

Stoc!'Pi12 ,~~;.rranged .ui:!\,lhalthe slope 

does not~~2 (""!tIcal 10 hOrimnt.iQ, 

•a';lIJ>E,igl)t iSreitiitted'!!1~ m.~~+ 
To{&t~p:~ ~nd to a~~rCO!:ation of 
w",,,,,th••dG'j,f the pile Shall(~. protected 
by si~(e_I1;':; ':·r 

,. :,:"M,uJ~iple han:dDrtg"are to ,be kept to a ml,!iJmum 
~:'to "~sure that no co~n ocoors.'": :~:~ ,J:.; 
sud. ~I.. shall b. oo;;ered wfth .";p~ 
gunny bags or shaU' be planted with "grasses to 
prevent loss during rains, 

Throughout Project 
Corridor 

Throughout Project 
COrridor 

Contract Contractor Supervision 

MoRTH: 201.4 Consultant; PIU/ASRP 


MoRTH: Contractur Supervision 

301.3;2; . CoJ:l,suttant; PIU/ASRP 

MoRTfI,301.': 

MoRTH: 

301.5.3; 
MaRTH: 305,3; 
Guideline (or 
Borrow Areas 
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fA & SA for Assam State Roads Project Draft Environmental Impact Assessment Report (5H-32)
PWD, Government ofAssam June, 2011 

51. No Activities Management Measure Location Reference1 Responsibility 

All along the project MoRTH Contractor Supervision 
corridor, all access specifications Consultant; PIU/ASRP 
roads. and 

IRC guidelines 

2.1.1.7 Accessibility 

Planning and Supervision and 

Execution Monitoring 


SUch stockpiled topsoil shall be utilized for 

Covering ,~Iamation sites or ,Qtherdisturoed 
areas inciuding;bocrow areasinOt thQse in 
barren areas) , 
Top dressing of road embaokme'nt and fill 
slopes 
Filling up of tree pits and 
In the agricultural fields of farmers, acquired 
temporarily that need to be restored. 

Reskl9aJ topsoil, -if t,bere is any, shall be 

utilized, 'for the p,(antation works arong the 

road corridQr. 

The utilization as far as possible: shall be 10 the 

same area/dose to the sa~~,~i~~~from ~ere, 
the top soil Wil$ removed~r::Tb,e stripping, 

preservation and reus~:::'sh;;iJ ,b'e carefully 

Inspected, closely supervised and properly 

recorded by esc. 
The Contractor shall provide safe and 
convenient passage for vehicles, pedestrians 
and livestock to and from roadsides and 
property accesses connecting the project road 
by providing temporary connecting road, as 
necessary. 

Construction activities that shall affect the use 
of side roads and existing accesses to 
individual properties, whether public or 
private, shall not be undertaken without 
providing adequate provision approved by the 
esc. 

The Contractor shall take care that the cross 

• • • .if " 
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fA.& SAfor Assam Stote Roads Project Draft Environmental Impact Assessment Report (SH-32)
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st No Activities Management Measure Location ReferenCel" Responsibility 
Planning and Supervision and 

Execution Monitoring 
roads are (llnstructed in such a sequence that 

construction work over the adjacent cross 

roadlo are taken up in a manner that traffIC 

movement in any given area does not get 

.ffected, 


2.1.1.8 PlanningJor Traffic Diversions DeI.Jed traffic 'oontrol pl••, sh.1I be prepaned 1\1I.long the project MoRTH: 112; 'contractor Supervi~n 

and Detours 	 by the contractor~a~d"'1:he<$~,:shafl be corridor, atl access IRCSP:55 Consultant; PIU/ASRP 
subm~Jf!: the Engineer ~ Inch.tge':of esc roads' 
for apPfQwf. the traffic control planS shaH 
contain~,detatfs of temporary diversions, traffic Tl"afficdiver$ion and 
safety 3mtngemi'ntS" induding night time detour should be at 
safety measures, details of traffic arrangement major junctions at 
after cessation of wort each_, day, safety Monpon Town 
meilsures undertab!n - for; transport of (66/750), Sarapujia 
ha;tardous materials and ,~"amlln8ement of (82/870). Kakamari 
flagmen etc.: to regulate traffic congestiO('L (89ll{70}1 Jamuguri

. l, .... '; Ch.dali(93!370) .nd 
The,COnttactol"shall prOvide spedfli-rn:'!asures Nagaw~artet 
for ,afuty of~51ri.n' and wOlke'" .~'a p.rt (102.7t&,103.12); 
of traffic control plans." The: Contractor ~shan~ critical areas,at' 
ensure that~ the ,diversion/detour Is aiways: Morigaon SunatigaOn! 
maintained in r~nnlng condition, particularly Dalbari nnla!! (67/980 
dud~ the monsoon to avoid, disruption to io;:7b/680). 
tr;tfflc"f1~, 0~ Bar:h~~lPandua 

., ~: . . (70/GS()t"~~4O). 
The Corrtractor, shall ,also inform Y Jo~1 Oandua (711340 tq.\ ::,; 
community of ':ch,~es in' traffic routes and 71/610); Jaiuguti ,," 
~Iria.. access '''''"geJ1l'!nts with (i;V81010 74/370 aed' ' 
"'iSianO.fromCSC ••d ASIlP•.. Y' ,::: 74/37Ql!> 74/670): 

~ - East Jalu~,itPurba 
J.I~;'(7~Oto ., 

~~J'~U~i~~,guti 
B.rbhasia (71119Q. to 
78/240). >, " 
Kumargaon/Jarabarl 
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EA &SA/or Assam$tate Roads Project Draft Environmental Impact Assessment Report (SH·32) 
PWD, Governmental Assam June, 2011 

SI. No Aalvities Management Measure location Referencel Responsibllity 
Planning and 

Execution 
Supervision and 

Monitoring 
(80/490 to 81/_), 
Jarawi/Jarabai 
AIokpur/Barapupa 
(81/_to 82/590), 
Barapujla (82/870 to 
82/970 & 82/970 to 
83/1?O). Goodhibari 
(83Il7OtJ>iW070 & 
85/370to !lIW270l. 
ehalut~ l!llW970 to 
87/870). !Cabmerl 
(8BI970 10 89/170), 
!Cabmari/l(baloigaon 
(89/17010 901870). 
Khaloigaon (90/870 to 
91/170). Jamugurl 
(93/37010 93/570. 
94/370109l;j:L70. 

~~~~::g;~. 
99/670.99/670 to ' 
100/370, 100/370 to. 
100/570 &. 100/570 to 
101/270) and Haibar 

2.1.2 Consttuction Materials 

Bazar (101/270 to 
102/170). 

2.1.2,1 Earth from Borrow Areas 
for Construction 

No borrow area shall be opened without 
permissioll of the Englneer-Incharge ofCSC. 

Borrow pits shall not be dug continuously in a 
stretch. The location, shape and size of the 
designated borrow areas shall be as approved 
by the Engineer and in accordance to the IRC 
recommended practice for borrow pits fur 
road emban~ment. (IRC 10: 1961)_ 

Allarong the project 
corridor, all access 
roads. sites temporarily 
acquired & all borrow 
areas 

MaRTH: 
IRC 101961 

Contractor Supervision 
Consultant; PIU/ASRP 

, ,, .. .. ...• • •• • • • .. "' - .. • 
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EA & SAfer Assam State Roads Project Draft Environmental Impact Assessment Report (5H-32)
PWD, Gove/'nment ofAssam June, 2011 

51. No Activities Management Measure Location Reference! Responsibility 

Planning and Supervision and 
execution Monitoring 

:'-:'''>}'' 0 

2.1.2.2 Quarries 

2.L2.4 Blasting 

The boirovAng open.IUons shall be carried out 
as specified in;, the guidelines for siting and 
operation oU»rraw areas", 

, ;:/; ~_:~,:- :}~~~:~-'-~~j}e:~;-;;~-J< 
Th.~·5utfa~.,",.",," the haulage of 
borrow mareriai, shallbe main1lllned dust free 
by the contrador. Since dust risIns, is_ the: most 
significant: Imead along the hau'ied)~foods, 
sprinkling of w;a~r._shalf be carried out,twice a 
day along stiCh', roads during their period of 
use. 
The Contractor shall obtain materials for 
quarries only after the approval of 
Government of Assam Mines & Minerals 
Department and the District AdmInistration. A 
copy of this consent must be submitted to 
ASRP/PIU through EngIneer -Incharge of esc. 

The Contractor shall develop a Comprehensive 
Quarry RedeveiO'pment Plan, as per the Mining 
Rutes O'f the State and submit a copy to' ASRP 
and esc prior to' opening of the quarry site, 

The quarry operations shall be undertaken 
within the rules and regulations in vogue, 
Except as may be:provided in the contract or 
ordered or authorized by tile Engineer, the 

c.Cootractorwlll shall not use e,.pIOs...s. Whe", 
the""" 01 o;xpillSlves is so provided or ordered 
or authO!iXed.. i'th,e Contractor shalt campfy 
with the require!'9tnts of the following"'SUb
CI"",os of MoRnf302 beside, the law of 'he 
land, as appij.cable. 

The Contractor shall at all times take every 

All along the project 
corridor and all haul 
roads 

AJtblasting and Pre
, splitting Sites, 

Forest Contractor Supervision 
department as Consultant; PIU/ASRP 
per Assam 
Forest 
Regulation, 
1891 

MoRTH: 302.4 Contractor Su~on 
O>nsukant; PIU/ASRP 

9-21 



fA &SA/or Assam State Roads Project Draft Environmental Impact Assessment Report (SH-32)
Pwo. (.ovcrnmel'lt ofAnum 

June,2011 

51. No Activities Management Measure location Referencel Responsibility 

~annin,g and SUpetvisjon and 
Execution Monitoring 

2.1.2.6 Water Extraction 

2.1.2.5 Transporting Construction 
Materials 

possipte precaution and shaH comply with 
appropriate liIWS and rt'8u'atiof'15 relating to 
the Importation. handling. transportation, 

~,~torage and use of explosives, The contractor 
shall iJI: all times when engaged in blasting 
operatio~j)ost sqffi~warning flagmen, to 
the full satist.ctioil ~ihe Engineer. 

The Contractor shan at all times make full 
liaison with and Inform wen in adl/ance and 
obtain such permission as is required from all 
Government, Authorities, pubJic bodies and 
prMrte:, 'pa~s:, whomsoever concerned or 
affected or, I~ to be concerned or affected 
by blasti~;otWations. 

l 
Blastiflg sh'ao :" beo" carried out only with 
penntss.ion -Of'the Engineer. AU the statutory 
laws, regu1ations, rules etc} pertaining to 
acquisition, tranSp~)Iti ;',Rorate~ handling and 
useofexplosives shaD be ~rii;t1J followed, 

,~l!Iastlng sbalr... ",rried out during!baod beu", 
jpreferably,dullng mid-day) or as permitted bV 
~eJngi~~ The taming shall be made knO'NJl 
til.V'the ",",pie within lOOOm (200m for pre
splirling) from the blasting site in all directions. 
Procurement of water is to be carried out as 
per Section 1,2,4.;3, The contractor shall 
minimize wastage of water during 
construction, 
All vehides delivering materials to the site 
shall be covered to avoid spillage of materials. 

All e,osting highways and roads used bV 
vehides of the contr~ctot, or any of his sub ~ 

. 

All water bodies Section 1.2.4.3 Contractor Supervision 
recommended to be Consultant; PIUjASRP 
used in the project 

AII.long tha Project MoRTH: 111.9 Contractor Sopervision 
corridor and all haul Consultant; PIUjASRP 
roads 

lEf\' .. 
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S!.NO Activities Mana~entMeasure location Reference1- Responsibility 
Planning and Supervision and 

Execution Monitoring 
contracto~r or supplieti --of-materials and 
SlmUarly ~ which are part'LJf- the works 
shall be kOPiille.n~nd clear of ah!;i;,.t/mud or 
othe•••~ materials d~ by such. 
vehi~J. -~& 'f: :i; -;: - . .' - ; ,', 

The ' unloadi~i'~' ma~Js' at; con;trw:tion 
sites close to settlements shall be- residtlied to 


; ;)" daytime Ollly. • .. 

2.1.3 Construction work 
2.1.3.1 Disruption to other users of While_-w:ot~1l& across or close to any perennial Waterwithdrawal MoRTH:304.3.2; Contractor Supervision 

Water 	 wat.e'r bodies} Contractor shall not obstruct! locations Water Rules Cons"~ant;PIU/ASRP 
prevent th~,f1ow,of water.: and",-,' - '" 

PoUcyofthe 
Constructio;n ~":~(\,,,:~~~~r~~Os,! ,to the non~ State 
perennial, stre~ms,:~U: ~;"ull($fl~~ken In dry 
season and if sudi actiVit-" is Jlitett:t9 disrupt, 

cons~ra", or impact the 'Communil¥:~~se at~he 

wate;f ~V., adequate prior informat~~" 

leaa·\lIKi weeks In advance) shatl be p~' 

I<> ":'dI domm.nltv,Such water body .~.Ii 

limited ,to pondS/ 'water' harvesting structures 

(WHSI,'_. ~f. ro pond, irrigation 

sources etc. ,,,~~!-~-,_,~ i:,. /:-:'::_- ._ 


If ~,'~J?~Y ,of water '?f a~~~~_so!,J~ Is~ 

bel,. w,,;~ cutoff, then the Col\t~ 

shall make';~'Ya~ngements to i)i\l,"di. 

water in the fri~Ype~~_Water quality test 

shall .be done prior, t<> prolljding I supplylntl 

water'., " ,> 

Wherever excavation results, in diversion of 

water flow shall be required as per the 

engineering designs, ,the Contractor shall 

ensure that such diversion channels have no 
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51. No ActMtie5 Manacement Menure location Reference1 Responsibility 

Surface water sourcesl MoRTH:30S.3.7; Contractor Supervision 
drains! Nalahs/ Ponds MoRTH:306 Consultant; PIU!ASRP 
etc. 

2.1.3.2 Drainage and Flood 

Control 

Planning and Supervision and 

Execution Monitoring 


stePlle, slopes til"" l:~'V to Hl. Proper slope 
prote<uon "measures haw to \be taken as 
approved by the Engine.r • Inch.'l!O of esc 
and ASliP!PIU. 

Th. COnt..!;!or shall t.ke prior .pproval of the 
River Authority (Brahmaputra Boord) or 
Irrigation Department and esc for any such 
activity. The ASliP/p!U shall ensure that 
Contractor has served the notice to the 
downstream. users,:Df water ,well in at:Mt1)Ce: 
where such d11!eJl;1Q!IIpj';ii.e IIow Is '""'" 10 
affect tile dOWlj.st(1jj.m p,;p~tai:lon subject 10 
the cOI)dition ~ u-flderno cirCumstances the 
downstream flt1wshan be stopped putting the 
wildlife" the aquatic fauna and the shore line 
settlement underdistress. 
Contractor shall ensure that no construction 
materials like earth, stone, ash or appendage 
disposed off so as not to block the flow of 
water of any water course and (ross drainage 
channels, 

Where necessary adequate mechanical 
devices to bailout accumulated water from 
construction sites, camp sites, storage yard, 
excavation areas are to be pre-settled and 
arranged well in advance of the rainy season 
besides providing temporary cross drainage 
systems, 

The contractor shall take all adequate 
precautions to ensure that construction 
materials and excavated materials are 
enclosed in such i'I manner that erosion or ruOw 
off of sediments is wntro~led, Silt fencing shall 
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51. No Activities Management Measure Location Reference! Responsibility 

Planning and Supervision and 
Execution Monitoring 

be installed prior to the onset of the monsoon 
at all the required locations, as directed by 
Engineer -Incharge of esc and ASRP/PIU. 

The contractor shall also ensure that no 
material blocks. the naturaJ flow of water in 
any water course or cross drainage channel. 
Prior to monsoon, the contractor shall provide 
either permanent or temporary drains to 
prevent water accumulation ,n surrounding 
residential,commercia! and agricultural areas. 

2.1.3.3 . Siltation of Water Bodies and 
Degradation of Water QualIty 

Contrattor shall construct silt fencing at the 
base' of the embankment construction near all 

Surface water SQUf'Ces/ 
drains! Nalah:J Ponds 

MoRTH:306; Contractor Supervision 
Consultant; PlU! ASRP 

water bodies (Including wells) and around~tbe" ,'etc, 

• st~pifes at the construction sites. ' 

Silt ,i~~i'~'g ~~t be provided prior to the 
commencement' of earthwork and shall 
continue tin the stabilization of the 
embankment stopes are complete on. the 
particular sub-section of the road. 

The, ~rttractor shall also put up sedimenta~",; 
cu~.,grease traps ,at the outer mouth of the' 

drains locat,ed in' truck 'a'" byes and bus bays 
which are ultimately ehtering,lnto any surface 
water bodies / water channels with iJ faU 
exceeding l,5 m. 

2.1.3.4 Slope Protection and Control The contractor shall construct slope protection High raise MoRTH: Contractor Supervision 
of Soil Erosion works as per design, or as dil'ected bv the embankment and 305.2.2.2; Consultant, P!U/ASRP 

£ngineer - Incharge of esc to control soil surface water bodies MoRTH: 306.2; 
erosion and sedHTientation through use of locations Guideline for 
dykes, sedimentation chambers, basins, fiber $lope Stability 
mats, mulches, grasses, slope drams and other Plantation of vetiver and EroSton 
devices as required under specific local grass for 80 m is Contro! 

conditions. proposed at 1 location 
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l51. No Activities Management Measure Location Reference Responsibility 

Contractor shall ensure the following: 
After construction of road embankment, the 
side slopes of all cut and fill areas shall be 
graded and covered with stone pitching, grass 
and shrub as per design specifications. 
Terfing works shall be taken up as soon as 
possible provided the season is favorable for 
the establishment of grass sods. 
Other measures of slope stabilization shall 
include mulching netting and seeding of 
batters and drains immediately on completion 
of earthworks with sowing of seeds of grass, 
shrub and bushes 30cm interval from line to 
line across the slope and sprinkling-of water on 
such slopes after completion of the earth 
work. 
In borrow pits, the depth shall be regulated so 
that the sides of the excavation shall not be 
steeper than 1 vertical to 2 horizontal, from 
the edge of the bank. 
Stabilization of the embankment with 
appropriate technique!s shall commence soon 
after the embankment formation. 

2.1.4 Pollution Control 
2.1.4.1 Water Pollution 
2.1.4.1.1 Water Pollution from The Contractor shall take all precautionary 

Constl1.lction Wastes measures to prevent the wastewater 
generated during ,construction from entering 
into streams, water bodies or the irrigation 
system. Contractor shall avoid construction 
works dose to the streams or water bodies 
during monsoon. 

All waste arising from the project are to be 

Planning and Supervision and 

Execution Monitoring 


(100/460 to 100/500) 
for S12 sq.m on both 
sides of the 
embankment with an 
average width of 6.4m 

Surface water sources! MoRTH: 111.4; Contractor Supervision 
drains! Nalahs! Ponds MoRTH: 111.1; Consultant; PIU!ASRP, 
etc. Water Act. speB 

1974 

o. .. . .. . .. ..' " ~--• .' -it • • • • • • • • • = • = 
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51. No Activities ~ana8ernent~easure location Referencel Responsibility 
Planning and Supervision and 

Execution Monitoring 

disposed 'Off in th"".;nJll)"'!!';~is ,cC!!pI.~1e 
to the State Pollution¥ COntrol Board o( as 
direct.d,bV'~l18ineer  incharge of esc. The 
Enginee":'-Iridlarge 'han certify that .illiquid 
waStes 'dispOsed· off from- the sites meet the 
discharge standards. ~i~ 

2.1.4.1.2 Water Pollution from Fuel. Contractor shall ensure that all Surface water sources! MaRTH: 111.4; Contractor SuperviSion 
lubricants and Chemicals vehlcie/J'Ilathinery and equipment operation, drains/ Nalahs/ Ponds MaRTH: 111.1; Consultant; PIU/ASRP, 

maintenance and refueling shall be carried out etc. SPCS 
in such a fashion that spillage of fuels and Petroleum Act 
lubricants d*$ not contaminate the ground. a:nd Rules; 
Oil interceptors shall be provided for vehicle MoEf/CPCB 
parking, wash down and refueling areas as per Notifications; 
the design provided. 

Guideline ·2 for 
In all. fuel storage and refueling areas, if Construction 
located on agricultural land or areas Camps 
supporting vegetation, the top soll shall be 
stripped, stockpiled and returned after 
cessation of such storage. 

Contractor shall arrange for collection, storing 
and disposal of oily wastes to the pre
identified disposal sites approved by the 
Engineer - Incharge. All spills and collected 
petroleum products shall be disposed off in 
accordance with MoEf and state PCB 
guidelines. 

Engineer - Incharge shaU certify that all 
arrangements comply with the guidelines of 
PCB/ MoEF or any other relevant laws, 

2.1.4.2 Aj, Pollution 
2.1.4.2.1 Dust Pollution The contractor shall take every precaution to Construction areal site. MoRTH'!ll.!; Contractor Supervision 

reduce the level af dust (SPM and RSPM) from Construction camps, MoRTH;l11.S; Consultant; PIU/ASRP, 
crushers, material storage yards, haul roads Materials Loading I MoRTH'11!.9; SPCB 
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51. No Activities Management Measure location Reference
l Responsibility 

and construction sites (including earthwork, 
dismantling, scarification and material mixing 
sites) by sprinkling of water, mist spray, 
encapsulation of dust source and erection of 
screen /barriers. 

unloading facilities MoRTH:lll.lO; 
Air Act; 

SPCB Rules and 
Guidelines 

Planning and 
Execution 

Supervision and 
Monitoring 

Hot mix plant and batch mix plant shall be 
fitted with dust extraction units and mist spray 
to keep down the dust emission levels. The 
suspended particulate matter value at a 
distance of 40m from a unit located in such a 
cluster should be less than 500 ~m]. 

2.1.4.2.2 Emission from Construction 
Vehicles, Equipment and 

Machineries 

The contractor shall provide necessary 
certificates to confirm that all crushers used in 
the project conform to relevant dust emission 
control legislation. Air pollution monitoring 
shall be conducted as per the Pollution 
Monitoring Plan and results shall be used to 
strengthen/rectify problematic areas. If other 
existing crushers are used, such units need to 
have valid license from the SPCB. 
Contractor shall ensure that ail ....ehicles. 
equipment and machinery used for 
construction are regularly maintained and 
confirm to the emission standards specified by. 
the" cPCB. Certification issued for such 
contdwnces obtained from 
d~,g'nated/approved authority shall be 
submitted along with the specified reporting 
format. 

Construction camps, 
Materials Loading / 
unloading facilities 

Motor Vehides 
Act 

Pollution 
Monitorh)g 

,-Forma,t'.. 
Format ECl 

Contractor Supervision 
Consultant; PIU/ASRP,
speB 

The contractor shall maintain a separate file 
and submit PUC certificates for all 
vehicles/equipment/machinery used for the 
project. Monitoring results shall also be 
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SI. No Activities 	 Management Measure l..oc:ation Refefence1 Res.ponsibilit¥ 
Pianning and Supel"vision and 


Executicm Monitoring 


2.1.4.3 
2.1.4.3.1 

Noise Pollution 
Noise PoDutian: Noise 
Vehides. Plants 
E,lilp?,ent's 

n~t:L~:: 

~z '~> 

from 
and 

.ubmltt~ to.~ i'nd ASRP/PIUa~per the 
Pollutlon Monitoring Plart '~'!~h!~~7~ 
format. 	 .',,*'ti/ii,'" 

. The CDI1!ciletpr shall C!")finn the rollowlng:t 
All plants and equipmenrused in construction 
(indudingth. N~AI~ggr~e crushing plant) 
shaH strictly confonn to the'M!!~F/ cpeB noise 
~ndtM'ds. ' \~'t;;~',~\<,<fLS, ' 
AlrvetJicles and equipment used in ";" 'C", 

con~r\Shail be fitted with exhaust 
silencers"" '~ • "!"i~;":>' 
Servicing ofaU construction vehicles ancf>~ '::1~' 
machineryshaD be.-done regularly and du~ 

, routine servicing oPe~fons, the effectiveness 
,ofexhatJ-St silenc;ersshaffbe,c:hecked and if 
ro~ defective shall 'he tI!I>!~j!!l" . 
limits for construction equipl11ri~used in the 
project stich as compactors~ rolrer:s:;froot 
loaders. all1!Crete mixers, craneS (moveable). 
vibrators and saws shall not exceed 7,$,d~ (A) 
(measured at one met~r distance frb'ituhe , 
edge of equlprpent.,nthe free field~ ~:z:,i;<'/ 
SPecified in the 'Eri~.ment (~rotectitmt' 
n.Aes~'l986. "':~'~, 
Maintenance ofvehlc1es:~I~~ , ' "?'0' 0' ":: 

machinery shall be regular and up,tc(t.b~><.; , 

satisfaction of the Engineer tq kee'Ji "0154:(' 

levels at the minimum. 

Idling of temporary trudcs or other equipment 

shall not be permitted during periods ,of 

unloading or when'they are not in active'~se. 

(MoRTH - section; 201.2) 


At the construction sites within 150 m of the 

nearest habitation. noisy construction work 


School-77/S65, 

S<hool- 98/208 


.r.rnple - 62/100 

Temple - 70/000 


. Mosque· 70/010 
N••mghar· 71/200 
Mosque' 73/720 
Idga (people gather for 
religious reason) ~ 
73/920 
Small Shrine -741"'2~ 
K.amghar. 75/6111>: 
Small Shrine - 76/730 
Medlum sized Shrine ~ 
78/110 
Small shrine· 79/ltro 
Naamghar.8D/9OO 
Naamghar ·l\1,I1tlS 
Temple -11/000~ 
TIosk.· 22/395 

't' 

NQise rules,' ~tractor Supervision 

i~~ c~titta'rIt; 
PlUjIjsR"~SPCB,

MoRrK~ 
Section: 201•.2 . 

Affected 
; '::Section 111,3 	 Comm€mrties; PR1s;, 

N~~ at Schools; 
.ridlleOiih Centres . 

"" :~MoRTH ~ 
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51. No Activities Management Measure 

such as. crusf1,fng, concrete miXIng, batching 
$.hall ~I)e $top·ped during the night time 
between 9.00 pm to 6.00 am. 

location Reference1 Responsibility 

Planning and 
Execution 

Supervision and 
Monitoring 

No noisy construttion activities shall be 
permitted around educational 
instItutes/health centers (silence zonesLup.. to 
a ~istance of 100 m from the sen'slllve 
,recept:ors i.e." school, health centers and 
hospitals between 9.00 am to 6.0 pm. 

Contractor shall provide noise barriers to the 
suggested locations of selett schools/ 
Temples/health centers. 

2.1.4.4 
2.1A.4.1 

Safety 
Personal Safety 
Measures for labour, Material 
handling, Painting etc. 

MonitQring shall be carried out at the 
construction sites as per the monitoring 
(c!1edu)e ,and results shall be s'ub~ed to 
Er!gineer...fricharge of esc. Engineer;:sb~,g~be 

required to inspect regularly to ensure' the 
compliance of EMP. (Refer MoRTH ~ 5ettion 
111.3) 

Contrattor shall provide all necessary safety 
app,lIances such as safety goggles, helmets, 

')$af~: ~Its. ear pJugs. mask etc. to workers 
.• ~nd·a.ff-
,',,: Protettl:..e footwear and protective BDgles to" 

all workers employed on mixing asphaJt: 
materials, cement, lime mortars. concrete etc. 
Wel~e;-1$ prDtettive eye-shields to workers 
engaged in welding works 
Protective goggles and clothing to workers 
engaged in stone breaking attivities and 
workers shall be seated at suffidently safe 
intervals 

All construttion sites Fattories Act, 
1948; 
BuIlding and 
Other" . 

Construction 
Workers 
(Regulation of 
Employment 
and Conditions 
of Services) Act, 
1996 
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51. No Activities 	 Management Measure location Reference1 Responsibility 

Planning and Supervision and 
execution Monitoring 

Earptup:to workers exposed to loud noi5e 
(aboVe 7SdB (A)),.~ ..,rio.~ 1III<>tfliQ8 in >,; .. 
Cf!JSt,ing. ~mpaction, or concrete'~-J/,I~,:,!,,:1::~~;;:~_,,,: 
~,~_~~~ :~ -", \>~-:;\'i~1::: '::~~~j:~_ 
!ldequ~"'f'!If.me"uJ)!.forwor1<e1'$ dunng.· .. "'~;j{;:;> 
h.nd~nllqf irHItilrli!ll at lii':~~_n uP_... . :<~."~~" 
The COfl.r.aor sh•.II<onii>lVc~n 
reiWatiQns regarding saf~ ~ 
w<>!!drill'll11!lforms, gan8Way,sta~ 
e)(c3vatihns. trenches. and safe nieans~er)try 

and eg.i:Ss. ' 


The tontractor shall not employ any person':, 
below the age of 14 years for any work and no" 
woman shall be employed fol' the work of 
painting with products coat"i",ng lead in any 
form.;i 	 . 

-\.: 
The wntooor shall also ensure that ,n'o!palnt 

ctmtaininglead or lead products 15 use'd'":except 

in the form of paste or readymade paint. 


Contractor shall provide facemasks to the 

workers vAle:n paint is appUed in the form of 

spray or a surface having dry lead paint is 

rubbed and saapPl1!d, 


The Contractor shaU marl< 'hard hat' and 'no 

smoking-, and other 'high risk' areas and 

enforce non-<ompUanc.e of use of" PPE with 


"zero toleC'ante. These shall be reflected i!'l,the 

Construction Safety Plan to be prepared by the 

Contractor during mobillUtion and shall be 

approved by Engineer, 


2.1.4_4_2 	 Traffic and Safety & The contractor shall take all necessary All along the project MaRTH· Contractor Resident Engineer; 
Pedestrian Safety measures for the safety of traffic during corridor and all haul Section 112.2 Bridge EngIneers 
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51. No Activities Management Measure Location Reference! Responsibility 

Planning and Supervision and 
Execution Monitoring 

construction and shall provide, erect and 
maintain such barricades, including signs, 

roads and 
IRC guidelines 

PIU/ASRP 

markings, flags, lights and flagmen as 
proposed in the Traffic Control Plan/Drawings 
and as required by the Engineer - Incharge for 
the information and protection of traffic 
approaching or passing through the section of 
any existing cross roads. 

The contractor shall ensure that all signs, 
barricades, pavement markings are provided 
as per the MaRTH specifications. 

Pedestrian Safety shall be ensured. Pedestrian 
circulation shall be demarcated prior to start & 
unsafe areas shall be cordoned off 

2.1.4.4.3 Risk from Electrical The Contractor shall take all required All construction Contractor Supervision 
Equipment(s) precautions to prevent danger from electrical equipment Consultant; PIU!ASRP 

-equipment and ensure that 
No material shall be so stacked or placed as to 
tause danger or inconvenience to any person 
or the public. 
All necessary fencing and lights shall be 
provided to protect the pubfic in conStruction 
zones. 
All machines to be used in the construction 
shall conform to the relevant Indian Standards 
(IS) ·'codes, shall be free from patent defect, 
shall be kept In good worl<lng order, shall be 
regularly inspected and properly maintained 
as per IS provision and to the satisfaction of 

2.1.4,4.4 First Aid 
the Engineer -Incharge. 
The contractor shall arrange for 
A readily available first aid unit including an 

All construction sites Building and 
the other 

Contractor Supervision 
Consultant; PIU!ASRP 

adequate supply of sterilized dressing Construction 
materials and appliances as per the Factories Workers 
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51. No ActMties 	 Management Measure location RefereOCfl Responsibility 

Planning and 	 Supervision and 
Execution Monitoring 

2.1.4.5 	 Cultural Pro",,",," 
2.1.4.5.1 	 Chance Found Archaeological 

Property 

2.1.4.6 	 Labour Camp Management 
2.1.4.6.1 	 Location of Construction 

labour ca mps: 

AccQmmodation 

Rules in every worSe lone 
Avallabilityof suitable transport at all times to 
take injured or sick person(s) to the nearest 
hospital 
equipment and trained nursing staff at 
construction camp. 

All fossils, coins, articles of value of antiqutty, 
structures and other remains or things of 
geologica! or archaeoJogkal interest 
dfs<:overed on the site are the property of the 
Government and shall be dealt with as per 
provisions of the relevant legislation. 

The contractor shall take reasonable 
precautions to prevent his workmen or any 
other persons from removing and damaging 
any such article or thing. He shall. immediately 
upon discovcry thereof and before removal 
a(:quaint the Engineer"ln(:harge of such 
discovery and carry out the CSC's instructions 
for dealing with the same, waiting which all 
work shall be stopped. 

The Engineer shall seek direction from the 
Archaeological Survey of India (ASt) before 
instructing the Contractor to recommence the 
work in thune. 

The contractor shall provide, if required, erect 
and maintain neo?ssary (temporary) living 
accommodation and ancillary facHitles during 
the progress of work for labour to standards 
and s(:ales approved by the Engineer~ 

Incharge. 

Along the project road, 

Along the proje(:t 
corridor at the location 
of construction labor 
camps 

(Regulation of 
Employment 
and Conditions 
of Servi(:e) Act, 
1996 

Central and 
State laws 

Bulldingand 
the other 
Construction 
Workers 

(Regulation of 

(ontractor 	 S.upervision 
Consultant; PIU/ASRP, 
State Archeological 
Department 

Contractor 	 Supervision 
Consultant; PIU!ASRP 
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SI. No Activities. Management Measure location Referencel Responsibility 

Planning and Supervision and 
Execution Monitoring 

Contractor shall foUow all relevant provisions Employment 
or the ractories Act, 1948 and the Building & and Conditions 
other Construction Workers. (Regulation of of Service} Act. 
Employment and Conditions of Service} Act, 1996 
1996 for construction & maintenance of labor 
tamp. 
Construction camps shall not be proposed 
within lOOOm from the nearest habitation to 
avoid conflicts and stress over the 
infrastructure facilities, with the local 
community. The location, layout and basic 
facility provision of each labour camp shall be 
submitted to Engineer prior to their 
construction. 
The Construction shall commence only upon 
the written approval of the Engineer -
Incharge. 

2.1.4.6.2 Potable Water The Contractor shall construct and maintain aU Construction labor Buildingand Contra(.1or Supervision 
labour accommodation in such i!Lfashton that camps the other Consuhant; pm/ASRP 
uncontaminated water is.' ~ilable for Construction 
dnnking. cooking and washing. ,within the Workel"S 
predncts of every woricplace in an, accessible 
place, as per standards set by the Building and [Resulaitiol"lof 
other Construction Workers (Regulation of Empi!>Yment 
Employment and Conditions of Servke) Act, and Conditions 
1996). The contractor shall.also guarantee the of Service) Act, 
following: 1996 

Supply of sufficient quantity of potable water 
(as per IS) in every woricplace/labor camp site 
at suitable and easily accessible places and 
regular maintenance of such fadlities. 
If any water storage tank is provided that shall 
be kept such that the bottom of the tank is at 
least lmt. from the surroundjng ground level. 
If water is drawn from any existing well. which 
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51. No Activities Management Measure Location Reference
l Responsibility 

is within ~t. proximity of any toitet, drain or 
other source of pollution, the well shall be;" 
disinfected before water is used for dririking, 

'fAlI such welts shall be entirely cO\lefect aRd~ 
. prOvided with a trap door, which will be dust 
ptoof and waterproof. 
A reliable pump .hall be fitted to each co\i."'d~~~;~i 
well. The trap door shall be kept locked 
ope~d only for cleaning or Inspection, whi<:h 
wHl be done at least once in a month. 
Testins of water shall be done every month as 
per parameters prescribed in IS 10500:1991. 

Planning and 
Execution 

Supervision and 
Monitoring 

2.1.4.6.3 Sanitation and Sewage System 

Compliance to EMP shall be reported \to 
Engineer - incharge every week. ,Engineer ~ 
Incharge shan inspect the labour camp.:. 
periodicalty, to ensurE! compliance of the EMI:':{ 
The: contractor shall ensure that· Construction labor 
The sewage system for the camp are designed, camps 
built and operated in such a fashion that no 
health hazards occurs and no pollution to the 
air, ground water or adJacent water courses 
take place 
Separate toilets/bathrooms, wherever 
req\.lired, screened from those from men 
(marked in vemacular) are to be provided for 
women 

Building and 
the other 
Construction 
Workers 

(Regulation of 
Employment 
and Conditions 
of Servlce) Act, 
1996 

Contractor Supervision 
Consultant; P!UfASRP 

Adequate water supply is to be provided in aU 
toileh and urinal!> 
All toilets in workplaces are with dry-earth 
system (rereptades) which are to be cleaned 
and kept In a stnct sanitary -condition 
Night soil is to be disposed off by putting layer 

of it at the bottom of a permanent tank 
prepared for the purpose and covered with 1S 
cm. layer of waste or refuse and then covered 
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51. No 

2.1.4.6.4 

2.1.4.6.5 

Activities 

Waste Disposal 

Stock-yards 

Management Measure 

with a layer of earth for a fortnight. 
Adequate health care is to be provided for the 
work force during the entire phase. 
The contractor shall provide garbage bins in 
the camps and ensure that these are regularly 
emptied and disposed off in a hygienk manner 
as per the Comprehensive Solid Waste 
Management Plan approved by the Engineer-
Incharge. Unless otherwise arranged by local 
sanitary authority. The contractor has to make 
arrangements for', disposal, of night soils 
(human excreta) either bV sultal;lly approved 
by the local medical health or 1!Iunidpal 
authorities or as directed by Engineer -
Incharge as provided by the contractor. 
Location for stockyards for construction 
materials shall be identified at least 1000 m 
from water course and separated and 
sufficiently away from the labour camps. 

Location 

Construction labor 
camps 

Construction labor 
camps 

Reference! 

Environment 
Protection Act, 
1986 and Rules 

MaRTH -
Section 306 

Responsibility 

Planning and 
Execution 

Supervision and 
Monitoring 

Contractor 

Contractor 

Supervision 
Consultant; PIU/ASRP, 
SPCB, Local 
Authorities 

Su pervision 
Consultant; PIU/ASRP, 
SPCB, local 
Authorities 

2.1.4.6.6 Fuel 
areas 

storage and refueling 

Separate enclosures shall be planned for 
storing construction materials containing fine 
particles such that sediment-laden water does 
not drain into nearby storm water drain & 
underground sewerage pipes. 
The contractor shall ensure that, an 
construction velJicie parking locatk)n. 
iuef/lubricants storage sites, vehid~, 
machlne'ry a'nd eqlJipment maintenance and 
refueling sites are 10cated at least SOO mJrom 
rivers ilnd irrigation canal/ponds 

Construction latx?r 
~mps', 

Contractor Supervision 
Consultant: PIU/ASRP, 
SPCB, Local 
Authorities 

AlilocatkJn and 'Ia~out plans of such sites shall 
be submitted by the Contractor prior to their 
establishment and shall be approved by the 
Engineer. 
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l51. No Activities 	 ~anageflnent~eaSUle location Reference Responsibility 

Planning and Supervision and 
Execution Monitoring

" 

:,:f 

2.2 	 Contractor ~mobiliz:ation 
2.:L1. 	 ','cJeariAa,of eon$~luction'of , 

camps & Rest~rati'on 

2.2.2 	 Redevelopment of Borrow 
Areas 

,,7;·--'·-:-······, 

; .:', "",' '" 
In an '~,el st~rage: ,and':r:efuehng areas, it 
loc<led o~ agriculftlreland .orar~••. supportlng 
~eget,il!til,. tile !topsoil "hall bE: stripped, 
stoc:lqjIl~4 .arid: returnl!4. after' completion of 
such· :stOr.rand ,:r~~Ii~' activities. Fuel 
storage shall be provld•.f"lt~~und~ 

TIle ,plan. fur the construction camp site shall 
a~,,'indude, the ,process of collection and 
disposal 'of sper\t aU and grease. The tollectlon 
and disposal methods lor the spent oil and 
grease submitted as part of the construction 
camp plan should be duly approved by the 
Engineer -lncharge. 

,Contractor to prepare sTte restoration plans 
rof,.approval by the Engineer. The plan has to 
'be Jmplemented by the contractor prior to 
demobilization. 

On compietiQn of the works, all temporary 
structures shall be cleared away, all rubbish 
bumt. excreta or other disposal pits or 
trenches filled in and effeCtive1y Sealed off and 
the site left clean and tidy. at the Contractor's 
e;;pen~~ t<r, the entire satisfaction of the 
Engineer. 

Residual lopsoil shall be. d~trib"'ed 	 on 
adjoinIng/proximate barren/rocky areas as 
identified by the Engineer in a laver .of 
thickness or 75mm· 15Omm. 
Redevelopment of borrow areas shall be taken 
up In accordance with the plans approved by 
the Engineer. 

AU Construction 	 Contractor, Resident ASRP/PIU 
Workers' Camps 	 Engineer of ~'. 

Environment Officer of 
SC 

At all borrow area Contractor; Resident ASRP/PIU 
locations suggested Engineer of SC; 
for the project. Environment Officer of 
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51. No Activities 	 Management Measure f.o(:ation Reference1 Responsibility 

3.0 	 Environmental enhancement and Spe<iallssues 
3.1 	 Enhancement measures Enhancement of all incidental spaces shall be 

planned and carried out prior to completion of 
construction. along the project road. Some of 
the enhancement measures to be considered 
along the project roads include Avenue tree 
plantation along the entire stretch of the road. 
Planting of shrubs in medians. rain water 
harvesting, adequate storm water drainage, 
Landscaping at junctions to improve aesthetics 
etc. A totaf of 250 trees will be cut along SH-3 
for the purpose of the project and as 
compensatory measure 7600 trees shall be 
planted and protected. 

3,2 	 Road side Plantation Strategy. The contractorMentified agency (where 
Tree Planting & spedfically Identified} shall do the pl,antation 
Proted:ion at median and/or turfing, ~. ~m~nkment 

slopes as per the tree plan'tii@.on; strategy 
preparedforthe project. 

,'A loral of noo ~ings shaU be planted along 
the ~Ighl of W.y. lI.1'",imum 80 pe",e"' 
survival rate of the saplirms shall bE! acceptable 
otherwise the conti'ilct~r shall replace dead 
plants at his own cost. The contractor shall 
maintain the plantation un they hagdover thE! 
proj~ site to ASRP. 

G~ving due protection to the trees that fall in 
the shoulders lcorridor of impact shall be the 
prime focus during Construction/post 
construction. 
Re-plantatiQll of at least twice the number of 
trees cut should be callied out along the 
project road. Since the major portion of the 

At St.lltable locations 
along the project 
road 

All tree plantation I 
greenery areas of 
the project; 

At loCations 
identified olons .lie 
pro!i!i;.!rnad 

;'t:,~';;'1; : 

Planning and Supervision and 

ExecutiOn Monitoring 


sc 

PIU/ASRP; OPR ASRP/PIU 
consultants; Forest 

Department; 

Supervision Consultant 


PIU/ASRP; OPR Project Director, 

consultants; Forest PIU/ASRP 

Department; 

Supervision Consultant 
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SI. No Activities Management Measure l.o<::ation Reference! Responsibility 

Planning and Supervlsfon and 
Execution Monitoring 

project road may pass through open lands, 
':! 	 planting of trees along the entire stretch of the 


l'lJ:ad is recommended as an enf1ancement 

me2l$ure~ whkh would also 5erve as a 

mechanism to delineate ROW and prevent 

future encroachments I squatters into the 

right of w'*f. wherever possible . 


. Growth and sU1'¥lYalof trees planted shall b. 

ensured and monitoring dOfle at least for a 

period of 3years .Survival status shall be 

reported on monthly basis to Engineer

Incharge. 


The Engineer - Incharge shall inspect regularly 

the sulllival rate of the plants and compJiance 

of (ree plantation guideline$. 

3.3 Transplantation 	 AU trees up to 45 em girth at breast height and Along the project PiU/ASRP; Project Director. 
naturally occurring medicinal load Forest Dept•• GoA; Tree PiU/ASRP 
shrubs/bushes/grass dumps with in the RoW Felling Contractor 
shall be uprooted mechanically w~th ball of 
earth intact for re!ocation and transplanti\tlon 
at vafious pre-identified locations such as 
degraded sites, embankments of road-side 
water bodies, temples, near-by market place$, 

rehgJous properties, schools and along road 
corridors fur preventing loss of diverse 
vegetative cover and for reducing growth 
period. 

3A Flora and Chance fou~ Fauna 	 'lbe ...,; .contractor ,hall t.ke ....son.bJe:" .. ,/liongthe PI'()ie<i.. Con~raqor; PIU/ASRP; 
pre~UtiQn to prevent his workmen or:, aOy"'o road Supetyi~j?'l Consult.ant Supervision 
othet: ~ertons from.· rel"n0\ll~ and damaging Consultant; 
any ffOnj Iplant/veget"i",,'a~d faun. (.nimal) Forest Dept., GoA 
iOalJding "flsblng 'in any' water body and 
hunung ofanv animal. 

.; . 

If any wild animal is found near the 

I L..6. . ,
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51. No Activities Management Measure 

construction -:site at any point of time, the 
contractor 'shalf immediately upon diSC9~ry 
there¢' acquaint the Engineer ~ Incharge ahd 
execute,the Ensineer's instructions for dealing 
with the same. 

Location Reference
1 Responsibility 

Planning and 
Execution 

Supervision and 
Monitoring 

3.5 Sensitive Areas 

The Engineer~lncharge shall report to the 
nearby forest office (range office or divisional 
office) and shall take appropriate steps! 
measures, if required in consultation with the 
forest offida Is. 
The sensitive areas like Schools, hospitals are 
provided with permanent noise barriers prior 
to the start of work in order to minimize the 
dust and noise impacts due to vehicle 
movement (during / post construction). Their 
effectiveness to be checked during operation 
phase. 

Concerned locations 

Construction activities shall be confined within 
the present available RoW, regularly strict 
monitoring/supervision should be done to 
minimize/control air-noise pollution and 
abatement of dust particles at minimum level 
possible using VIo'eIi ·maintain modern 
machineries. Crushers, Hot-mix Plants and 
Batching Plants should be placed at least 10 
km aerial distance away from the sanctuary 
boundary. 

4.0 
4.1 

OPERATION STAGE (ActlvRles to be Carried Out by theASRP!Forest Department, GoA) 
Monitoring and Evaluation of The ASRP/PIU shall monitor the operational All along the project 
Operational Performance of performance of the various mitigation/ corridor 
Environmental Mitigation enhancement measures carried out as a part 
Measures provided in the of the project. Monitoring and performance 
Project indicators have been indicated in Chapter 7 

PIU!ASRP PIU!ASRP 
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SI. No Activities Management Measure locatlQo Reference! Responsibility 
Planning and Supervision and 

Execution Monitoring 

4.2 Maintenance of Dnlinage 

4.3 Pollution Monitoring 

j$«tion 7.2 Environmental Monftoring Plan). 

Also, the rehabilitation works at degraded 
sites along nalas, streams and gullies after soil 
and water conservation measures has to be 
inspected, recorded and damages timely 
repaired for effecti\l€ functioning and 
maintenance of such efforts in the field. All 
observations and data shall be added 
/updated in the Database/Information 
Management System developed for the 
project This also covers other points given in 
this table. 
ASRP/ PIU shall ensure that aU drains (side 
drains and al1 cross drainages) are periodically 

'cleated fipedally before monsoon Season to 
fadlftate the qui4 passage of rainwater and 
avoid flOotrmg ~out damaging the spurs 
and chectdams erected to stabilize the course 
and flow afarl such drainage channels. 

ASRP/PIU shall ensure that all the. sediment/oil 
and grease traps set up at the truck and bus 
lay .bye" are cleared once in every three 
months. ; 
The periodic monitoring of the ambient air 
quality, noise level, water {both ground and 
surface water' quality, soil 
pollution/contamination are to be continued 
at pre-designated locations as identified in the 
Pollution Monitoring Plan and if necessary, at 
additional locations for comparative study of 
pre and post operation data in order to elSu,e 
further improvement/modification in similar 
future works, 

All along the project MaRTH PIU/ASRP PIU/ASRP 
corridor spedflcations; 

IRe gUidelines. 

All along the project Environmental PIU/ASRP; PIU/ASRP; 
corridor Monitoring Plan speB speB 

(section 7.2) 
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51. No Activities Management Measure location Referencel Responsibility 

Planning and Supervision and 
Execution Monitoring 

ASRPjPIU shall appoint specific pollution 
monitoring agencyforthis purpose. 

4.3 Atmospheric :Pollutlon Ambient air concentrations of various All along the project Environmental PIU/ASRP; PIU/ASRP; 
pollutants shall be monitored as envisage'{in corridor Monitoring Plan SPCB SPCB 
the Environmental Monitoring Plan at pre (section 7.2l 
designated locations to compare the levels 
with the pre-construction data. 

Additional data at ot~r locirtkm ,may',' be 
collected as per any site speti~",~Uiif;ment; 

4.4 Noise Pollution Noise pollution shall be monitored as per All along the project Environmental PIU/ASRP; PIU/ASRP; 
environmental monitoring plan at sensitive corridor Monitoring Plan SPCB SPCB 
locations where pre-construction noise data (section 7.2) 
was collected. The functioning of the noise 
barriers has to be specifically supervised and 
monitored for further 
improvement/replication at other affected 
points if necessary. 

Signage indicating 'no horn zones' near 
sensitive locations shall be maintained and 
k.ept clean. Monitoring the effectiveness of the 
pollution attenuation barriers shall be tak.en 
up thrice in the operation period. 

4.5 Soil Erosion and Monitoring of Visual monitoring and inspection of son Borrow areas PIU/ASRP PIU/ASRP 
Borrow Areas erosion at borrow areaS, quarries (if closed Guideline - 3 for 

and rehabilitated), embankments and other Borrow Area 
places expected to be affected, shall be carried Management 
out before monsoon, during monsoon and (EMF) 
after winter rains to record and monitor the 
effectiveness of such structures after the 
completion of project, so as to evaluate the 
beneficial effects of each type of"actlvity 
together with the cost Involved. 

4.6 Ro"o:"l S"fety ano:"l Mainten<lnce No advertisementjh{1(1rding~ ~h",11 bp <llIowed All <llong thp project PILJ/ASRP PIU/ASRP 
of Assets within the Right of Way limits of the project corridor 
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SI. No Activities 

road. 

Management Measure location Reference1 Responsibility 

Planning and Supervision and 

Execution ~~_~j~,?~!-:~~~_ 

Regular maintenance and cleaning of ar.sets 

such as sign boards, bu!o stops. drains etc. shall 
be undertaken. 
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9.2 Summary Matrix for Environmental Monitoring 

For each of the environmental components, the monitoring plan specifies the parameters to be monitored; location of the monitoring sites and duration 
of monitoring. The monitoring plan also specifies the applicable standards, implementation and supervising responsibilities. The monitoring plan for 
the various environmental condition indicators of the project in construction and operation stages is presented in Table 9-2. Monitoring plan does not 
include the requirement of arising out of Regulation Provision such as obtaining NOGI consent for plant site operation. 

Table 9-2: Environmental Monitoring Plan 
Attribute Project Stage Parameter Special Guidance Standards Frequency Duration Location Implementation 

Air Construction S02, NOx, RPM, . High volume sampler to be Air (prevention Three seasons per 24 hours Along the Contractor I PIU 
SPM, 03,Pb, CO, located SOm from the plant in the and Control of year Sampling road Hot mix I 
NH], 4H.... BaP, As Downwind direction. Use method Pollution) batching plant 
and Ni specified by CPCB for analysis Rules, CPCB, 

2009 
Operation} Two seasons in a Alongthe Contractor I PIU 

year for three years road 
Water Construction All essential Grab sample collected from Indian Standards Four seasons per Grab Along the road Contractor I PIU 

characteristics and source and Analyse as per for year Sampling Surface water 
some of desirable Standard Methods for Inland Surface sources 
characteristics as Examination of Water and Waters (IS: 2296, 
decided by-the Wastewater 19B2 
Environmental 
Specialist of the 
esc and PIU 

Operation Four seasons for Contractor I PIU 
three years 

Noise Construction Noise levels on dB Equivalent noise levels using an MoEF Noise Three seasons per Leq in Along the Contractor I PIU 
(A) scale integrated noise level meter kept Rules, 2000 year dB(A) of day road Hot mix I 

at a distance of 15 from edge of time and batching plant 
pavement Equivalent noise Ie.vels night time 
using an integrated noise level 
meter kept at a distance of 15 
from edge of pavement 

Operation Three seasons per Along the Contractor I PIU 

2 Parameters to be monitored for Operation stage is same as Construction stage 

4i • • • • • • jj Ii.. Ii j '* ,. 4- ;j .;;; • 
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Attribute Project Stage Parameter Spedal Guidance Standards Frequency Duration uxation Implementation 

year for three road 
years, 

$011 Ccinstructton 	 Monit,ori~ of Fbi " Sample ohoil collected to Threshold for Four seasons per Grab Aloogthe Contractor I PIU 
SAR .ndOIl& addified and analysed usrog' each Vear Samplins road H()tmtK/ 

Grease'~ " absorption Spectrophotometer contarru,~~ s~t " batchlng,Pt.nt 
by IRISd.IJ!ba... 
of 
USEPA until 
national 
standards are 
promulgated 

Operation Four seasons for Along the Contractor I PIU 
three years road 

Borrow area Construction As per Guidelines Visual Observation Once in a month Borrow area Contractor 
location 

'Tree Operation As per Quarterty Areas where Contractor / PIU 
plantation stage Rehabilitation Plan plantation I!. 

being done 

-------------~~~~~-" 
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Table 9-3: Institutional Responsibilities 

9.3 Implementation of EMP 

The Environmental Management Plan, EMP process does not stop once a project (planning and 
design) got approval for implementation. During implementation of project APWD (ARIASP & 
RIDF), Construction Supervision Consultant. CSC (if any) and Contractor will be responsible for 
ensuring that the environmental commitments made to regulatory agencies, lending agencies 
and other stakeholders during the EtA process are met. To execute EMP is a cumUlative 
responsibility of ali three parties involved, indicative responsibility mechanism has been 
presented in Table 9-3, as developed for upgradation projects. 

., 

'. 
., 

... 

Sf$tem Designation Responsibilities 	 " 

Coordlnatlng!Fodlitating Chief Engineer 

Aiencv APWD (ARIASP & RIOF) 

Project Manager 
APWO (ARIASP & RIDf) 

Environmental 
OffictIr IPIU) 

• OVerv~ of the project Implementation 
• Ensure timely budget for the EMP 
• 	Coordination w;th_different state level committee, to obtain 

Regulatory Oeatances 
• Participate in state-level meetings .. 
• Monthly review of the progress. 
• Overall responsible for EMP implementation • 
• 	 Reporting to variolls stakeholders (World Bank, Regulatory 

bodies) on status of EMP implementation 
• Coordination with PIU Staff (Environmental officer). 
• 	 ResponSible for obtaining Regulatory Clearances 
• 	 Review ofthe progress made by contractors 
• 	 Ensure that BOQ items mentioned in EMP are execllted as 

per Contract provisions. '. 
• Assi5~(ni:ln?~t;:t Manager in overall implementation of EMP 	 c, 
• 	RevieW" of ~rlodic reports -_on EMP implementation and 

advlslng project Manager in taking corrett1ve measure. • 
• Conducting geriodic field inspeCtion of EMP Implementation 
• AssistIng ProjeCt Manager to reporting various stakeholders • 

{World 8ank. Regulatory bodies) on status _of EMP 
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System Designation 	 Responsibilities 

Implementing! Monitoring Engineer- Incoarge 
Agency (eSe;f any) 

executing AIIency Environmental Manager 
of 
Contractor 

Implementation 

• 	 Preparing envirOflmental training program and COflducting 
the same for field officers and engineers of contractor 

• Act as an "Engineer" for supervising EMP implementation 

• Responsible 	for maintaining quality of EMP envisioned in 
Detail Project Report 

• Maintaining progress reports on EMP jtoplementatiofl 
• 	 Periodic reporting to PIU about the .)tatus of EMP 

implementation 

• 	Work in close coordination with Environmental officer (PIU) 
and contractor 

• Respo~,~~r~ for ensuriniJhe implementation of EMP as per 
provisld'rii" the document/ " ' , 

, '. 'OIrl!ctly reporting to the Project Manage~of the Contractor 

• 	 Discussing various imvfronmentallsodal Issues and 
environmental/socia. mitigation, enhancement and 
monitoring: actions with aU C()!leerned directly or indirectly 

• Assisting 	 'his' project ma'~,a8er to ensure socia! and 
environmentalfy sound and:5ifu construction practices 

• ConduCting periodic 	eiI~~lnental and safety training for 
contractor's englneers, $~p,ervi$ors and ~~rs along with 

\':,l.':'sensltflation on sodal ,issUes that may be attslng during tbe 
conStruction stage of tfle project ' 

• 	As.slstlng the PlU on wrious environmental' monitorIng and 
c;ohtrol activlties inclUding poUution mO~rHto~ng; and 

• Preparing 	and submitting inonth1v/bio.monthty reports to 
PIU on status of Implementation safeguard measures 

9.4 Good Environmental Construction Guidelines 

Comprehensive environmental construction guidelines have been prepared to guide the planning 
and implementing agency In preparing the project specific environmental code of conduct for 
contractor. The list of good environmental practices is as follows. AI( guidelines listed are 
presented as Annexure 5 for reference and implementation into the Environmental Management 
Plans for the specific projects. 

Table 94: Guideline for Good Environmental Practices 
Guidelines Activities 

Guldellne-l Site PreparatIon .. 	 Guideline·2 COnstruction and Labour camps 

Guldellne-3 
Guidellne4 
Gukleline-S 

Guideline-6 

Guidelfne-7 

Guidellne-8 

Guldellne-!l 
Guidellne·l0 

Guldellne-ll 
Guideline·12 

;., 	 Gulde1lne-13 
Guidellne-14 

Guldeline-15 

Guideline-16 

•• Guldeline-17 

Borrow Areas 
Topsoil Salvage, Storage and Replacement 

Quarry~M,a,nagemerrt 

Water for Construction 
Slop~ ?tabiitty and ErOSion Contioi 
Waste Management and Debris Disposal 
WaterBod~s 

Drainage 

Construction Plants & Equipment Management 
Labour and Worker's Health and Safety 

Cultural Properties 
Tree Cutting and Afforestation 
Forests and Other Natural Habitats 

Air and Noise Pollution 

Environmental Monitoring 
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9.5 Cost Estimates for Environmental Management 

Mitigation measures proposed in the EMP will be implemented by the Contractor. The works to 

be undertaken by the Contractor have been quantified and the quantities included in the 

respective BOQ items such as earth works, slope protection, noise barriers, road safety features, 

and shrub plantation. 


Provisional quantities have also been included for additional measures that may be identified 

during construction and for silt fencing which will depend On the Contractors work methods and 

site locations. Items and quanlnies have also been included for enhancement measures. 


More general environmental management measures to be followed by the contractor have been 

included in the specifications and this EMP. These cannot be quantified and are to be included in ." 

the contract rates. A total of Rs. 0.66 eraras has been allocated for the environmental 

management for the Project road. 


Table 9-5: Environmental Management Budget 	
~ 

EnvIronmental Man~gement· CMI Work 	 .. 
S.No. Item Unit Rate IRs) Quantity Cost IRs) Responsibility 
A CONSTRUCTION PHASE • 
1 	 Mitigation Measures 

1.1 	 Oil Interceptors Number 5000 4 20.000.00 
1.2 	 Recharge ptts Number 20000 28 560.000.00 ,
1.3 	 Silt Fencing length 1m) 900 200 180.000.00 

Contractor,
1.4 	 Deepenins:pf Ponds Number 25000 7 175,000.00 

P1U,CSC 	 •
2 	 Enhcnr:etfienr of Cultural 

Properties 
2.1 	 partially affected Number SOOOO 6 300.000.00 • 

Environmental Budget During Construction- Phase ~Clvil Works) 1,235,000.00 •
£nvironmental Manalement w Enhancement and monItoring cost 

S. No. Item Unll Ral. (RS) Quanlky CO<ljRS) Responsibility .. 
B Construction Phase 

Tree Pro_lion and Protection 	 Forest 

1.1 	 Trees Number 1000 2500 2,500.000.00 Department, 

1.2 	 Barb wire fencing Per kg 75 3250 243,750.00 PIU, esc • 
2 	 Monitoring of fnllironmentol Attributes during Construction Activity 

2.1 	 Air Quality • 
2.1.1 	 Monitoring of Air Quality near Hot No. of Samplm 6000 36 216.000.00 

mix plants 
2.1.2 	 MOnitoring of Air Quality at Critlcal No. of Samples 6000 36 216,000.00 

t.ocatlons 

2.2 	 Noise Le...els PCB,Assam, 
2,2.1 	 Monitoring of Noise Level al No. of samples 4000 36 144,000.00 esc, FlU ., 

Equipment Yards 
•2.2.2 	 Monitoring of Noise Levels at No. of Samples 4000 36 144,000.00 

Critical Locations ,
U 	 Water Quality No. of Samples 6000 48 288,000.00 
2.4 	 Soil Quality No. of Samples 6000 36 216.000.00 

Environmental Budget Durl", Construction Phose (Enhancement and Monkorl", ) 3,967,750.00 

C OPERATION PHASE 
1 	 Monitoring ofEnYironflll!ntol Attributes during Construction ActlYII)! 

1.1 	 Monitoring of Air Quality during PCB Assam. 
Operation Phase esc, PIU 

1.2 	 Monitoring of Air Quality at CritIcal No, of Samples 6000 24 144.000.00 
Locations 

1.3 	 Monitoring at additional locations No, of Samples 6000 24 144.000.00 
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F.A & SAfar Assam State Racu!!; Project Draft Environmental Impact Assessment Report (SH-32)
PWD. Government OJ! Assam ,une, 2011 

Environmental Management - Civil Work 

S. No. Item Unit Rate (Rs) Q""ntlty Co,t (Rs) Responolbillty 
2 Mona.ring of Noise during 

Operation Phase 

2.1 Monitoring of Noise Levels at No, of Samples 4000 40 160.000.00 
Critical Locations 

2.2 Mon!toong at additto~~tlo,catioos No. of Samples 4000 160,000.00 

3 Monitoring of Management & 
Operational Performance 
Indicators 

3.1 Tree Proted:ion (maintenance 'COst LS 10000 24 240,000.00 
- TwO yea,,) 
Environmental Budget During Operation Phase (Enhancement and Monitoring) 848,000.00 

Sub rotal A+II+C 6,050.750.00: 

Grand TotaIINR. (Environmental Budget Exclusive of Cost of Measures Induded 6,655.825.00 
Under Good Englneerln,$: Practices, A+B+l~ contingency) 

,w, 

-. 
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10 eanellisian 

10.1 Conclusion 

The proposed project corridor SH-32 is one among the eight roads selected for road 
improvement under Assam state road project (ASRP), There are no environmental sensitive 
areas within 25 km buffer from the project corridor. 

The Environmental Impact assessment Report prepared for the project corridor adheres to the 
rules and regulations adopted by the Ministry of Environmental and Forest (MoEF) and World 
Bank guidelines, The environmental impacts are expected to arise during the project 
implementation phase viz, Project pre construction, construction and post construction phases, 
the activities like tree cutting, site clearance, blasting, dismantling of structures, disposal of 
construction debris tends to create environmental impact on the existing environment 
Considering these key impacts and other associated impacts, a comprehensive Environmental 
Management Plan (EMP) has been formulated and briefed in the chapter 9 - Environmental 
management Plan, 

" 

The specific management measures laid down in the EMP will effectively address any adverse 
environmental impacts raised due to the project implementation, The effective implementation of 
the measures proposed will be ensured through capacity building of the PMU and CSC 
Consultants as well as incorporating the proposed EMP and appropriate clauses covering the 
environmental protection requirements in the contract document Further, the environmental 
monitoring plans provide adequate opportunities towards course correction to address any 
residual impacts during construction or operation stages, 

Based on the detailed assessment the proposed strengthening and widening of SH- 32 will not 
generate significant environmental impacts provided that the works are designed and executed in 
accordance with sound engineering practice and that the mitigation and precautionary measures 
described in this report (Environmental Management Plan) are fully implemented, 

, 

, 

• 

, 

• 
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11.1 Manuals 
• 	 Administrative Staff College of India., EIA Guidance Manual- Highways, Ministry of Environment and 

Forest, Govl of India, 2010 
• 	 Canter L, Environmental Impact Assessment (Second Edition). McGraw Hill Publishing Company, New 

York, 1996 
• 	 World Bank, Environmental Management Plans. Environmental Assessment Sourcebook Update No. 

25. Environment Department, World Bank, Washington D.C.,1999 
• 	 World Bank, Analysis of Alternatives in Environmental Assessment. Environmental Assessment 

Sourcebook Update No. 17, Environment Department, World Bank, Washington D.C., 1996 

11.2 Legal Frameworks 
• 	 Ministry of Environment and Forest, Environment (Protection) Act, ,Govl of India, 1986 
• 	 Ministry of Environment and Forest, Environmental Impact Notification, Govl of India, 2006 and 2009 
• 	 Ministry of Environment and Forest. Wildlife Protection Act, Govl of India, 1972 
• 	 Ministry of Environment and Forest. Forest (Conservation) Act, Govl of India, 1980 
• 	 Ministry of Environment and Forest, Water (Prevention and Control of Pollution) Act (and subsequent 

amendments), Govl of India, 1974 
• 	 Ministry of Environment and Forest, Air (Prevention and Control of Poilu/ion) Act (and subsequent 

amendments), Govl of India, 1981 
>"/ 	 • Revenue and disaster management department, Assam, The Land Acquisition Act, Govl of Assam, 

1984 
• 	 Ministry of Rural Development, National Resell/ement and Rellabilitation PoliCy, Govl of India, 2007 
• 	 Department of Environment and Forest, Assam Forest Regulation (Amendment) Act, Govl of Assam, 

1995 
," • Department of Environment and Forest, Assam Foresl Policy, Govl of Assam, 2004 

• Department of Welfare of Plain Tribes and Backward Classes, Draft Nalional Policy on Tribal's, Govl of 
;~ ; Assam, 2004 

• 	 Archeological Survey of India, Ancient Monuments and Archaeological sites and Remains Act, Govl of 
Assam, 1958 

Wf 

11.3 Publications 
• NAAQM, National Ambient Air Quality Stalus, Central Pollution Control Board, 2004 

"', • MINARS, Status of Water Quality in India, Central PollutiOn Control Board, 2004 

• 	 District Ground Water Developmental reports' District Report, Central Groundwater Board (CGWB), 

• 	 Ministry of Water resource, Watershed Atlas of India, Central Groundwater Board (CGWB), 

11.4 Web References 
• 	 1l/iD'//CQwb.aov.in/gw profiles/st assam,hlm 

• 	 httpJlcgwb,QOv,;nlDistrict ProfilelAs$.{3m/Goalpa@%20Brochure.pdf 

• 	 http://www.cpcb.nic.iniData%20SearchNiater./c20qualitv%20datalBrahmapulra-2005.PDF 
," • 	 http://www.imd.qov.inisectionlcHmatelquwahati2.htm 

., 
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Format EM1: Selection of disposal site locations 

From To 

.,(Give chainage and nearest settlements fmm both ends) 

Criteria on which information for each site is to be collected Site 1 

:Area covered (mz} 

:Total Material thatean be dumped within the site 1m') 
'Depth to which disposa"i";,""feasible 1m) 
IDistance of nearest watercourse (m) 

,Nearest Settlement (m) 

Date/s of Community Consultation/s I 
Whether the community is agreeable to siting of dumping site (Y/N) 

Date of Permission from Village Council PresidentlVCP) : 

Proposed future use of the Site 

: Site 2 Site 3 , Site 4 

, 

I i 

, 

Selected Site (tick anyone column only) 

Certified that the above information is correct to the best of my knowledge and belief. 
" 

(Contractor I Concessionaire) 

Verified: Date; 

\lji 

Recommendation on the sUitability of the site 

Signed, 

Name & Designation: 

Date: 

" 
Decision Taken (tick one): Approved/Not Approved 

Signed, 

Name and Designation of Deciding Authority 

Date: 
• 
• 

Enclosures 

(Tick as appropriate) 

1 Maps of each location 

2 Photograph, 

a Each disposal location 

b 
3 

Each community consultation 

Photocopies of permissions from VCPs 

'. 

" 

Na me and Designation of Verifier: • 
• 

A-l • 

• 
« 



EA $; SAfor Assam State Roads Project Draft Environmental Impact Assessment Report (SH-32j
PWD, Government (IfAssam June, 2011 

Form.t EM2: Construction Camp and Storage Area 

Construction Stage; Report- Date__ Month___ Yeaf___ 


(Site Layout of Construction camp and working drawings of dwelling units with allied faci!ities to be attached with 

format) 
Format to be submitted before target date (decided by PIUI of establishing camp. 
Location of Camp (km___ 1 

isl. No Item Unit DetaUs Remarks ........] 

[To"taiIOf item-'c=cam=p_________j-----+-- ..__ _ I 
~Size of camp. mxm ......._ .....~ ______~.... 
E.._'A.rea of Camp ....__ _ _~___-1::"lrn __-1 _______..__.~..___j 

IC . Distance from Nearest Settl"em=e"'nt'--___-+..~.~-~--' ~__ c----- .......__.... -----1 

i·cr· iOistance from Nearest Water Source :Type/Siz-e/Capacity/Present 
! I I Use/OWnership 
-.-iDoteof ca(TIp being operatio-n-a71-;dd7/"-.rn-.m;/~yy~===~!~~~~~~:~~~~=========~_...._....~.=_._..======~~~~~ 
If Present land u~e_.~..;-=c-____~ -----r---------------1 
~.. ,No other tre~s with girth2.0.3m_. _ ...... ----'_.____ 
h IDetails of Storage area(Availability ofimxm 

--;-.~.L~pervious surface) . -::.......----f---~........ --------------~ 

i :Avallability of separate waste disposal from Cum 

: storage area_~_~_ 

,I::=fti.;taiISOftOp soil stacking===_·_.---+------r-------......-c.------- I 

la Qua_~~.!~y ~r~op soil removed ----.... __==__=jQsq~.~m:rit~~:ili(u"i''''iel11~C=:===--=--===~b Detail of storag.e. oltol'.",o",i,--I_____ Describe stacking : 
3 Details of workforce ..... 

,8 TO.~.~.!. Nq.oflabourers ...__.._____--1'"no"'s'-___+___ 

~~ T9t.ol no 01 Male Workers........ .. __ c-"'" 

,e: _~~ffVIale Workers below lByea:::rs'-.:o"'f.::.a"'ge~__fn--o".5 ~+~~~~~-f---~--~ ......~ 
'd Total No of Female Workers nos 

i~e'----t.cNc:o--,o"I-,-Fernale workers below 18 y~a,~r,,-s:::of:..:a"g"ec--+"".::o,,-s___--: _______+_~ 
~--.. No 01 children nO,,5____+-__ 
14 Details of dwellmg units 

~~~ of dwellmgs!.-;-h:;:u-"ts'---;;c_ 'nos........-~.... +----- ........~-,------j
-~ --~ 
~mmum Size of Dwelling :mxm 

'c INo of 0l'enmgSjiler dwelling inos 


:d iMjnj"D.~.~ size of <?pening 
 mxm 

e IWalis 
 specifications

~f'''-''=.'-=,'-=--+......- .... 
II IRoofing ._____ specifica~i0'.1s 

Ig IFlooring spedficatlons .., : h iDrinking Water Tank specifications 

i ICapacity ofr)rinking water Tank. cum .. .-----l,-----~ .. -------0 

i_I~~~~~~~:.~:.:nc::g_w_a:..:te__ ...._.__====_ IrTa--:cnc:k~~~~~~=._ ...f~o,oxs--m-x-m-------.--__ 
U..........jNO of Wcs for female worker. 
 00'====== 
mF_--+':cM!.~!.mum Size of we ....... ~.... =r ___ ==::::~ 

'" Fn __---t:T"o.cta"-lNo of Bathrooms for female workers :nos ........~~ __.......~ 
0 , Size of ,e~tic tank for WC/Baths 

;p ,CapaCity of Water Tank for WCs! Bathrooms 

1~~~~~gearOUndcarnP . ..mmmm 

I.~ 
Details of facilities 

Avail.bilit of securilyc'g",U"a"rdo.2",4,--,-,hr"s"a"d..a.,v__·_···y: 


",:::::::::,::D::"=:=t.il' of First Aid Facility_. 


.......~~....:mxmxm .......~~_ ........I 
and general 

Y
/
N 
.If  ______+_______, 

Y"'e;CJs/"'N"O'--__-+-_ 
Yes/No J 
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fA &: SAfor AssamState Roads Project Draft Environmental ImpactA.~sessment Report (SH-32) 
PWD, Government cfAssam June, 2011 

-~~ ~.................. .... --------.........................-~ 
Annexure 2 

c"lii.,;ailability of Day_Ca_r_e_Cen"'tr"'e'---=~~~~+y"e=s~/N~O~~~+~~~~~~~l---~~_""_~__ ---I 
d IAvaiiabilityof dust bins Ica .city 60 Itr) nos 
Certified that the furo·ished information is correct the quality of work is as per god practice 
information as required is attached 

Project Engineer 

• 


• 
A-3 

• 




fA &SAforAssam State Raads Project Draft Environmental Impact Assessment Report (5H-32) 
PWD, GovernmentalAssam June, 2011 

Annexure 2 

Format EM3: Reporting for Borrow Areas 

Construction Stage Report: Date __ Month Year Site layout of Borrow Area and Proposed 

Borrow Area Redeve!opment Plan to be attached with format Format to be submitted before target date as 
(decided by PIU) for establishing Borrow Areas Borrow Area No. BA,______ 

Location of Sorrow Area {Km-.J 

51. No Item Unit Details 

1 Details of Borrow Area 

ia i Date of Borrow Area becoming operational! 

idd/mm/yy I 

b :Current Landuse 

c : Distance from Nearest Settlement Km 

d No of settlements within 200m of Haul Road No. 

e No of settlements within 500m of Borrow Area No. 

f Tot.1 Capacity cum 

g No of Trees with girth more than 0.3 m No. 

h i Length of Haul Road km 
:i IWidth of Haul road im 

j ,Type of Haul Road metal/dirt 

k Size of Borrow Area sqkm 

I Area of Borrow Area kmxkm 
c--. 

Quantity Available m cum 

n Distance of Nearest Water Source Type/Si,e/Capacity/Present 
Use/Ownership 

0 Quantity of top..~oil removed :cum 

p Detail of storage of topsoil 

q iDaily/occasional use of the Borrow Area by thel· 

I icommunity, if any 

r :Probab~e reuse of Borrow pit-ask community . 

s Drainage channels/slope/characteristics of the .. 

f,.. :area 

,2 Enhancement Elements 

:0 Quantity of top soil removed :sq.m 

b Detail of storage of topsoil sq.m 

ic AdjoininB.land use/Natural elements 
'd Near by catchment for storing water , 

e Erosion Control Programme 
f Preventive measures for 
i leaching 

ii Mosquito Breeding 

iii Water run-off/contamination . 
iv Any other environmental degradation I 

3 : Deta iIs of workforce 

a Total No of Labourers No. 

.b Total no of Male Workers No. 

c No of Male Workers below 18 years of age No. 

d Total No of Female Workers No. 

e No of Female workers below 18 years of age No. 

4 Details of redevelopment, Plan to be enclosedt.;,-;
Certified that the furnished ,"formation 15 correct the quality of work" as per good 

practice and all relevant information as required is attached 

Remarks by esc, If any 

. 

, 
, 

I 

.., 

Project Engineer (Contractor I Concessiona're) 

-===:;;:-:-------_......_----
A-4 
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EA &SA[or AssamStotf! Roads Project Draft Environmental Impact Assessment Report (5H·32)
PWD, Government ofAssam June, 2011 

Annexure 

Format EM4: Tree Felling 

I S.No Iunks : Physical Target COmpletion Target 

, 
, 

' 
! 

i Total Target I, Target 
:Achieved 

% of task completed Target Date Date of Completion if 
task completed 

Reason for 
Delay if any 

Unit : 
1 I nos 
2 i nos 
3 I nos I 

4 nos ! 
~ ..: 

(Signed) 

PIU 

Format EMS: Tree Plantation 

Construction Stage: Quarterly Report -Date __ Month___ Year___ 

i Piantation at 
: Locations 
identified for 
ienh~.~cement I '. 

Certified that the above information is correct 

PIU 
• 

, 

51. 
No 

.~ ~.. 

1---:;:---:c:---.;P:..:h.cyc:'=ical..:ra::.r"'ge"'t:..--.___-I---'F:..;i::.na::;n"c::;ia:;:I..:T.:;8"I"rg.e;:t-l__CO:::y:cm=p,;;let=lo","..:T:..:a:..:rg'Te:.:tc---1 

Target !! Dsteof iRe8Son 
(tree/shrubs to % oftask Total Budget % Target elf /% lor 

nbe planted in Target Achieved completed (Iakhs): Spent, used Date omp el:.':ed Delay

Activity 
 Package) lor ,'comp~, 

if any
this Quarter 

, ! 

I 

Km i '.No. of Survival(From) Km (To) 

/ No. 
 Tree, Rate (%) 

, / No. 
Tree I 

i. i' Plantation I !along 

roadside : 

A-5 
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fA & SAforAssam State Roads Project 
PWD, Gavernment ofAssam 

Draft Environmental Impact Assessment. Report (5H-32) 
fLlne. ~Ol1 

-,-"-,.,-  -

Annexure 2 

EM6 Topsoil Conservation Monitoring 
Contract 

Report No. Date 
~~~~~~~~~~~ 

Distance - --Present'" Location Original Meastlt'eS for Present Anticipated Whether Is: any other Improvements Extent of 
Useo! preventing ComplianceMethod period of of nearest silt fencing covering/ required5101"'01 

Topsoil spillage of topsoil Storage Water provided? measure a50n dale of01 PII" 
IChainage) removed on Haul Storage course reportprovided? II 

(Months)RoadslEarthen! yes~ what is1m ) IV: HI 
Metalled) it? 

Certified that the above is true. 

(Authourised Representative of the contractor I concessionaire) 

Verified 

(Environmental Specialist of the Engineer) 

LEf\<.: A-6 




EA & SA for Assam Stat¥.! Roads Project Draft Environmental Impact Assessment Report (SH-32)
PWD, Government ofAssam 

June,2011 

Annexure 2 

Format Eel: Target Sheet for Pollution Monitoring 

Construction Stage: Report - Date___ Month Year___ 

( locations at which monitoring to be conducted as per EMP) 

I I Completion Target 

Details of Duration of Instruments , Date of Reason for Delav 
51. No Chainage 

location Monitoring Used Target 
Completion if If any

Date 
I 

task completed 

: Air Mon itoring 

1 
2 I 
3 
4 
5 
Water Monitoring 
1 
,2
:3 I 

'4 
5 I 
:Noise Monitoring I 

11 
2 
3 ..........
4 I I 
5 I I 

I 

, 

I 

, 

.. 


Certified that the Pollution Monitoring has been conducted at all the locations speclfied In the EMP 

Project Engineer Contractor 

• 
• 

• 
A-7 
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fA & SA/or Assam State Rood~' Project Draft Ilnvironmentallmpact Assessment Report (5H-32) 
PWD, Govcrnmcnfo/AsSClm fune, 2011 

Annexure 2 

Operation Stage: Report -

Fonnat EC 2: Target Sheet for Pollution 

Month___ 

Monitoring 

Year___ 

( locations at which monltor'lng to be conducted) 

: 
, Completion Target 

SI.No Chalnage 
Details of Duration of Instruments 

! Target 
Date of Reason for Delay 

I 
Location Monitoring Used 

Oat. 
Completion if if any 

I task completed 

:Air Monitoring 
1 
2 : 

'3 

:4 
5 
Water Monitoring 

:1 
12 -13 
~-
5 
iNoise Monitoring 
1 
:2 
3 , 

,4 : I I 
is : 

, 

! 

, 

Certified that the Pollution Monitoring has been conducted at all the IDeations specified in the EMP 

Project Engineer-, 

A-8 
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PWD, GQ'iI<:!mmant ofAssam june, 2011 

Annexure 2 

Format OP 1: Survival Rate of Trees 

Operation Stage: Report - Date___ Month___ Year___ 

S.No. 

landscape 
Section 

Roadside Trees landscaping at Junctions Turfing on Embankment 

Km·Km 
Total 
Trees 

Planted 

Total 
Surviving 

% 
Survival 

Total 
Shrubs 
Planted 

Total 
Surviving 

% 
Survival 

Total 
Area 

Turfed 

Total 
Turfed % 
Are. Survival 

Surviving 
Nos. Nos. % Nos. Nos. % Sqm. Sqm. % 

I 

• 
, 

• 

, 
Certified that the above information is correct 

PIU 

, 

• 

• 
• 

• 

, 

• 
A-9 
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PWD, Govemmentaf Assam June, 2011 

Annexure 2 

Format OP2: Redevelopment of Borrow Areas 

operation Stage: Report: Date __ Month___Year___ 

To be monitored by PIU during operation period 

Details of remarks to be appended wherever necessary 

lSI. 
I, ' Drawback, Identified Improvements Required 

ActivitV Particularsi Others (Ask Remarks!No :Construction flnancial 
Community) 

Technical Rnancial 
Sugge51lon,, . 

1 
Details of Borrow area and 
Surrounding landuse 

2 End use of the borrow area 

Whether rehabilitation has 
3 been carried out In line with 

owners request 

4 Erosion Control Measures 

l-
S Number of trees planted 

--~---, 
6 Reuse of topsoil 

Preventive measures taken for I-Mosquito Breeding 
7 -Water runofff contamination 

-Other Environmental 
Degradation -

8 Any problems faced by owner 
. 

9 
!Any problems faced bytt'le local 
icommunity 

10 
If it has been developed as a 

i
fish pond, 

A 
Details of available cat(:hment 

!for storing water 

8 
list of Fish species that (an 
survive in that area 

C Economic Benefits/Utility 

11 
If It has been developed as an 
orchard 

A 
Details ofsuitahility of wil and 
water. 

S Type of Plantation 

'Economic ~'~'et:jts/Uti!ity 
--

C ! 
12 ,Any Other End use 

A Particulars ! 

8 EconomiC BenefitS/Utility 
! --

, 

. 

Signed 


(Environmental Specialist of EC of PIU ) 


A-IO 
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C_ 
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{SI) , : 
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16. IfPAH is $ClSf PklJJ8f! mlJJ?tion th6"8IM of t/uJ commtinitji ~~~___________________~________~ 

17 What ty~ of olJ5ineu are you dOing, in case Q1 ~olTimer(:jallJ$e1 Any other. please $jl«lty 

S_No Opt,,,, 
RefrMlhrmrb 

Tea StaI! 

""'" S_""" : Hole! i ...·""'" -2 
! 

SeMce JnduMry ' H&iI Cv!tinQ """"', ;~: ' TW(I wheeler ::~: reNir 

Rehl~AdMtt ! OIOOM'f : Chenml I Fumilur~ i"'.. i=" HOrtM8re 
-  """ "'lap;h!:IJSln 9 - .~ 
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: """" I :~.~ , 

6 I iililli!,:hOfWI j  """"""", .. _l.'" I"""''''''0f00n i. ~... _'" 
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GUIDELlNE·l: SITE PREPARATION 

1. GENERAL 

The preparation of site for construction involves: (i) dearing of land required for construction; and {iii 

management of activities such as traffic during construction. These activities have been detailed out 

for road construction activities separately. 

2. ROAD CONSTRUCTION 

2.2 Site Preparation Activities 

After obtaining the consent of the community on the alignment, the Project Implementation Unit 

(PIU) of the Divisional Office shall be responsible to stake out the alignment by establishing working 

benchmarks on ground. It shall be the responsibility of the PlU to take over the possession of the 

proposed RoWand hand over the land width required clear of all encumbrances to the Contractor. 

Activities pertaining to the clearance of land and relocation of utilities need to be initiated by the PIU 

well in advance to avoid any delays in handing over of site to the Contractor. Assistance of the 

Revenue Department shalt be sought in accomplishing the task. To summarize, the PIU's 

responsibilities before handing over the site to the contractor Include: 


• 
• Clearance of encroachments within proposed RoW; 
• Initiation of process for legal transfer of land title; 
• Alignment modification or Relocation of (ommon property resources in consultation With the local 

•community~ 

• Alignment modification or Relocation of utilities in consultatIon with the various government • 
deoartments; and 

• Obtain clearances required from government agencies for • 
o Cutting of trees; and •o land Diversion of forestlands) etc. 

2.2 Site Preparation Activities by the Contractor 

Site preparation shall involve formation of the road base wherein it Is ready for construction of 

protective/drainage works, carriageway, shoulders, parapets and other road furniture. The PIU shall 

transfer the land for civil works to the Contractor after peg marking of the alignment. 


The Contractor shall verify the benchmarks soon after taking possession of the site. The Contractor, 

prior to initiation of sIte preparation activities, shall highlight any deviations/discrepancIes in these 

benchmarks to the PIU in writing, The contractor shall submit the schedules and methods of 

operafons for various items during the construction operations to the PIU for approval. The 

Contractor shall commence operations at site only after the approval of the schedules by the Plu. 


The actIvities to be undertaken by the contractor durIng the clearing and grubbing of the site are as 

follows: 
 '. 
The clearance of site shall involve the removal of all materials such as trees, bushes, shrubs, stumps, 

roots, grass, weeds, part of topsoil and rubbish. Towards this end, the Contractor shall adopt the 

following measures: (i) Limiting the surface area of erodible earth materia! exposed by clearing and 

grubbing; {ii) Conservation of top soil and stock piling as per the measures suggested as part of 

Guideline 4, "Top Soil Salvage Storage and Replacement"; and (iii) Carry out necessary backfilling of 

pits resulting from uprooting of trees and stumps with excavated or approved materials to the 
 • 
required compaction conforming to the surrounding area. 

• 

A-l J 

http:1IIIde.ll


EA & SAfarAssam State Roads Project Draft Environmental Impact Assessment Report (SH-32) 
PWD, Govemmentc!Assam June, 2011 

Annexure 5 

To minimize the adverse impact on vegetation, only ground cover/shrubs that impinge directly on the 
permanent works shall be removed. Cutting of trees and vegetation outside the working area shall be 
avoided under all circumstances. I n case the alignment passes through forest areas, The Forest Ranger 
shall be consulted for identification of presence of any rare/endangered species within the proposed 
road way. Protection of such species if found shall be as per the directions of the Forest Department. 

The locations for disposal of grubbing waste shall be finalized prior to the start of the works on any 
particular section of the road. The selection of the site shall be approved by the PIU. The criteria for 
disposal of wastes shall be in accordance with the measures given in Guideline onl "Waste 
Management and Debris Disposal" (Guideline 8), 

In locations where erosion or sedimentation is likely to be a problem, clearing and grubbing 
operations should be so scheduled and performed that grading operations and permanent erosion 
and sedimentation control features can follow immedjately, if the project conditions permit. 

Dismantling of CD structures and culverts shall be carried out In a manner as not to damage the 
remaining required portfon of structures and other surrounding properties. Thf disposal of wastes 
shall be in accordance with the provisions given in Guideline 8, "Waste Management and Debris 
Disposal", The following precautions shall be adopted: (i) The waste generated shall not be disposed 
off in watercourses, to avoid hindrance to the flow, and (li) All necessary measures shall be taken 
while working close to cross drainage channels to prevent earthwork, stonework as well as the 
method of operation from impeding cross drainage at rivers, streams, water canals and existing 
irrigation and drainage systems. 

The designated sites duly approved by Implementing Agency shall be cleared of its existing cover for 
setting up of the construction sites, camps and related infrastructure facilities, borrow areas and 
other locations identified for temporary use during construction. The contractor shall comply with all 
safety requirements in consideration as specified in the Guideline 12 on, "labour & Workers Health 
and Safety", Before initiation of site preparation activities along these lands to be used temporarily 
during construction, it shall be the responsibility of the Contractor to submit ana obtain approval of 
the site redevelopment plan from the implementing agency. The letter/contract agreement between 
the owner(s) of the land parcel for temporary usage shall Include site redevelopment to its original 
status. The guidelines for the same are furnished in the Guideline on, "Construction Plants & 
Equipment Management"; guideline/ "Construction and labour Camps"; and "Borrow areas". 

2.2 Traffic management during construction 

" 


Traffic management during construction is an activity specific to the contractors. Contractors must 
ensure a reasonably smooth flow of traffic durlng construction. The following are the general 
principles to be followed for traffic management during construction: 

• Partial pavement construction 	over long lengths will not be permitted. The contractor should 
.... 	 concentrate his actll.'ities over sections such that he can complete continuous fronts of up to a 

maximum of 1 km before starting the adjacent front. The contractor may open more than one 

continuous 1 km front provided that he has the separate reSourCes to do so. The resources working on 
a 1 km front may not be shifted to another front until no longer required on that front. 

• 	 The construction acti..,lties shOUld be staggered over sub-sections to the extent that the use of plant 
and equipment js optimized to maximum efficiency and to avoid idling. For road widening operations, 

excavation adjacent to the existing road shall not be permitted On both titles simultaneously . 
.... i Earthworks must be completed to the level of the existing road before excavation work on the 

opposite side will be permItted. 

• 	 The construction operations taking place on a particular front must be managed effiCiently such that 
delays between successive pavement layers are minimized. 

• 	 Before the start of the monsoon season (June} the contractor shall ensure that the pavement over any 

front is complete, full width, at feast upto Dense Bituminous Macadam! DBM !evel, but preferably with 

Asphaltic Concrete, AC wear1ng course. The contractor should not start any sections of pavement that 
he cannot complete by the start of the monsoon season. 
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• 	 In the absence of permanent facilities, temporary drainage and erosion control meaSures, as reqUired 
by the Spec1fications, are to be implemented prior to the onset of the monsoon. 

In cases where separate traffic diversions are not essential or cost effective the construction 
methodology should be in accordance with the guidelines following: 

On a lkm section, the pavement construction (except new alignments) should be limited to SOOm 
subsections with a minimum of 1 to 1.5 km between successive sub-sections to ease traffic 
management and safety issues. The earthworks in the widening portions are not limited in, this 
respect. Excavation on both sides of the eXIsting. road over the same sub-section simultaneously shall 
not be permltted for reasons of safety to the traffic, particularly at night. 

Sub-sections longer than 500 m may be authorized by the Engineer if two-way traffic flow can be 
comfortably managed and the Contractor can demonstrate his ability to maintain dust control, proper 
road edge delineation, proper signage and traffic control. Where single file traffic is permitted {'only 
applicable to final wearing course operations), the sub-sections shall be reduced to a maximum length 
whereby safe traffic regulation can be phYSically managed, Single file traffic may not be permitted at 
certain locations or times of the day when traffic volumes are such that excessive congestion shall 
occur, 

, 

• 
,. 
• 
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GUIOElINE·2: CONSTRUCTION AND LABOUR CAMPS 

1. INTRODUCTION 

The scope of this guideline pertajns to the sitin~ development, management and restoration of 
construction and labour camps to avoid or mftigate impacts on the environment. The area 
requirement for the construction camp shall depend upon the size of contract, number of labourers 
employed and the extent of machinery deployed. The following sections describe the siting, 
construction, maintenance, provision of facilities in the camps and finally rehabilitation of the 
construction and labour camps, These are described in three stages, pre~constructron, construction 
and post~construction stage. The issues related to construction camps are similar in the case of road 
construction and hence have been taken together, 

2. PRE-CONSTRUCTION STAGE 

Identlfrcatlon of sIte for construction and labour camps is the first task. The Con:ractor shall Identify 
the site for construction camp in consultation with the individual owners in case of private lands and 
the concerned department in case of Government lands. The suitable sites shall be selected and 
finalized in consultation with the PIU. Table 1 gives the lands that could be avoided for construction 
camps and conversely those that could be preferred, 

Table l' Selection Criterion for Construction camps. 

Avoid the followl", ..',', 
• 	 Lands dose to habitations. 

• 	 Irrigated agricultural lands. 

• 	 Lands belonging to small farmers. 

• 	 Lands under village forests. Lands within l.OOm of 
community water bodies and water sources as rivers, 

• 	 Lands within 100m of watercourses. 
: • 	 Low lying lands. 

• 	 Lands supporting dense vegetation. 

• 	 Grazing lands and lands with tenure rights. 

• 	 Lands where there is no willingness of the landowner 
to permit Its use, 

I 

Prefer tn.followl", •• 

• 	Waste lands. 

• 	Waste lands belonging to owner" who look upon the 
temporary use as a source of lncome. 

• 	 Community lands or government land not used for 
beneficia! purposes. 

• 	 Prjvate Ilon·irrtgated lands where the owner is willing. 

• 	 Lands with an existing access road, 

The COntractor will work out arrangements for setting up his facllitles during the duration of 
construction with the land owner/concerned department, These arrangements shall be in the form of 
written agreement between the contractor and the land owner (private/government) that would 
spec~fy: 

al photograph of the proposed camp site in original condition; 


b) activities to be carried out in the site; 


c) environmental mitigation measures to be undertaken to prevent land, air, water and noise pollution; 


d) detailed layout plan for development of the construction and labour camp that shall indicate the various 


.",: 	 structures to be constructed jn the tamp includlog temporary, drajnage and other faclilties {Figure 1 gives a 

layout plan for a construction camp); and 

e} Restoration plan of camp site to prevtous camp conditions. 

The arrangements will be verified by the PIU to enable redressal of grievances at a later stage of the 
project 
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L_ \ 

Figure 1: layout Plan for Construction Camp 

2.2 Setting up of labour camp 

The contractor shall provide, free of cost in the camp site, temporary living accommodation to all the 

migrant workers employed by him for complete construction/maintenance work is in progress. A 

minimum area of 6 sq,rnts per person shall be provided. The rOoms of labour shall be well lighted and 

ventilated. The facilities to be provided for the labour are discussed below: 


al Drinking Water 

Towards the provision and storage of drinking water at the construction camp, the contractor shall 

ensure the following provisions 


• 	 The contractor shall provide for a continuous and sufficient supply of potable water in the camps, in 

earthen pots or any other suitable containers. " 
• 	 The contractor shall identify suitable community water sources for drinking, Ooly in the event of non+ •

availability of other sources of potable water, the Contractor shall obtain water from an unprotected 

source only after the testing for its potability. Where water has to be drawn from an existing open 

well, the well snail be properly chlorinated before water is drawn from it for drinking. All such wells 
shall be entlrely dosed in and be provided with dust proof trap door. • 

• 	 Every water supply or storage shall be at a distance of not less than 15m from any wastewater / 


sewage drain or other source of pollution. Water sources within 15m proximity of toilet, drain or any 

source of pollution will not be used as a source of drinking water in the project, 
 • 

• 	 A pump shall be fitted to covered well used as drinking water source, the trap door shall be kept 

locked and opened only for cleaning or inspection, which shall be done at least once a month. 
 • 

bl Washing and Bathing Facilities • 
In every site! adequate and suitable facilities for washing clothes and utensils shall be provided and 
maintained for the use of contract labor employed therein. Separate and adequate bathing shall be • 
provided for the use of male and female workers. Su(h fa(iIlties shall be conveniently accessible and •
shall be kept In clean and hygienic conditions. 

c) Toilets Facilities 

Sanitary arrangements, latrines and urinals shall be provided in every work place separately for male • 
and female workers. The arrangements shall include: 

•• A latrine for every 15 females or part thereof (where female workers are employed), 


• A latrine for every 10 males. • 

'", 
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• 	 Every latrine shall be under cover and so partitioned as to secure privacy, and sho::H have a proper door 
and fastenings, 

• 	 Where workers of both sexes are employed, there shall be displayed outside each block of latrine and 

urinal, a notice In the language understood by the majority of the workers "For Men On!y" or "For 

Women Only" as the case may be, 

• 	 The latrines and urinals shall be adequately lighted and shall be maintained in a clean sanitary 

condition at all times and should have a proper drainage system; 

• 	 Water shall be provided in or near the latrines and urinals by storage in suitable containers. 

d) Waste Disposal 

• 	 Disposal of sanitary wastes and extreta shall be into septic tanks. 

• 	 Kitchen waste water shall be dlsposed into soak pits/kitchen sump Jo{;ated preferably at least 15 

meters from any water body. Sump capacity should be at least 1.3 times the maximum volume of 

wastewater discharged per day. The bottom of the pit should be filled with coarse gravel and the sides 

shored up with board, et{;. to prevent erosion and collapse of the pit. New sOCik pits shall be made 

ready as soon as the earlier one is filled. 

• 	 Solid wastes generated in the kitchen shall be reused if recyclable or disposed off in land fill sites. 

e) Medical and First Aid Facilities 

Medica! facilities shall be provided to the labour at the construction camp, Visits of doctor shall be 
arranged twke a month wherein routine checkups would be conducted for women and children. A 
separate room for medIca! checkups and keeping of first aid facilities should be built. The site medical 
room should display awareness posters on safetyfadlitation hygiene and HIV/AIDS awareness. 

• 	 First Aid Box wW be provided at every construction campsite and under the charge of a responsible 
person who shall always be readlly ayailable durfng working hours. He shall be adequately trained in 

adminlsterlng first ald~treatment. Formal arrangement shall be prescribed to carry Injured person or 

person suddenly taken ill to the nearest hospital. The first aid box shall contain the following. 

o 	 6 small sterilized dressings 

o 	 3 medium size sterilized dressings 

o 	 3 large size sterilized dressings 

o 	 3 large sterilized burns dressings 

o 	 1 (30 ml) bottle containing 2 % alcoholic solution of iodine 

o 	 1 (30 mil bottle containing salvol.tile 
o 	 1 snakebite lancet 

o 	 1 (30 gms) bottle of potassium permanganate crystals 

o 	 1 pair scissors 
o 	 Ointment for burns 
o 	 A bottle of suitable surgical antiseptic solution 

In case, the number of labour exceeds 50, the items in the first aid box shall be dOJbled. 

f) Provision of Shelter during Rest 

The work plate shall provide four suitable sheds, two for meals and two for rest (separately for men 
and women). The height of the shelter shall not be less than 3.0m from the floor level to the lowest 
part of the roof. These shall be kept clean. 

g) Creches 

In case 20 or more women workers are en;ployed, there shall be a room of reasonable size for use of 

children under the age of SIX years, The room should have adequate light and realisation. A caretaker 

is to be apPOinted to look after the children. The use of the room shall be restricted to children, their 
mothers and the caretaker. 
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2.2 Storage of Construction Material in Construction Camps 

For storage of Petrol/Oil/Lubricants, brick on edge flooring or sand flooring will be provlded at the 

storage places of Petrol/Oil/lubrlcants to avoid soil and water contamination due to spillage, These 

should be kept away from labour residential areas. The storage of cement shall be at Damp-oroof 

flooring, as per IS codes. All materials shalf be stored in a barricaded area. In case of electrical 

equipments, danger signs shall be posted, The batch mix plant is to be located away from the 

residential area and not in the wind direction, Separate parking areas for vehicles and also workshop 

areas need to be provided. 


2.2 Fire fighting arrangement 

• 	 The following precautions need to be taken: 

• 	 Demarcation of area susceptible to fires with cautionary sign age; 

• 	 Portable fire extinguishers and/or sand baskets shall be provided at easlly accessible locat10ns in the 

event of fire; 


• 	 Contractor shall educate the workel'S on usage of these equipments. 

2.2 Interactions with host communities 

To ensure that there is no conflict of the migrant labor with the host communities, the contractor 

shall issue identity cards to labourers and residents of construction camps, 


3. CONSTRUCTION STAGE 

Construction camps shall be maintained free from litter and in hygienic condition. It should be kept 

free from spillage of 011, grease or bitumen. Any spillage should be cleaned immediately to avoid 

pollution of soil, water stored or adjacent water bodies. The following precautions need to be taken in 

construction camps, 


• 	 Measures to ensure that no leaching of all and grease into water bodies or underground water takes 


place, 

• 	 Wastewater should not be disposed Into water bodies, 

• 	 Regular collection of solid wastes should be undertaken and should be disposed off safely. 

• 	 All consumables as the first aid equipment. cleaning equIpment for maintaining hygiene and sanItation 


should be recouped immediately. 


• 	 The debris/scrap generated during construction should be kept in a designated and barricaded area. 

The PIU will monitor the cleanliness of construction campsites and ensure that the sites are properly 

maintained throughout the period of the contract. ,', 


4. POST CONSTRUCTION STAGE 

At the completion of construction, all construction camp facilities shall be dismantled and removed 
from the site. The site shall be restored to a condition in no way inferior to the condition prior to 
commencement of the works. Various activities to be carried out for site rehabilitation include: 

• 	 Oil and fuel contaminated soli shall be removed and transported and buried in waste disposal areas, 

• 	 Soak pits, septic tanks shall be covered and effectively sealed off. 

• 	 Debris {rejected material) should be disposed off suitably (Refer Guideline ~ 10 on "Waste 
Management and Debris Disposal"}. '. 

• 	 Ramps created should be levelled. '. 
• 	 Underground water tank in a barren/non-agricultural land can be covered. However, in an agricultural 


land, the tank shall be removed. 


• 	 If the construction camp site is on an agricultural land, top soli can be spread so as to aid faster 

rejuvenation. 


• 	 Proper documentation of rehabilitation site is necessary. This shall include the following: -Photograph • 
of rehabilitated site; 
o 	 Land owner consent letter for satisfaction In measures taken for rehabilitation of site; " 

o 	 Undertaking from contractoc and 
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o Certlfication from Engineer in-charge of the PIU, 

In cases, where the cOnstruction camps site is located on a private land holding, thE! contractor would 
still have to restore the campsite as per this guideline, Also, he would have to obtain a £ertifkate for 
satisfaction from the landowner, 

." 

." 

"" 

.' 
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GUIDElINE-3: BORROW AREAS 

1. INTRODUCTION 

Embankment fill material is to be procured from borrow areas designated for the purpose, Borrow 

areas cause SIgnificant adverse environmental impacts if appropriate mitigation measures are not 

taken. The scope of this guideline includes measures that are required during project planning and 

design stage, pre~construction, construction stage and post construction stage. Borrow areas are 

related only to road construction activities. 


2. PROJECT PLANNING AND DESIGN STAGE 

Design measures for reduction in the quantity of the earthwork will have to be undertaken to reduce 

the quantity of material extracted and consequently decrease the borrow area requirement. Borrow 

area siting should be in compliance with IRe: 10-1961, The DPR shall contain (i) Guidellnes for locating 

site of borrow areas (ii) The arrangements to be worked out with the land owner/community for the 

site and (lH) Sample designs for rede'lelopment of borrow areas. 


3. PRE-CONSTRUCTION STAGE 

The contractor shall identify the borrow area locations in consultation with the indillidual owners in 

case of private lands and the concerned department in case of government lands, after assessing 

suitability of material. The .suitable sites shall be selected and finalized in consultation with the PJU, 

Borrowing to be avoided on the following areas: 


• 	 lands close to toe line. 
• 	 Irrigated agricultural lands (In case of necessity for borrowjng from such lands, the topsoil shall be 


preserved in stockpiles, The subsequent Guidelines discuss in detail the conservation of topsoil. 


• Grazing land. 

.. lands within Q.8km of settlements. 


• 	 Environmentally sensitive areas such as Reserve Forests, Protected Forests, Sanctuary, wetlands 

{including beel), Also, a distance of SOO m should be maintained from such areas. 


• 	 Designated protected areas I forests, 
• unstable slde~hills. 


.. Water~bodies, 


•• Streams and see page areas. 

.. Areas supporting rare plant/ animal species; 

.. 	 Ensure unSUitable soft rock is not prominent within the proposed depth of excavation which will 


render rehabilitation difficult. 


3.1 Arrangements for Borrow Area 

The Contractor will work out arrangements for borrowing with the land owner/concerned 

department, The arrangements will include the redevelopment after completion of borrowing, The 

arrangements will be verified by the PIU to enab~e redressal of grievances at a later stage of the 

project, The Engineer of PIU shall approve the borrow area after inspection of the site to verify the 

reclamation plan and its suitability with the contractor and landowner. The contractor shall 

commence borrowing soil only after the approval by the PIU. The contractor shall submit to the PIU 

the following before beginning work on the borrow areas. 
 • 
• Written No-objection certificate ofthe owner/cultivator; 

.. Estimate extent of earth requires; 


• 	 Extent of land required and duration of the agreement; 

• 	 Photograph of the site In original condition~ and 
• 	 Site redevelopment plan after completion, 

The depth of excavation should be decided based on natural ground level of theland and the 

surroundings, and rehabilitation plan. In case higher depth of excavation is agreed with backfilling by 
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unsuitable excavated soil (from roadway), then filling should be adequately compacted except topsoil, 
which is to be spread on the top most layer (for at least 20m thick), The guidelines fOf location, depth, 
size and shape of the borrow areas are available in the following: 

• 	 Clause 305.2.2.2 of MoRTH specification for roads and bridgeworks of IRe; 

• 	 Guidel1nes for environmental impact assessment of highway projects, Indian Roads Congress, 1989: 

liRe: 104-1988); 

• 	 IRC; lO-1961-Recommended practice for borrow pits for road embankments constructed by manual 

operatjons, as revised in 1989; 

• 	 IRC SP: S8~2001 gUideline for use of fly ash in road construction; 

• 	 EIA manual of MoEF, 2001; 
• 	 MoEF notification on utilisation of fly ash dated 27 August, 2005. 

3.2 Documentation of Borrow Pit 

The contractor must ensure that following data base must be documented for each identified borrow 
areas that provide the basis of the redevelopment plan. 

• 	 Chainage along with offset distance; 

• 	 Area 15q.m); 
• 	 Photograph of the pit from all sides; 

• 	 Type of access/width/kutcha/pucca etc from the carriageway; 

• 	 Soiltype; 
• 	 Slope/drainage characteristics; 

• 	 Water table of the area or identify from the nearest well, etc; 

• 	 EXisting landuse, for example barren/agrkultural/grazrng land; 

• 	 Location/name/population of the nearest settlement from borrow area; 

• 	 Present usage of borrow area; and 

• 	 Community facility in the vicinity of borrow pit. 

3.3 Redevelopment Plans for Borrow Pits 

The following checklist provides guidelines in order to ensure that redevelopment of borrow areas 
must comply with MaRTH, dause 305.2.2.2 and EMP requirement. Borrow areas can be developed as: .. ' 
• 	 Ponds (various typeS) {eg: Drinking Water only; Washing and for other Domestic Chores; Only for 

Cattle; Mixed Uses etc.} (a large pond can be divided into two parts· each having a defrned use) 

• 	 Farmland 

• 	 Water Recharging Zones 

• 	 Pasture!and 

• 	 Fish Ponds (pissicu!ture) 

• 	 Waste disposal Sites (depending upon the location, distance from settlements" pollution risks, safety, 
associated environmental risks and hazards, regulations/ permissions of appropriate authority and 

other such factors) 

• 	 Plantation Zones 

• 	 Recreatlona! Zones (depending upon location, size, potential of the site, wmingness of the local bodies 

to develop it) 

• Wildlife Refuge and Drinking Area (applicable only In case of senSitive environs With appropriate 

'-"l' planning and understanding including regu!ation of depth for safety of anlmals etc.) 

The rehabilitation measures for the borrow areas shall be dependent on the following factors: 

• 	 Land use objectives and agreed post-borrowing activities; 

• 	 PhysIcal aspects (landform stability, erosion, re~establishment of drainage); 

• 	 Biological aspects (species richness, plant density,) for areas of native re vegetation; 

• 	 Water quality and soi! standards; and 

• Public safety issues. 
~~~~- ................~.... 
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Rehabilitation should be simple and maintenance free. Depending on the choice of the individual 


land owner/community, the contractor shall prepare redevelopment plans for the borrow areas. The 

options can be: (ij Restoring the productive use of the land (ii) Development of detention ponds in 

barren areas. 


Option I: Suitable in tocations with high rainfall and productive areas 

Topsoil must be placed, seeded, and mulched within 30 days of final grading if it is within a current 


growing season or within 30 days of the start of the next growing season. VegetatIve material used in 


reclamation must consist of grasses, legumes, herbaceous, or woody plants or a combination thereof, 

useful to the community for the fuel and fodder needs. 


Plants must be planted during the first growing season following the reclamation phase, 

Selection and use of vegetative cover must take into account soil and site characteristics such as 


drainage, pH, nutrient availability, and climate to ensure permanent growth. The vegetative cover is 


acceptable if within one growing season of seeding, the planting of trees and shrubs results in a 

permanent stand, or regeneration and succession rate, sufficient to assure a 75% surVival rate. 


Option II: In barren land, the borrow areas can be redeveloped into detention ponds. 

These will be doubled up as water bodies and also for removal of sediment from runoff flowing 


through the ponds. Design of the detention basin depends upon the particle size, settling 

characteristics, residence time and land area. A minimum of 0.02 mm size particle with a settling 


velocity of 0.02 em/sec (assumlng specific gravity of solids 2.GS) can be settled In the detention basin, 


Following parameters are to be observed while setting up a detention pond: 

• 	 Pond should be located at the lowest point in the catchment area, Care should be taken that the 


horizontal velocity should be less then settling velocity to prevent suspenSion or erosJon of deposited 


materials. 


• 	 Minimum Effective Flow Path; 5 times the effective width 

• 	 Minimum Free Board: 0.15 m 

• 	 Minimum Free Settling Depth: 0.5 m 
'..• 	 Minimum Sediments Storage Depth: 0.5 m 

• 	 Maximum interior slope: 2H : lV 

• 	 MaximUm exterior slope: 3H ; lV " 
• 	 The Inlet structure should be such that incoming flow should distribute across the width of the pond. A 


pre-treatment sump with a screen should provide to remove coarse sediments. Settled sedlment 


should be removed after each storm event or when the sediment capacity has exceeded 33% of design 


sediment storage volume. Accumulated sediment must be dtsposed of in a manner, which will prevent 


Its re-entry into the site drainage system, or into any watercourse. 


4. CONSTRUCTION STAGE 

No borrow area shall be operated without permisSion of the Engineer. The procurement of borrow '.material should be in conformity to the guidelines laid down in IRe; 10-1961. In additIon, the 

contractor should adopt precautionary measures to minimise any adverse impacts on the • 
environment. Checklists for monitoring borrow areas operation and management has been prepared 
(Table 1), • 

Tabte1: Checklist for Monitoring Borrow Area Operation and Management 

Attributes 	 Requirements 

i Access Road , Access road shall be used for hauling only after approved 
I-----+:-----::-c

To soil, if any. shall be stripped and stored at corners of the area before the start of excavation for 
materia! collection; Top soil should be reused / re-Iaid as per agreed plan; In case of riverside,

Top soil 
borrow pit should be located not less than 15m from the toe of the bank, distance depending on the

preservation 
magnitude and duration of flood to be Withstood. !n no case shall be borrow pit be within 1.5m from 
the Toe line of the proposed embankment. 
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! Attributes 

Depth of 
excavation 

Damage to 
surrounding land 

RequIrements, 

FOr agricultural land, the total depth or excavation should be limited to lSOcm including top 30 cm 
for top SOil preservation; For river side borrow area, the depth of excavation shall be regulated $0 

that the Inner edge of any borrow pit, should not be less than 15m from the toe of the bank and 
bottom of the pit should not cut the Imaginary line of 1:4 projected from the edge of the final 
section ofthe embankment, To avoid any embankment sUppage, the borrow areas will not be dug 
continuously,- and the size and shape of borrow pits will be decided by the Engineer. 

Movement of man and machinery should be regulated to avoid damage to surrounding land. To 
prevent damages to adjacent properties, the Contractor shall ensure that an undisturbed buffer 
zone exists between the distributed borrow areas and adjacent land. Buffer zone shall be 3 m wide 
or equal to the depth of excavation \Nhithever is greater. 

Drainage control 
! The Contractor shall maintain erosion and drainage control in the vicinity of aM borrow pits and make 

sure that surface drains do not affect the adjacent land or future reclamation, rhis needs to be 
recheCked by the engineer ofthe PIU. I 

Dust Suppression 
Water should be sprayed on kutcha haul road twice a day or as may be required to avoid dust 
generation during transportation of material; Depending on moisture content, 05 to 1,5% water 
may be added to excavated soli before loading during dry weather to avoid fugitive dust emission. 

Covering material 
for transport 
material 

Personal Protective 
Equipment 

Matena! transport shall be provided with tarpaulin cover 

Workers should be provided with helmet. gumboots and air mask aod their use should be strictly 
enforced, 

Redevelopment 
The area should be redeveloped within agreed timeframe on completion of material collection as 
per agreed rehabilitation plan. 

S. POST CONSTRUCTION STAGE 

AU reclamation shall begin within one month of abandonment of borrow areal in accordance with the 

redevelopment plan. The site shall be inspected by the PIU after implementation of the reclamation 

plan. Certificate of Completion of Redamation is to be obtained bv the Contractor from the 
landowner that "the land is restored to his satisfaction". The final payment shall be made after the 

verfficatfon by PIU. 

6. CHECKLIST FOR INSPECTION OF REHABILITATION AREA 

Inspection needs to be carried out by the PIU for overseeing the redevelopment of borrow areas as 

per the plan. The cheCklist for the inspection by the PIU is given below. 

• 	 Compliance of post-borrowing activities and Jand use with the restoration plan; 

• 	 Drainage measures taken for inflow and outflow in case borrow pit is developed as a detention pond; 

• 	 levelling of the bottom of the borrow areas; 

o 	 In case the borrow area IS on private property, the contractor shall procure written letter from 

landowner for satisfaction on rehabilitation. In case of no rehabilitation is desired by the 

landowner, the letter should Include statement "no responsibility of R&eO on contractor in the 

,"u 	 event of accident. 

• 	 Condition of the reclaimed area in comparison with the pre-borrowing conditions. 

,." 
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GUIDElINE·4: TOPSOIL SALVAGE, STORAGE AND REPLACEMENT 

1. INTRODUCTION 

loss of topsoil is a long term impact along roads due to (i) site clearance and widening for road 

formation (it) development of borrow areas (iii) temporary construction activities such as construction 

camps, material storage locationsj diversion routes etc. The environmental meaSures for both these 

actiVIties during all stages of construction activity are discussed jn the subsequent sections. 


2. PROJECT PlANNING & DESIGN STAGE 

At the project preparation stage, the following shall be estimated: (i) Extent of loss of top soil due to 

widening and siting of constructIon activities (ii) Estimates of borrow area requirements and (ili) Area 

requirement for topsoil conservation. The bid document shall include provisions that necessitate the 

removal and conservation of topsoil at aU locations opened up for construction by the Contractor. 


3. PRE-CONSTRUCTION STAGE 

The arrangements for temporary usage of landj borrowing of earth and materials by the Contractor 

with the land owner/concerned department shall include the conservation I preservation of topsoil. 


4. CONSTRUCTION STAGE 

It shall be the responsibi!lty of the Contractor to strip the topsoil at all locations opened up for 

construction. The stripped topsoil should be carefully stockpHed at suitable accessible locations 

approved by the PIU. At least 10% of the temporarily acquired area shall be earmarked for storing 

topsoil. In case of hilly and desert areas, topsoil with humus wherever encountered while opening up 

the site for construction shall be stripped and stockpiled. The stockpiles shall be located at: 


• Areas away from Grade, SubsOIl & Overburden materja~; 

• Areas away from pit activities and day~to~day operations; 

• Areas that do not interfere with future pit expansion; and 

• Areas away from drainage paths and uphill ofsediment barriers., '.The stockpiles for storing the topsoil shall be designed such that the slope should not be less than 1:2 

(Vertical to horizontal), and the height of the pile is restricted to 2m. A minimum distance of 1m is 

required between stockpiles of different materials. 


In cases where the topsoil has to be preserved for more than a month, the stockpile is to be stabilised 

within 7 days of forming. The stabilisation shall be carried out through temporary seeding. It consists 

of planting rapid~growing annual grasses or small grains, to provide initial, temporary cover for 

erosion controL 
 , 
After spreading the topsoil on disturbed areas, it must be ensured that topsoil is seeded, and mulched 
within 30 days of final grading, During construction, if erosion occurs from stockpiles due to their 
location in small drainage paths, the sediment·laden runoff should be prevented from entering 
nearby watercourses. The Contractor shall preserve the stockpile material for later use On slopes or 
shoulders as instructed by the Engineer. • 

, , 

, 

• 
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5_ POST CONSTRUCTION STAGE 

The topsoil shall be re-Iald on the area after taking the borrow earth to malntain fertility of the 
agricultural field, finishing 1t to the required levels and satisfaction of the farmer. The area to be 
covered with vegetation shall be prepared to the required levels and slope as detailed in the DPR. The 
stockpile material shall be spread evenly to a depth of S-lScm to the designed slopes and watering 
the same as required. The growth of the vegetation shalt be monitored at frequent intervals. All 
temporary arrangements made for stockpile preservation and erosion control are to be removed after 
reusing the stockpile material. The top soil can also be used for the following purposes: 

a. Covering the borrow areas; 

b, Embankment and turfing; 

c. Median; and 

d, Rehabilitation of construction and labour camp . 

.., 
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GUIDElINE-S: QUARRY MANAGEMENT 

1. 	 INTRODUCTION 

This guideline pertains to the measures to be taken to address environmental concerns in quarry 
areas, The general practice adopted is to procure materials from existing quarries operating with the 
requisite permits. The measures to be taken for operation and management for quarries during all 
stages of construction have been discussed in this Guideline. 

2. 	 PROJECT PLANNING AND DESIGN STAGE 

The PIU ,hall provide in the DPR I bid document, a list of licensed quarries operating within the 
district and adjoining districts. In addition, the DPR shall contain the following: (i) Quantity of 
materials available in quarries (il) lead from the various existing quarries and (iii) Adequacy of 
materials for the project in these quarries, Table 1 and 2 give the format for preparing a list of 
quarries. 

Table 1 Details of Sand Quarry 
Approximate Approximate RemarksSource I Name : Site Identification/location I Sample 

Quantity basic cost ofNo. 
of Sand ! qu::rv !!--::--.,.-....,--:-c:-;:~,,-=-.,.""""" the material 

area Chainage from 
Nearest Left/Right ! Offset (cum) 

IRs.) 
IKm.) nearest 

chainage 
(km)

I 	 I 

Table 2 Detalls of Quarry Area for Aggregates 
Sample i Chainages{Km.) Left/Right Name I Name 

No, of of 
Quarrv ! Crusher 
Area 

" 

lead 
from 

nearest 
chaniage 

(Km.) 

I Basic 
! cost of 

the 
material 

IRs.j 
i 

Available 
land/terrian 

Surrounding i 

land Terrlan 
Rema~ks I 

: 

'. 
Onlv In the event of non-availability of existing quarries, the Contractor shall open a new quarry in 

accordance with Mines and Minerals {Development & Regulation) Act, 1957. The bid document shall 

include the exhaust quarry reclaim plan per needs of the landowner I community. 


'it 

3. 	 PRE-CONSTRUCTION STAGE 

The Contractor shall select an existing l1censed quarry identified in DPR for procuring materials. The '.Contractor shall establish a new quarry with the prior consent of the PIU onlv in cases when: O} Lead • 
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from existing quarries is uneconomical and (it) Alternative material sources are not available, The 
Contractor shall prepare a Redevelopment Plan for the quarry site and get it approved by the PIU, 

The construction schedule and operations plans to be submitted to the PIU prior to commencement 
of work shall contain a detailed work plan for procuring materials that includes procurement, 
transportation and storage of quarry materials. 

4. CONSTRUCTION STAGE 

4.1 Development of Quarry Area 

To minimize the adverse impact during excavation of material following measures are need to be 
undertaken: 

• 	 Adequate drainage system shall be provided to prevent the flooding of the excavated area 

• 	 At the stockpiling locations, the Contractor shall construct sediment barriers to prevent the eroSion of 
excavated material due to runoff. 

• 	 Constructlon of offices, laboratory, workshop and rest places shall be done in the up~wind of the plant 

to minimize the adverse impact due to dust and noise. 

• 	 The access road to the plant shall be constructed taking into consideration location of units and also 

slope of the ground to regulate the vehicle movement within the plant. 

• 	 In case of storage of blasting material, all precautions shall be taken as per The Explosive Rules, 1983, 

4.2 Setting up of Crushers and other equipments 

The following measures shall be undertaken for setting up of crushers are other equipments, 

• 	 The contractor shall obtain "No Objectton Certificate (NoC}" from the Assam State Pollution Control 

Board. 

• 	 A:I vehicles must possess Pollution Under Control (PUC) Certificate and shall be renewed accordingly 

• 	 AH machinery, equlpments, and vehicles shall comply with existing (PCS noise and emission norms. 

• 	 The PIU must' ensure that contractor shall submit the copy of NoC and PUC Certificate before the start 
of work. 

4.3 Quarry operations 

The followings precautions shall be undertaken during quarry operations. vii) OVerburden shall be 
removed and disposed as per Guideline 8 "Waste Management and Debris Disposal". 

• 	 During excavation slopes shall be flatter than 20 degrees Guideline 8 Or) to prevent their sliding 

• 	 In case of blasting, the procedure and safety measu res shall be taken as per The Explosive Rules, 1983 

• 	 The Contractor shall ensure that all workers related safety measures shall be done as per measures 
fOf, "labour & Workers Health & Safety" (GtJidetlne 12). ,,, 

• 	 The Contractor shall ensure maintenance of crushers regularly as per manufacturer's 
recommendation. 

• 	 Stockpiling of the excavated material shall be done as per stockpiling of topsoil explained in GUldeline 
4, ''Topsoil Salvage, Storage& Replacement," 

• 	 During transportation of the material, measures shall be taken as per Guideline 11 "'Construction 

Plants and Equipment Management" to minimize the generation of dust and to prevent accidents 

• 	 The P!U and the concerned authority shan review the quarry site for the management measures during 

q~arry operation, induding the compliance to pollution norms. 

-.. 
5. POST CONSTRUCTION STAGE 

A quarry redevelopment plan shall be prepared by the Contractor, All haul roads constructed for 
transporting the material from the quarries to construction site shall be restored to their original 
state. 

The PIU and the concerned authority shall be entrusted the responsibility of reviewing the quarry site 

for the progress of implementation of Redevelopment Plan, 
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The plan shall include: 

• 	 Photograph of the quarry slte prior to commencement 

• 	 The quarry boundaries as wei! as location of the materials deposits, working equipments, stotkpiling, actess roads 
and final shape of the pit. 

• 	 Drainage and erosion control measures at site 

• 	 Safety measures during quarry operation 

• 	 Design for redevelopment ofexhaust site, 

Two options for redevelopment of quarry areas are BIven below. 

Option A: Rewgetatlng the quarry to merge with surrounding I(mthcape~ This is done by conserving and reapplying the 

topsoil for the vegetative growth. 

pltk~t,~.,./'e$,haf.,d ,and'4$'!'loped I~to punlO, for harvesting 
point"I~, surrourldlng areas/ 

'. 


" 

, 

" 

" 
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GUIOELlNE-6: WATER FOR CONSTRUCTION 

1. INTRODUCTION 

The scope of this guideline includes the procurement of water required for construction of roads. 
Except bItuminous works, water js required during all stages of road construction such as 
Embankment Sub-Grade; Granular sub-base (GSBl and Water Bound Macadam {WBMl_ Management 
of water In various stages of construction is given in the following sections. 

2. PROJECT PLANNING & DESIGN STAGE 

• 	 The Detailed Project Report for both road constructions shall contain the following information: 
• 	 EstImate of water requirement during different seasons based On construction schedule of various 

stages of construction. 
•. 	 ~dentification of potential sources of water for construction, 
• 	 Arrangements to be worked out by the contractor with individual owners, when water is obtained 

from private sources, and 

• 	 Whether scarcity of water would have any impact on schedule of construction. 

In water scarce regions, if water-harvesting structures are to be constructed, suitable iocations and 
mechanism for siting these structures will be identified, These are envisaged to be permanent water 
tanks for collection of stream water. Detailed drawings of water harvesting structures based on site 
conditions wHl need to be worked out and presented in the OPR. No extra payment shall be generally 
made for these works and the Contractor has to include the cost of these items in his offer while 
quoting his tendered rate . ., 
Scheduling Construction in Water Scarce Areas: As part of the project preparation, the PIU shall 
conduct an assessment of water requirement and availability in water scarce regions, As far as 
possible, schedule for construction in these water scarce areas shall be prepared such that earthwork 
for embankment IS carried out just before monsoon, so that water requirement for subsequent 
construction works such as granular sub~base and water bound macadam are met in monsoon and 
post monsoon season. Carrying out these activities even during the monsoon is possible as the rainfall 
may not be high enough to disrupt construction. 

3. PRE-CONSTRUCTION STAGE 

Prior to commencement of extraction of water for construction, the contractor shall work out 
arrangements as specified in the OPR, 
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CONSTRUCTION STAGE4. 

'jl' 

• 
During construction, the Contractor shall be responsible to monitor the following: 

• 	 The arrangements worked out with the Panchayatjindividual land owners for water extraction is 

adhered to; 

• 	 Extraction of water is restricted to construction requirement and domestic use of construction " 
workers; 

• 	 Water requirement for curing of concrete shall be minimized by pooling of water over the concrete or 

by covering with wet gunny bags; and 

• 	 The potable water used for drinking purposes of construction workers shall be as per the Indian 

Standard for Drinking Water IS: 10500, 1991. 

" 
,. 

, 

• 

, '" 

•. 
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GUIDELlNE-7: SLOPE STABILITY AND EROSION CONTROL 

1. INTRODUCTION 

Stability of slopes is a major conCern in locations of high embankment. In cases of high embankment" 
water retention at the embankment base initially causes toe failure and subsequently failure of the 

whole embankment. Soi' erosion is consequent to high runoff on hill slopes. Embankments made up 
of silty and sandy soils get eroded. in the absence of vegetative cover" when the slopes are steep say 
more than 20 Degree. 

The scope of this guideline includes measures to minimize the adverse environmental impacts due to 
slope Instability and soli erosion. The adverse environmental impact can be: (i) Damage to adjacent 
land, (ii) Silting of ponds and lakes disturbing the aquatic habitat (iii) Erosion of rich and top fertile top 
layer of soil (iv) Contaminationof surface water bodies and {v} Reduction in road formation width due 
to erosion of shoulders/berms. 

2. PROJECT PLANNING AND DESIGN STAGE 

During the detailed project preparatJon phase! the following investigations shall be carried out prior 
to finalisation of alignment. 

• 	 Topographical; 

• 	 Hydrological; 

• 	 Geo-technical; and 

• 	 Geological Investigation {in case of roads in hill areas and areas of high seismic activity} 

In addition to the slope stability analysis tile alignment should be such that (i) steep as well as heavy 
cuts are avoided, (ii) Flora and fauna of the area are not disturbed and (iii) Natural drainage pattern is 

not obstructed. 

For high embankments, geo-technical investigations (determination of C, <P, density etc.) of the 
available material need to be done to check its suitability as fill material. 

In case of the CO structures, measures for preventing siltation and scouring shall be undertaken as per 
Guideline on, "Drainage", 

FollOwing guidelines shall be followed In desert areas while using cohesion-less soils for embankment 
construction. 

• 	 The alignment should follow the natural ground level to the extent possible and the embankment shall 

be restricted to minimum to achieve ruling grades. 

• 	 Slope of the embankment should be 3 (H): ltV) or flatter. 

• 	 The corners of the embankment should be rounded for better aerodynamic perfo~mance. 

3. PRE-CONSTRUCTION STAGE 

Interceptor ditches are constructed along hilly slopes or areas with high rainfall to protect the road 
bench and hillSide slope from erosion due to heavy rainfall and runoff. Interceptor ditches are very 
effective In the areas of high intensity rainfall and where the slopes are exposed. These are the 
structures designed to intercept and carry surface run~off away from erodible areas and slopes, thus 
reducing the potential surface eros1on. The PIU must ensure that the layout and SIting of ditches IS as 
per specifications. 

4. CONSTRUCTION STAGE 

When alternative material such as fly ash is used for embankment formation, it needs to be ensured 
that sufficient filter bed is provided along with the top cap. All tests as per IS: 2720 (Parts: 4, 5, 8 & 40) 
and IRe: SP: 20-2002 are to be conducted on the embankment to keep a check on the compaction 

achieved. Slope stabilisation techniques and erosion control measures such as vettiver grass, stone 
pitching, use of geotectile and turfing. 
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5. POST CONSTRUCTION STAGE 
.. 

All the exposed slopes shall preferably be covered with vegetation using grasses, brushes etc. Locally 
available species possessing the properties of (iJ good growth (ii) dense ground cover and (iii) deep 
root shall be used for stabilization, 

In case of steep and barren slopes. in order to retain the seedling to the ground asphalt mulch 
treatment shall be given. Seedling are covered with asphalt emulsion and spread into a thin layer, The 
asphalt film gradually diSintegrates and a carpet of green vegetation and deep-rooted species of grass • 
and clovers, takes its place. Anchoring shall be carried out as per IRe: SP: 48-1998. 

Regular inspection of check dams and repositioning/replacement of dislodged or stolen stones need 
to be carried out. 

Repair and maintenance of eroded side drain inverts is to be done In order to arrest ret rogation of • 
levels in side drains. Slopes of high embankment can give a fertile base for growth of vegetative cover ,I sodding. 

In arid areas, in order to avoid the deposition of sand over or near the road surface, shrubs are to be 
planted at an appropriate distance from the formation. The shrubs should not be abutting the road 
and the distance for carrying out plantation shall be determined based on prevalent wind speeds as 
well as quantity of sand befng carried amongst various other factors, There should be a clear gap 
between the roadway and shrubs to allow the wind to pick up its velocity and carry along with it any 
sand that is deposited. 

• 

• 
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GUIDELlNE·8: WASTE MANAGEMENT AND DEBRIS DISPOSAL 

1. INTRODUCTION 

This guidance describes procedures for handling, reuse and disposal of waste materials during road 
construction. The Guideline describes waste management measures in all stages of construction, Also, 
the GlJideHne discusses the measures to be taken for debris disposaL 

2. PROJECT PLANNING AND DESIGN STAGE 

As part of DPR preparatIon, the PIU shall carry out the following measures 

• 	 Finalize road design and alignment to minimize waste generation through balancing of cut and fill 
operatlons and minimizing excess cuts requiring disposal. 

• 	 Identify the type of wastes as well as sources of waste dUring construction and suggest options for 
possible reuse 

• 	 Provide guidelines to the contractor for locating waste disposal sites for non-toxic wastes 
• 	 Identify existing landfIU sites if available for disposal of toxic materials. 

• 	 Incase no existing landfill sites are available, Identification of landfill site as well as identification of the 
clearan(e reqUirements. 

• 	 Identify sites of disposal of debris. 

3. PRE-CONSTRUCTION STAGE 

The contractor shall identify the activities during construction, that have the potential to generate 
waste and work out measures for reducing, reusing and proper disposing of the generated waste in 
the construction schedule to be submitted to the PIU. A sequential listing of the activities durIng road 
construction and the nature of wastes together with the JX)ssible options for reuse are specified in 
Table-1. For the disposal of excess cut and unsuitable (non-toxIc) materialsl the contractor shall 
identify the location for disposal in consultation with the community / concerned department. Any 
toxic materials shall be disposed in existing 
landfill sites that comply with legislative 
requirements, Prior to disposal of wastes :. TIppl;rtg of waste lri~~~~am channels~ ~t~r 
onto private/community land, it shall be the ~di.":', for":'t. a(1d.•t8ted .Iopes .' 
responsibility of the Contractor to obtain a • .j'jo;;':':leanlng of _ after day's worK' ' 

(- ';';£, _ -">-/I,\ 	 .:iNo-objection Certificate (NOC) from the land • ,~$~chlng of w.st~,,' e 	 .,' 
owner/community, The NOC 	 shall be • .Uttering I" construction sites' ,.l{ •. 
submitted to the PIU 	 prior to •.. 
 ,,',


',' ~ :£''' ,commencement of disposal. 

The Contractor shall educate his workforce on issues refated to disposal of waste, the location of 
disposal site as well as the specific requirement for the management of these sites, 

4. CONSTRUCTION STAGE 

The contractor shall either reuse or dispose the waste generated during construction for roads 

-, 	 depending upon the nature of waste, as specified in Table 1. The reuse of waste shall be carried out 
by the contractor only after carrying out the specific tests and ascertainln8 the quality of the waste 
materials used, and getting the same approved by the PIU, Wastes that were not reused shall be 
disposed off safely by the contractor, The contractor shall adopt the following precautions while 
disposing wastes: 

",'; • 	 Bituminous wastes shall be disposed off in 60mm thick day lined pits and covered with 30cm good 
earth at top, so as to facilitate grO\lVth of vegetation in long run. 

• 	 In case of filling of low~lying areas With wastes, it needs to be ensured that the level matches with the 
Surrounding areas. In this case care should be taken that these low lying areas are not used for 
rainwater storage 
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• 	 In case oil and grease are trapped for reuse In a lined pit, care shall be taken to ensure that the pit 

should be located at the lowest end of the site and away from the residential areas. 

The waste management practices adopted by the Contractor, including the management of wastes at 
construction camps etc shall be reviewed by the PIU and the Pollution Control Board (PCB) during the 
progress of construction. 

5. POST CONSTRUCTION STAGE 

On decommissioning of construction Sites, the Contractor shall hand over the site free of all 
debris/wastes to the satisfaction of PIU. In case of any temporary disposal of wastes on private land, 
certificate of Completion of Reclamation is to be obtained by the Contractor from the landowner that 

"the land is restored to his satisfaction". The same is to be submitted to the PIU before final payment 
Is claimed, 

Table 1: Type of wastes and scope tor reuse· road construction 
''' 

S.No Activity I Type of waste I Scope for possible reuse Disposal of waste 

I CONSTRUCTION WASTES 
1, Site Clearance and Vegetative cover and top soil Vegetating embankment slopes 

grubbing Unsuitable material in Embankment Fill Low lying areas 
embankment foundation land fill sites 

2, Earthworks 

a) Overburden of Vegetative cover and soil Vegetating embankment slopes 
borrow ateas 

b) Overburden of Vegetative cover and soil Vegetating embax~.kment_~lopes 
quarries Granular material Embankment Fill, Pitching 

'I Accidental spillages Dust 
during handling 

d) Embankment Soil and Granular Material Embankment Fill 

1--::';-"'" 
construction 

e) Construction of Soil Embankrnent Fill 
earthen drains 

3, Concrete structures 
Dust 

a) Storage of material Dust, Cement, Sand Comtructing temporary structure, 
embankment flit 

Metal Scrap : Scrap Yard 

b) Handling of Dust 
materials 

c) Residual wastes Organic matter Ma~_ure, R~_~egetation ! 

Cement, sand Constructing temporary structure, 
embankment fill 

I Metal scrap Diversion sign, Guard Rail 
4 Reconstrudion 

works 

-I Olsmant:ing of Bitumen Mix. granular sub~base 

existing pavement material 
Concrete Road Sub-base, reuse in concrete, 

fill material and as rip rap on roads 
Guard rail sign post, guard Reuse for same 
stone I 

bf Dlsmant:ing of CrOSS Granular materia! & bricks Constructing temporary structure, 
drainage structures embankment fdl 

Metal scrap Diversion sign, Guard Rai! Culvert 
Pipes Culvert 

5 DecommiSSioning of 
sites 

""""""

al Dismant~if)g of Granular material and bricks Cons.tructing temporary structure, I 

: temporary embankment fiJi 
: structures 

I 

• 

• 

.. 


, 

• 
• 

· 
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,S.No , Activity Type of waste Scope for possible reuse I Disposal ofwQde : 

, ,
, ,6 Maintenance 
: operation 


.) 
 Desjlting of side Organic matter and soil Revegetation 
I drains , 


II 
 OIL AND flUIDS--_. 
1 Construction Oil and Grease Inci~eration, Cooking, lIIumi··· 

machinery 
maintenance and 
refuellng , , 

, 2 : Bituminous works 
, a) , Storage Bitumen Low Grade Bitumen Mix 

b) Mixing and handling Bitumen Low Grade Bitumen Mix i 
,B1tumen Mix Sub-base, Paving access & eros:) 

!

i i roads , c) Rejected Bitumen Mix Sub-base, Paving access & cros~ 


bituminous mix 
 ,roads 
III . DOMESTIC WASTES 

, 

i 
~ 1 I Con,wction camp' Organic wi)ste, Manure I 

Plastic and metal scrap i Scrap Yard 
Domestic effluent Irrhzation 

6. DISPOSAL OF DEBRIS 

For the purpose of disposal of debris. dumping sites need to be selected. The criteria for selection of 
dumping sites include; 

• No residential areaS are located downwind side ofthese locations; 

• Dumping Sites are located at least 1000 m away from sensitive locations; 

• Dumping sites do not contaminate any water sources, rivers etc; and 
• Dumping sites have adequate capacity equal to the amount of debris generated; 
• Public perception about the location of debriS disposal site has to be obtained before finalizing the 

focation; 
.. Permission from the Village Panchayat is to be obtained for the dumping site selected; 

• Productive lands are avoided; and 

.. Available waste lands shall be given preference 
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GUIDELlNE-9: WATER BODIES 

1. INTRODUCTION 

Water bodies may be impacted when the road construction is adjacent to it or the runoff to the water 
body is affected by change of drainage pattern due to construction of embankment. The following 
activities are likely to have an adverse impact on the ecology of the area: 

• 	 Earth moving; 
• 	 Removal of vegetation~ 
• 	 Vehicle/Machine operation and maintenance; 
• 	 Handling and laying of asphalt; and 

• 	 Waste disposal from construction camps. 

2. PROJECT PLANNING AND DESIGN STAGE 

All efforts are to be taken to avoid the alignments 

passing adjacent or dose to water bodies. Where 

possible, it should be realigned away from the water 

body without cutting its embankment, decreasing the 

storage area or impairing the catchment area. 

Adequate drainage arrangements as per IRe guidelines 

have to be provided. Stream bank characteristics and 

hydrology of the area are to be studied before 

finalizing the alignment, the profile and cross-drainage 

structures. 


Complete filling of water body with soil is not contemplated in the project. The DPR and its cost 
estimates have to accommodate costs of rehabilitation (to be estimated as lump sum at OPR stage) of 
water bodies impacted by the project Water body rehabilitation shall be as per the Rehabilitation 
Plan prepared by the Contractor which should have approval of the PIU, Details of the tasks to be 
periormed as per the sequence of activities during the project planning and design are as follows: 

• 	 Consultations with the people regarding alternate routes that were devised to avoid the pond. If 
alternate routes are not available, consent of the villagers is to be sought for affecting the pond and 
also the measures that would be taken to mitigate the impacts, 

• 	 Final design is to be prepared indicating the pond location in the alignment drawings. 
• 	 If impacting the pond, the extent of Impact is to be clearly indicated on a separate drawing showing 

blown up pornon of the pond, The drawIng should aid the contractor in setting up exact lines for 
cutting the pond, 

• 	 All necessary measures for mitigation of Impacts and precautionary measures while working close to 
the water body are to be incorporated into the DPR and cost estimates, The measures to be 
incorporated shall be as per thiS guideline, 

PRE-CONSTRUCTION STAGE 

The 	Contractor after an assessment of the likely impacts on the water body and review of the 
prOVisions of this guideline shall prepare a detailed work plan at the pre~construction stage, The' 
Contractor shaH prepare a Rehabilitation Plan for rectifying the likely Impact to be caused and 
approval of PIU shall be sought prior to commencement of work, The Rehabilitation Plan should 
include: 

• 	 locations of erosion protection works and silt fenCing to prevent sediment laden runoff entering the 
water body; 

• 	 location of side drains (temporary or otherwise) to collect runoff from the embankment before 
entering the water body in accordance with IRe guidelines; 

• 	 Work program in relation to the anticlpated season of flooding/overflowing of the water body; 
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• 	 Obstructions likely to cause temporary flooding and Information to seek clearance to remove the 
obstruction; and 

• 	 Drawings in Rehabilitation Plan should indicate the landscape details along with species to be planted 
in the surroundIng environs of the water body. 

The rehabilitation of water body should be with the objective of restoring it to its original state or to a 
better state with necessary enhancement of its environs, Rehabilitation Plan shall 'nelude: 

• 	 Reconstruction and stabilization of embankment in case lt is impacted; 

• 	 If storage area is lost, then the water body is to be deepened to regain an equivalent volume; 

• 	 Further enhancement of the water body as a focal point with place for seating and provision of shade; 
and 

• 	 Costs of rehabilitation 

Concurrence of the community has to be sought on 
the Rehabilitation Plan prepared by the Contractor, 
Concerns of the community have to be incorporated 
into the plan before submitting it for approva! of the 
PIU. 

The PIU shall scrutinize the Rehabilitation Planl verify 
the implementation on site and finally approve the 
plan. The Rehabilitation Plan should be Jmplemented 
by the Contractor immediately after completion of 
construction at the stretch near the water body, 

When there is interruption to regular activities of 
villagers near water body due to construction or 
rehabilitation work, following are the Contractor's 
responsibilities: 

• 	 Restriction on use of water, if any, should be intimated to the community in advance~ 

• 	 Alternate aCCeSS to the water body is to be provided in case there is interruption to use of exiting 
access. The access provided should be convenient for use of all the existing users whether community 
or cattle; and 

• 	 If the water body affected is a drinking water source for a habitation, alternate sources of water are to 
be provided to the users during the period for whrch its use is affected. 

3. CONSTRUCTION STAGE 

It should be ensured by the contractor that the runoff entering the water body is free from sediments 

Silt fenCing and/or brush barrier shalt be installed in the drainage channels for collecting the 
sediments before letting them into the water bodySilt/sediment should be collected and stockpiled 

,.1!11'!. for posslble reuse as surfaCing of slopes where they have to be revegetated.Cutting of embankment 
reduces the water retention capacity and also weakens it, hence: 

• 	 The contractor should ensure that the decrease in water retention should not lead to flooding of the 
construction sIte and surroundings causing submergence and interruption to construction activities. 

• 	 Any perceived risks of embankment failure and consequent loss/damage to the property shall be 
assessed and the contractor should undertake necessary precautions as provision of toe protection, 
erosion protection, sealing of cracks in embankments. Failure to do 50 and consequences ariSing out of 
embankment failure shall be the responSibility of the contractor, The PIU shall monitor regularly 
whether safe construction practices near water bodies are being followed. 

Alternate drain Inlets and outlets shall be provided in the event of closure of existlng drainage 
channels of the water body.Movement of machinery and workforce shall be restricted around the 
water body, and no waste from construction camps or sites shall be disposed into it. 
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4. POST CONSTRUCTION STAGE 

With the completion of construction, the PIU has to ensure implementation of 

rehabilitation/restoration plan for the water body, as indicated by the Contractor in the bid 

s.ubmission, The precincts of the water body have to be left clean and tidy with the completion of 

construction. Drainage channels of adequate capacity shall be provided for the water body impacted, 


.. 

.. 
• 

• 

• 

• 

• 

• 

• 
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GUIDELINE-l0: DRAINAGE 

1_ INTRODUCTION 

Inadequate and faulty drainage arrangements during road construction result in obstruction to 
natural drainage pattern. The problem is further aggravated in the low-lying areas and flood plains 
receiving high intensity rainfall, which can lead to the instability of embankment, damage to 
pavement, sinking of foundation, soil erosion, safety hazards and disruption in traffic. Provision of 
cross~drainage and longitudInal drainage increases the life of the road and consequently reduces 
water logging and related environmental impacts, The functioning of the drainage system is therefore 
a vital condition for a satisfactory road. 

However, construction or upgradation of CD structures and longitudinal drains is likely to increase 
sediments, scour the banks, change water level and flow, and also affect the ecology of the 
surrounding area. The guideline shall address the environmental concerns related to drainage aspects 
during different stages of the project execution. 

2_ PROJECT PLANNING AND DESIGN 

Drainage shall be broadly divided as (i) Cross-Drainage and (ii) Longitudinal Drainage both surface & 
subsurface drainage, The alignment shall be routed such that minimum drainage crossings are 
encountered. Also the geometric design criteria as per IRC 73, guidelines for effective surface 
drainage should be ensured, 

All drains crOSSing the alignment shall be identified on site and marked on map while undertaking 
transect walk. Basic information on the width of channel, frequency of traffic holdup and flow would 
provide inputs into screening of alternate alignments as well as fixing the alignment. Consultations 
with the community shall provide information on the HFL in the area, 

In areas of high and medium intensity rainfall (>400 mm/year), flood prone areas and hilly areas, 
detailed hydrological studies will need to be conducted. The studies shall be conducted as per IRC: Sp
13: 1973 "Guidelines for the Design of Small Bridges & Culverts" and IRC: SP-33:1989 "Guidelines on 
Supplemental Measures for DeSign, Detailing & Durability of Important Bridge Structures"'. 

Design of cross-drainage structures shall be based on the inputs from the hydrological studies as per 
clause 12.2.3 and in other areas, the C-D structure design shall be as per IRC: SP-13. Design of C-D 
structure shall be such that: 

• 	 Normal alignment of the wad is followed even if it results in a skew construction of culverts and 
stream bank protections are Incorporated . ., 

• Afflux generated 1S limited to 30 em in plains with flat land slopes. 
It is fish friendly -·fish passage is not interrupted either in upstream or downstream direction. 

• 	 Adequate scour protection measures for stream bank. roadway fill as head walls, wing walls and 
aprons are induded, 

• 	 Reinforced road bed (of concrete or rock) for protection against overflow in case of low water crossing 
'., (floods/causeways) is included. 

• 	 The design of CftO structure (minor and major bridge) should have stairs leading to the bed of the." 
drainage chan'"1ei, for regular Inspection of the sub-structure. 

• 	 Schedule of constructlon of (-D structures should be confined to dry months to avoid contamination 
of streams. 

longitudinal drains are to be desJgned to drain runoff from highest anticipated rainfall as per rainfall 
~, 	 data for the past 20 years or 50 years as per hydrological analysis in high rainfall areas {annual rainfall 

>1000 mm} and hili areas. For design of longitudinal drains in other areas, the design shall be as per 
IRe: SP-20:2002, 

Outfall of the roadside drains shall be into the nearby stream or culvert. The outfall should be at such 
a level that there would be no backflow into the roadside drain. Wherein pond/low lying areas exist in 
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the vicinity, the flow may be diverted into them after removal of sediment for possible ground water 

recharge, 


In case of high embankment (>1.0m) or bridge approaches, lined channels shall be provided to drain 
the surface runoff, prevent erosion from the slopes and avoid damage to shoulders and berms, 
Detailed specifications shall be as per IRC: 5P-20:2002, The type of drains that can be constructed 
include bricklined, pucca with RCC, covered drain with RCCslabs and piped drain. '. 

3, PRE-CONSTRUCTION STAGE 

..Following meaSures are to be undertaken by the contractor prior to the commencement of CD/Bridge 

construction: 
 • 
• 	 The downstream as well as upstream user shall be Informed one month In advance 

• 	 The contractor shall schedule the activities based on the nature of flow in the stream. .. 
• 	 The contractor should inform the concerned departments about the scheduling of work. This shall 


form part of the overall scheduling of the civil works to be approved by PIU, 

• 	 Erosion and sediment control devises are to be installed prior to the start ofthe civil works. 

• 	 Interceptor drains to be dug prior to slope cutting to avoid high runoff from slopes entering 

construction sites in case of hlll roads 


• 	 Runoff from temporary drains and interceptor drains to be directed into natural drains in hill roads 

• 	 In case of up-gradation of the existing CD Structures. temporary route / traffic control shall be made 

for the safe passage of the traffic, depending upon the nature of the stream 
 • 

• 	 All the safety/warning signs are to be installed by the contractor before start of construction 

In case of utilization of water from the stream, for the construction of the CD structures, the 

contractor has to take the consent from the concerned department (refer Guideline on "Water for 
 •
Construction") 

4. CONSTRUCTION PHASE 

Drainage structures at construction site shall be provided at the earliest to enSure proper compaction • 
at the bridge approach and at the junction of bridge span and bridge approach. Velocity of runoff to ..be controlled to avoid formation of rills/gullies as per gUideline, "Slope stability &. erosion control" 

While working on drainage channels, sediment control 'measures shall be provided, Silt fencing (as per 
the detailed specifications of guideline, "Slope Stability &. Erosion Control") shall be provided across 
the stream that carries sediment. .. 
The sediments collected behind the bunds shall be removed and after drying, can either be reused or 
disposed off as per guideline, "Waste Management and DebriS Disposal". Safety devises and flood 

warning signs to be erected while working over streams and canals. 
 • 

5. POST CONSTRUCTION 

Inspection and cleaning of drain shall be done regularly to remove any debris or vegetative growth 
that may interrupt the flow. HFL should be marked as per hydrological data on all drainage structure. • 
Temporary structure constructed during construction shall be removed before handing over to ensure •
free flow through the channels. The piers and abutments should be examined for excessive SCOLr and 

make good the same if required. The upstream and downstream areas should be cleared of all CD 
 •
works. 

In case of Causeway following aspect shall be taken into consideration. 

• 	 Disiocation of stones in stone set pavements, scouring of filler material due to eddy currents, • 
• 	 Floating debns block the vents. Incase of large amount of floating materlall debris arrestor shall be 


provided In upstream side. 


• 	 Damage to guide stones, information board shall be inspected and replaced accordingly. • 

'. 
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Schedule of Inspection shall be drawnup for checking cracks, settlements and unusual backpressures. 
It must be ensured that an the rectification shall be undertaken as and when required. Following are 
broadly the items to be checked: 

• Settlement of piers/abutments &. settlement of approach slabs have to be checked; 

• Cracks in C-D structures or RCC slabs; 

• Drainage from shoulders to be ensured; 

• Ditches &. drains to be kept clean of debris or vegetation growth; and 

• Repairs to parapet of culverts whenever required are to be undertaken. 
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GUIDElINE-ll: CONSTRUCTION PLANTS & EQUIPMENT 
MANAGEMENT 

1. GENERAL 

During execution of the project, construction equipments, machinery and plants are likely to cause 

adverse impact on the environment. The impact can be due to the emissions, dust, noise and oil spills 

that concern the safety and health of the workers, surrounding settlements and environment as a 

whole. This guideline describes the activities during the project stages where pollution control 

measures are required. 


2. PROJECT PLANNING AND DESIGN STAGE 

Selection criteria for setting up a plant area and parking lot for equipments and vehicles shall be done " 

as per siting criteria for construction camp specified in Guideline on "Construction and Labour 

Camps". 


3. PRE-CONSTRUCTION STAGE .' 
The Contractor must educate the workers to undertake safety precaution while working at the plant / 
site as well as around heavy equipments. Before setting up the crusher, hot-mix plant and generator, ~. 

the Contractor shall acquire "No Objection Certificate (NOC)" from the Assam State Pollution Control 
Board for the same. The Contractor shall ensure all vehicles must possess Pollution under Control 
(PUC) Certificate, which and shall be renewed regularly. The Contractor must ensure that all 
machinery, equipments, and vehicles shall comply with the existing Central Pollution Control Board • 
(CPCB) noise and emission norms. The PIU must ensure that the Contractor shall submit a copy of the 

•NOC and PUC Certificates before the start of work. The Contractor shall design the service road with 

protection measures as black topping at vulnerable points as in low lying areas. 


4. CONSTRUCTION STAGE 
• 

The Contractor shall undertake measures as per Table 1 to minimize -the dust generation, emissions, 

noise, oil spills, residual waste and accidents at the plant site as well as during transportation of .. 

material to construction site. 


•Table l' Measures at Plant Site 

Concern Causes Measures 

Dust 
Generation 

Vehicle Movement 

• Water sprinkling 

• Fine Materials shall be Transported in Bags or Covered by Tarpaulin 
during Transportation 

• Tail board shall be properly closed and sealed to be spill proof 

Crushers • Regular Water Sprinkling to keep the dust below visibility level 

Concrete-Mix 
Plant 

• Educate the workers to follow/adopt good engineering practices while 
material handling 

Emissions 

Hot-Mix Plant 

• Site Selection as per Clause 6.5.2, Section 6.5. IRe's Manual for 

Construction & Supervision of Bitumen Work 

• Regular maintenance of Dust Collector as per manufacture's 

recommendations 

Vehicles • Regular maintenance as per manufacture's recommendation 

Generators • Exhaust vent of long length and emission to confirm to PCB norms. 

Heavy Load 
Vehicles • Exhaust silencer, Regular maintenance as per manufacture schedule 

Crushers • Siting as per guideline, "Construction and Labour Camps" 

Noise 
Generators • All generators should have mandatorily acoustic enclosures and confirms 

to PCB norms. 

Oil5pills Storage and • Good practice, guideline, "Waste Management and Debris Disposal" 

• 
• 

" 

• 

• 

• 
, 

A-31 .jIa9 



EA &SAforAssamState Roads Project Draft Environmental Impact Assessment Report (SH-32)
PWD, Government o[Assam fune,2011 

- ..~.. ~-----------

Annexure 5 

Concern Causes Measures 
Handling 

Residual Dust Collector and 
I • Guideline, "Waste Management and Debris Disposal" 

waste Pits I .........~----
Concrete 
waste 

Concrete-Mix 
plant 

: 
: . Guideline, "Waste Management and Debris Disposal" 

i Bitumen 
and 
bitumen 

Hot-mix Plant • Guideline, "Waste Management and Debris Disposal" 

mix 

Stone chips Crushers • .Guideline, "Waste Management and Debris Disposal" 

Trajectory of 
Equipment, • No worker shall be present In the vicinity of the equipments 

Safety 

Movable Part, of 
Equipment, 

Plant Area I Site 

• 
! 

I • 

Caution Sign, aWareness among workers 

Caution Sign, Safety Equipments 

Accidents I Health ! • First Aid Box, Periodic Medical Chedup Break down of 

Break down of 
vehicles • Arrangement for towing and bringing it to the workshop 

During site clearance, all cut and grubbed materials 

shall be kept at a secured location 50 that It does not 

raise any safety concerns. During excavation, water 

sprinkling shall be done to minimize dust 

generation. Frequent water sprinkling shall be done 

on the haul roads to minimize dUst generation. In 

case of loose soils, compaction shall be done prior to 

water sprinkling. Cautionary and informatory sign 

shall be provided at all locations specifying the type 

of operation In progress. The contractor must 

ensure that there is minimum generation of dust 

and waste while unloading the materials from 

trucks. The construction waste generated shall be 

disposed as per Guideline on, "Waste Management 

and Debris Disposal", The equipments, which are 

required to move forward and backward, shall be 

equipped with alarm for backward movement It 

shaH be ensure that the workers shall remain away 

from the working areas at such times. Also, 

equipments at construction camp should be 

barricaded and kept away from residential quarters 

of workers. 


The PIU shall carry out periodic inspections to 

ensure that all the pollution control systems are 

appropriately Installed and comply with existing 

emission and noise norms. 


5. POST-CONSTRUCTION STAGE 

The PIU shall ensure that all the haul roads are restored to their original state. Incase any inner village 
road is damaged while transporting the procured materIal; the contractor shall restore the road to its 
original condition. The PIU must ensure that the decommiSSIoning of plant shall be done in 
environmentally sound fashion and the area to bring its original state. 
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Designated area refers to paved surfaces and barren parcels of land, with adequate drainage: and 
disposal system. It must be ensure that these are away from agriculture land, water body and other 
sensitive areas. 
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GUIDELINE-12: LABOUR AND WORKER'S HEALTH AND SAFETY 

1. INTRODUCTION 

The safety and health concerns of the workers and the community are impacted due to the hazards 
created during the construction of road. Box: 1 gives the safety concerns during construction. This 
GUIdeline describes the hazards and measures that need to be taken to mitigate the impacts. 

2. PROJECT PLANNING AND DESIGN STAGE 

To address health and safety concerns, the DPR shall contain selection criteria for setting up: 

• 	 Construction Camps (as per guideline); 

• 	 Borrow Areas (as per gujdeline)~ and 

• 	 In case of opening new quarry areas (as per gUIdeline). 

To address the safety concerns to road user during operational phase, the Dj:"R shall contain the 
following: 

• 	 Selection and location of regulatory as well as informatory signs as per IRe: 67~2001, depending upon 

the of the road. 

PRE-CONSTRUCTION STAGE 

In order to Incorporate public health and safety 
conce"ns, the PIU and the Contractor shall 
disseminate the following information to the 
community: 

• 	 Location of construction camps, borrow areas 
and new quarry areas; 

• 	 Extent of work; 
• 	 Time of c0l15truct10n; 

• 	 Diversions, if any; 

• 	 Precaution measures in semitive areas; 

• 	 Involvement of local labours in the road 
construction; 

• 	 Health Issues - water stagnation, exposure to 

dust, communicabledjsease; and 

• 	 Mechanism for grievances, 

The information dissem!natlon could be through 
the local newspaper, billboards, panchayats 
meetings, etc. The Contractor must educate the 
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workers to undertake the health and safety precautions. The contractor shall educate the workers 
regarding: 

• 	 Awareness on HIV/AIDS awareness and usage of safety measures such as condoms; 

• 	 Awareness on hygienic sanitary practices; 

• 	 Personal safety measures and location of safety devkes; 

• 	 Interaction with the host community; 

• 	 Protection of environment with respect to: 
o 	 Trampling of vegetation and cutting of trees for cooking; 

o 	 Restriction of activities in forest areas and also 


on hunting; 


o 	 Water bodies protection; 

o 	 Storage and handling of materials; 

o 	 Disposal of construction waste. 

3. CONSTRUCTION STAGE 

During the progress of work, following are the safety 
requirements that need to be undertaken by the 
contractor at the construction site: 

• 	 Personal Protective Equipments (PPE) for the 


workers. Table 1 gives the safety gear to be used by 


the workers during each of the construction 


activities. 


• 	 All measures as per bidding document shall be 


strictly followed. 


• 	 Additional provisions need to be undertaken for 


safety at site: 


o 	 Adequate lighting arrangement; 

o 	 Adequate drainage system to avoid any 


stagnation of water; 


o 	 lined surface with slope 1:40 (V:H) and 


provision of lined pit at the bottom, at the 

storage and handling area of bitumen and oil, as 

well as at the location of generator (grease 

trap); and 

o 	 Facilitles for administering first ald. 

Table 1: Worker Safety Measures 

," 

.. 

" 

• 
SI. No. Activity Safety Re~~!~~~~__ 

• Luminous jaCkets; 
Setting out and levelling1 • Helmets; 

• Boots for protection against insect bite; and Dust Mask 

• Helmet Boots
2. 'free cutting 

• Luminous safety jackets 

Reinforced yard/ carpentry/ reinforcement 


3 • Hand glovescutting! bending work. 
4. Shutteri ng work • Goggle, Hand glove, 

• Hand glove, 
• BootsS. Plant and Machinery 
• Helmets 
• Dust Mask 
• Hand g;oves6. Material handling I • Dust mask 

• 

• 


• 
• 
• 
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Safety Requirement ~1. No. I Activitv 

• Goggles• 
Batching plant • Hand glovesI 7 

• Oust ma~k 
WeedingI 8. • Goggles 

• Safety belt 9, Binding reinforcement 
• Boots 

• Gum boots 
10. Manual concrete laying • Hand gloves 	 , ! 

• Helmet 

• Helmet11, Piling 
• Hand gloves, gumboots, 

The following measures need to be adopted by the contractor to address public safety concerns: 

• 	 The Contractor shall schedule the construction activities taking into consideration factors such as: 
(> Sowing of crops; 
(> Ha rvestlng; 
o 	 Local hindrances such as festivals etc.; and 

o 	 Availability of labour during particular periods. 
• 	 All the cautionary signs 35 per IRe: 67~2001 and traffic control devices (such as ba~rlcades, etc) shall be 

placed as soon as construction activity get started and shall remain in place till the activities get 

completed. 

• 	 Following case specific measures need to be followed during the progress of the activity: 

o 	 Incase of bfasting. the Contractor must follow The Explosives Rules, 1983, 

o 	 Incase of construction activity adjoining the water bodies, measures shall be taken as per 

measures suggested in Guideline on "Water Body". 

o 	 If construction of road IS within the settlement, the contractor must ensure that there shall not be 

any unauthorized parking as well as storage of material, adjacent to road, 

o 	 Approved chemicals should be sprayed to prevent breeding of mosquitoe; and other disease

caUSing organisms, at all the water logging areas 

The PIU shall carry out periodic inspections in order to ensvre that all the measvres are being 
undertaken as per the gUIdeline, 

4, POST-CONSTRUCTION STAGE 

During this stage a major concern is on road user safety. Following are the measures that need to be 
undertaken by the PIU to ensure safer roads: 

• 	 Inspection and maintenance of installed regulatory and informatory sjgns. 

• 	 Ensure that the location of signage does not obstruct the visibility 

• 	 Incase of hill roads, maintenance of parapet wall as well as of overtaking ZOnes. 

The PIU must ensure that during the maintenance operation of road, road materials are stored at a 
location such that they shall not create any risk to road users. 

The construction site shall b~ cleaned of all debriS, scrap materials and machinery on completion of 
construction for the safety of publk and road users, as per the measures given in Guideline on 
"Construction and labour Camp" and "Waste Management and Debris DISposal." 
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GUIOELlNE-13: CULTURAL PROPERTIES 

1. INTRODUCTION 

The cultural properties located close to the road are likelY to be impacted by the road construction. 

Most of the properties are avoided in general during finalization of alignment. This Guideline 

discusses the mitigation measures for cultural properties. 


2. PROJECT PLANNING AND DESIGN STAGE 

Measures for mitigation of impacts on cultural properties during project preparation shall be as per 
the following steps: 

.. Identification of locally significant cultural properties should be done; 


.. Assessment of likely impacts on each cultural property due to project implementation; 


• 	 The extent of impact on the jdentified culture property should be assessed and possible measures for 

avoidance should be devised based on the site investigation. Incase impact is not avoidable, 

identification of alternative routes or possibility of 

relocation of the culture property shall be assessed in 

consultation with the local public, based on the 

economic feasibility. 


Incase of relocationl relocated site should be suggested 

by the local people and the size of relocated structure 

should at least be equal to the original structure. A 

written consent letter IS to be obtained from the 

community regarding the relocation site of the cultural 

property in the form of resolution on the letter pad of the 

sarpanch/gram panchayat or with the Signatures of 

community members_ 


A detailed design of the relocated structure and its site 

plan along with the necessary BoO. are to be presented 

DPR, The relocation and other avoidance meaSureS 

should be carried out before the start of the road work 


It must be ensured by the PIU that the 800 and rates are 

Incorporated 1nto the contract document, 
 • 

3. CONSTRUCTION STAGE 

Major impacts on the properties during this stage are mainly due to movement of construction 

machinery as well as due to construction activity in the vicinity of the cultural property, Following are 

precautionary measures that need to be undertaken by the contractor while working near these 

structures: 	 .. 
• 	 Restrict movement of heavy machinery near the structure 
• 	 Avoid disposal or tipping of earth near the structure 

• 	 Access to these properties shall be kept clear from dirt and grit 

During earth excavation, if any property is unearthed and seems to be culturally significant or likely to 

have archeological significance, the same shall be intimated to the Engineer. Work shall be suspended 

until further orders from PIU. The State Archeological Department shall be intimated of the chance 

find and the Engineer shall carry out a joint inspection with the department. Actions as appropriate 
 .,
shall be intimated to the Contractor along With the probable date for resuming the work. 

The PI U must ensure that the contractor implements the precautionary measures as suggested, Also, 

the PIU must conduct monitoring for the enhancement of cultural property. 
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GUIDElINE-14: TREE CUTTING AND AFFORESTATION 

This Guideline discusses the issue of tree cutting and afforestation. Loss of trees creates adverse 
environmental impacts. In order to mitigate there impacts, suitable measures have been suggested as 
part of this Guideline, These measures have been given for each of the stages of the road construction 
activities. 

1. PROJECT PLANNING AND DESIGN STAGE 

During alignment finalisation, due consideration shall be given to minimise the loss of existing tree 
cover, encroachment of forest areas / protected areas etc as specified in guideline on, "Site 
preparation". Tree felling, if unavoidable, shall be done only after compensatory plantation of at least 
three sapllngs for every tree cut is done. 

The plantation/afforestation would be carried out by the forest department. It should be ensured that 
plantation is carried out only in areas where water can be made available during dry seasons and the 
plant can be protected during the initial stages of their growth, The species shall be identified giving 
due importance to local flora (suggested in Table 1). It is recommended to plant mixed species in case 
of both avenue or cluster plantation. 

The plantation strategy shall suggest the planting of fruit bearing trees and other suitable trees. 
Development of cluster plantations will be encouraged in the community lands, 3t locations desired 
bV the community. The choice of species will be based on the preferences of the community. The PIU 
shall oversee the plantatlon to check the following: 

• Whether treeS are obstructing live of right at junctions; 

• Whether trees are at the inSide of the junctions; 

• Whether trees are within S mts of the proposed centerline. 

2, POST·CONSTRUCTION STAGE 

The maintenance of the saplings (including activities much as weeding, watering, planting of 
replacement saplings, etc application of manure etc) shall be the responsibility of the forest 
department. The PIU shall ensure the following: 

• Shoulder of roads to be kept clear of weeds/undesirable undergrowth; and 

• Branches of trees do not obstruct clear view of the informatory and cautions slgns. 

Table 1: Endemic Species of Assam 
: SI,No Tree Species Endemk: species) SI.no Tree Species Endemic species) 

1 Aphonomixi.s pciystachya 12 Dillet'llo indica : 

2
'3"'
f--,

4 

5 

Anthocephalus chillensis 13 
14 

D. 

Careya orbareo I 
· .... 
Syzygium cumini --c' __~. 

S./ormosum 

S.obfatum 

15 
16 

Lagerstroemio parvjfloro 

L.speciaso 
I 

6 Bauhinio wrpureo 17 rerminalia beffirica 

7 

8 

Malfatus philippensls 

Cinnamomum tamaJa 

18 

19 

T. chebula 

Trewia pofycarpa 
• 

9 : Actirtadophne abvota 20 Gmelina arborea 

10 ; 8ambax ceiba 21 Oraxylum irtdicum 

L 11 I Sterculia viflosa 22 Bridelia spp 
,," 
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GUIDELlNE-15: FORESTS AND OTHER NATURAL HABITATS 

1. INTRODUCTION 

This guideline envisages measures to be undertaken during 

blacktopping / widening of road sections passing through natural 

habitats. These measures shall be undertaken in addition to the 

measures laid down in the other Guidelines. 


Conservation of natural habitats is essential for long~term 


sustainable development. A precautionary approach to natural 

resource management to ensure opportunities for 

enVironmentally sustainable development has been adopted for 

the project. 


2. PROJECT PLANNING AND DESIGN 

To minimize the adverse impact on the ecology of the natural habitats, selection of alignment should 
be as per guideline. An officer of at least the rank of a forest ranger shall be deputed for detailed 
inventory of ecological features along the road. The nature and type of impact on natural habitats due 
to road construction shall be identified. Magnitude of the impact to the extent feaSible on the 
ecological features shall also be assessed. 

, 

Impacts identified on the natural habitats shall be minimized to the extent required. Minimization 
shall be through precautionary measures or through appropriate mitigation measures. FollOWing are 
the measureS should be undertaken along the road passing through natural habitats: • 
• 	 Constricting the road width to 6.0 m and embankment height to 0.5 m to minimize the extent of .,. 

diversion of forest land and cutting of trees 
• 	 Drainage Structures shall be designed strictly in accordance with guideline on "Drainage", 
• 	 Rumble strips shall be provided at every kilometer along the length of the natural habitat and 

mvariably at the start and end of the natural habitat 
• 	 Signage {viz, speed limit, animal crossing, switch of headlight etc) shall be provided as per IRC: 67-2001 

Code of Practice for road sign (first revision) 

In add:tion to the above measures; specific impacts identified on site shall be mitigated as per the 
recommendation of the forest department / officer in charge of the identified natural habitat. 

In case proposed alignment falls within the catchments of a water body or a stream, a flush causeway 
shall be constructed without impacting the drainage system. The length of the causeway shall be as 
per the existing water spread. The causeway shall be strictly in compliance with IRC:Sp·20:2002. In no 
circumstances a water body within the natural habitat shall be cut across or filled for the purpose of 
laying the road. ... 

" .. 
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3. PRE-CONSTRUCTION STAGE 

No Construction Camps, Stockyards, Concrete Batching or Hot Mix Plants shall be located within the 
natural habitat or within 500m from its boundary, 

Contractor in consultation with forest ranger or any other concerned authority shall prepare a 
schedule of construction within the natural habitat. Due consideration shall be given to the time of 
migration, time of crossing, breeding habits and any other special phenomena taking place in the area 
for the concerned flora or fauna, 

4. CONSTRUCTION STAGE 

Procurement of any kind of construction material (as quarry or borrow materi.:tl) from within the 
natural habitat shall be strictly prohibited, No water resources within the natural habitat shall be 
tapped for road construction, Use of mechanized equipment shall be kept minimum within the 
natural habitat. Contractor must ensure that there will be no parking of vericles machine and 
equipment within the natural habitat, Disposal of construction waste within the natural habitat shall 
be strictly prohibited and as far as possible reuse shall be undertaken as per Table -1 type of waste of 
guideline/ "Waste Management and Debris Disposaill • 

5. POST CONSTRUCTION STAGE 

The road passing through the natural habitat shall be declared as a silence zone. Compensatory tree 
planta:ion within the available Right of Way shall be done In accordance wIth guideline, on "Tree 
Cutting and Afforestation", The PIU must ensure maintenance of drainage structure shall be 
undertaken as per guideline, "Drainage'" 
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GUIDElINE-16: AIR AND NOISE POLLUTION 

1. INTRODUCTION 

This guideline deals with the mitigation of adverse impacts due to air and noise pollution. Both of 

these have been discussed in the subsequent sections respectively. 


2. AIR POLLUTION 

The types of air pollution due to construction activities might include generation of dust, emission 
from hot mix plants and batching plants, odour from construction labour camps, emission from 
construction machinery/vehicles etc. The measures for mitigation of impacts from each of the~;e are 

given below. 


Generation of Dust 

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

• 	 The Contractor shall take every precaution to reduce the level of dust emission from the hot mix plants 


and the batching plants up to the satisfaction of the Engineer in accordance with the relevant err iss ion 


norms. 


• 	 All existing highways and roads used by vehicles of the contractor, or any of his sub-contractor or 


supplies of materials or plant and Similarly roads which are part of the works shall be kept de2n and 


clear of all dust/mud or other extraneous materials dropped by such vehicles or their tyres. 


• 	 Spillage shall be cleared immediately by manual sweeping and removal of debris or if so direc' ed by 


the Engineer, by mechanical sweeping and clearing equipment, and all dust. mud and other :lebris 


shall be removed completely. Additionally, if so dlrected by the Engineer, the road surfaces st all be 


hosed or watered using necessary equipments. 


• 	 Plants, machinery and equipment shall be 50 handled (including dismantling) 50 as to minimize 

generation dust. ... 
• 	 AI! earthwork shall be protected in a manner acceptable to the Engineer to minimise generation of 


dust. 


• 	 The hot mix plant 1s sited at least 1000m from the nearest habitation. The hot mix plants srall be .. 
fitted with dust extractIon units in order that the exhausts comply with the reqUirements 1)f the 

relevant current emission control legislation. • 
• 	 Generation of dust should be suppressed during unloading of construction material and also during 

storage of the construction material. " 
Emission from Hot-Mix Plants and Batching Plants 	 • 
• 	 Hot mix plants and batching plants shall be located suffiCiently away from habitation, agricultural 

operations or industrial establishments. Where possible such plants will be located at least J DOOm 

away from the nearest habitation. .. 
• 	 The exhaust gases shall comply with the requirements of the relevant current emission control ,.'egislation. All operations at plants shall be undertaken in accordance WIth all current rules and 

regulations protecting the environment, • 
Odour from Construction Labourcamps 

• 	 Construction labourers camp shall be located at least 500 m away from the nearest habitation. 

• 	 The waste disposal and sewerage system for the camp shall be property designed/ built and opi:rated .. 
so that no odour is generated, Compliance with the Factory Act, the construction workers fregllation 

of employment and conditi<:ms of service) Act, 1996 and all other relevant legislation shall be ~trict~y .. 
adhered to. • 

Emission from Construction Vehicles, Equipment and Mathine'Y 

• 	 The discharge standards promulgated under the Environment Protection Act, 1986 shall be ~trjctly • 
adhered to. All vehicles. equipment and machinery used fer construction shall conform to the re evant 

Indian Standard (IS) norms. 
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• 	 All vehicles, equipment and machinery used for construction shall be regularly maintained to ensure 
that pollution emission levels\comply with the relevant requirements of speB & the EnglneeL 

Pollution from Crusher 

• 	 All crushers used in construction shall confirm to relevant dust emissions control as legislated. 
Clearance for siting shall be i obtained from the SPCB. Alternatively, only crushers already licensed by 
the spes shall be used. 

• 	 Dust screening vegetation will be planted on the edge of RoW for all existing roadside crushers. 

• 	 If crusher owned by contractor, the suspended particulate matter contribution value at a distance of 
40m from a controlled Isolated as well as from a unit located In a cluster should be jess than 600 
ug/Nml. The monitoring is to be conducted at least twice a month for all the 12 months in a year 

during the crushing operation for the project 

3. NOISE POLLUTION 

Noise from Vehicles, Plants and Equipment 

• 	 The plants and equipment used in construction (including the aggregate crushing plant) shall strictly 
conform to the Gol noise standardS. 

• 	 All vehicles and equipment used in construction shall be fitted with exhaust silences. During routine 
servicing operations, the effectiveness of exhaust silencers shall be checked and If found to be 
defective shall be replaced, Notwithstanding any other conditions of contract, I,olse level from any 

item of plant(s} must comply with the relevant legislation for levels of sound em'$sion. Non~comp!lant 
plant shall be removed from site. 

• 	 Noise limjts for construction equipment used in this project (measured at one meter from the edge of 
the equipment In free field) such as compactors, rollers, front loaders, concrete mixers, cranes 
(moveable), vIbrators and saws shal! not exceed 75 dB(A), as specified in the Environment (Protection) 
Rules, 1986. 

• 	 Maintenance of vehicles, equipment and machinery shall be regular and proper, to the satisfaction of 

the Engineer, to keep noise from these at a minimum. 

• 	 In construction sites wIthin 150 m of the nearest habitation, noisy construction work such as crushing, 
concrete mixing and batchlng, mechanical compaction, etc., will be stopped between 2200 hours to 
0600 hours. tn silence zone (areas up to 100 m around such premises as hospitals, educational 
institutional and courts) no hot-mix, batching or aggregate crushing plant will be allowed. No 
construction shall take place Within 100m around hospitals between 21,00 hours t) 06.00 hours. 

• 	 Workers in vicinIty of strong nOise, and workers working with or in crushing, compaction, batching or 
concrete mixing operatlons shall wear earplugs. 

No;se from Blasting (or)Pre splitting Operations. 

• 	 Sfasting shall be carried out only with permission of the Engineer" All the statL;tory laws, regulators, 
rules, etc., pertaining to acquisition, transport, storage, handling and use of exp!csives shall be strictly 
followed. 

• 	 Blasting shall be carried out during fixed hours (preferably during mid-day), CIS permitted by the 
Engineer, The timing should be made known to all the people within 500m (200m for pre~splitting) 
from the blasting site In all directions. People, except those who actually ligr,t the fuse shall be 
excluded from the area of 200m (SOm for pre-splittingi from the blasting site in aU direct~ons at least 
10m minutes before the blasting. 

A-42 



____ 

EA &SAfDr Assam State Roads Project Draft Environmental Impact Assessment Report (SH·32) 
PWD, Government o[Assam June 2011 

------------------------------------------.~--
AnnexJre 5 

GUIDELlNE-17: ENVIRONMENTAL MONITORING 

1. ENVIRONMENTAL MONITORING PLAN 

The monitoring programme is devised to ensure that the envisaged purpose of the project Is acbieved 

and results in the desired benefit to the target population. To ensure the effective implement3t On of 

the EMP, it is essential that an effective monitoring programme be designed and carried out I3road 

objectives of the monitoring programme are: 


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

• To suggest improvements in the management plans, if required 

• To satiSfy the statutory and community obligations 

The monitoring programme contains monitoring plan for all performance indicators, reporting 

formats and necessary budgetary provisions. Monitoring plan for performance indicator!. and 

reporting system is presented in the following sections, 

2. PERFORMANCE INDICATORS 

Physical, biological and environmental management components identified as of particular 

significance in affecting the environment at critical locations have been suggested as Performance 

Indicators (Pis). The Performance Indicators shall be evaluated under three heads as: 

• Environmental condition indicators to determine efficacy of environmental management measl.. res in 

control of air, noise, water and soil pollution; 

• Environmental management indicators to determine compliance with the suggested environmental 

management measures 

• Operational performance indicators have also been devised to determine efficacy and utility jf the 

mitigation/enhancement designs proposed 

The Performance Indicators and monitoring plans prepared for Project Implementation are presented 

in Table1.1 .. 
Table 1.1: Performance Indicators for Project Implementation 

SI No Indicato, I Ootalls I Stage Responslbilit.g 


! 

A 

1 

Z 

3 

I 

Air Quality , 

Noise ...evels 

i Water Quality 

I 

! Soil Quality 

I 

, 

i Environmental Condit!. J?.~ Indicators. and Monitoring Plan 

parameters to be monitored, 
and 

the Monitoring Plan prepared 

f monitoring as weI! as the 
to be monitored will be as 

1.1.2) 

Pre Construction 

Construction 

Operation 

Pre Construction 

Construction 

Operation 

Pre Construction 

Construction 

! Operation 
.~. 

Pre ConstructIon 

Construction 

Operation 

PIU through appro' 
monitOl'ing agency 

PIU through appro led 

monitl?~!.ng agen~ 
PIU through appro 
monitoring agency 

PIU through 'PI 
monitoring agency 

i PIU through 'PI 
monitoring agency 

P'U through 'PI 
monitoring agen~ 
PIU through 

: monitoring agency 

PIU through 'PI 
i monitoring agency 

~ 
: The 


frequency 


duration 0 

,roved:

I 10cations 

I per 
 " 

>roved Iefer TabI (R 

lroved I 

--..-J 
'PIJroved . 

4 ----1 
)rowd ! ... 

..' 

Location of construction camps have to l 
be identifie<.i and parameters indicative Pre-construction PIU 
of environment in the area has to be 

________~~~po~rte=d~____________~__________~____________ .. 
" ,1\-43 .. 
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B 

1 

Environmental Management Indicators and Monitoring ptan 

Construction 
Camps 

-L 

http:monitl?~!.ng
http:monitl?~!.ng
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St No. Indicator Details Stage Responsibility 

I Location of borrow area5 have to be 
identjfjed and parameters indicative of 

2 Sorrow Areas 
environment in the 
reported. Refer 

: 3iGuidellnes for 
Management) for 

area has to be 
GlIidE!lines -

Sorrow Areas 
the identified 

Pre·construction PIU 

Borrow Areas. 

I 3 Tree Cutting 
Progress of tree removal 

; cutting IS to be reported 
marked for 

Pre·construction 
Forest Department to 
PIl' 

Progress of measures suggested a,Tree Plantation 
Forest Department Construction 

part of the Strategy 1s to be reported 

C Manasement & Operational Performance tndi<:ators 

1 Survival Rate of 
Trees 

r of trees surviving during 
will be compared with the 

number of sapllngs planted 
Operation 

Forest Department! PIU 

2 Status The PU will undertake site visits to The PIU will be 
Regarding determine how many borrow areas responsible for a period 
Rehabilitation or have been rehabilitated in line with the Operation of three ye!:vs, 
Borrow Areas landowner's request and to theIr full 

satisfaction, 

3 Soil Erosion Visual monitoring and operation The PIUwili be 
inspectIon of embankments will be Operation responsible for a period 
carried out once in three months, of three years. 

3. MONITORING PARAMETERS AND STANDARDS 

The EnVIronmental monitoring of the parameters involved and the threshold limits specified are 
discussed berow: 

Ambient Air Quality Monitoring (AAQ,M) 

The air quality parameters viz: Sulphur Dioxide (SO,), Oxides of Nitrogen (NO,). Carbon Monoxide 
(CO), Hydro-Carbons (HC). Suspended Particulate Matter (SPMI. Respirable Particulate Matter (RPMI 
• Ammonia (NH3). alOne (03). Lead (Pb). Benzo la) pyrene (BaP). Arsenic lAs) and NickellNi) shall be 
regularly monitored at identified locations from the start of the construction activity. The air quality 
parameters shall be monitored in accordance with the National Ambient Air Quality Standards as 
given inTable 1.2.The duration and the pollution parameters to be monitored and the responsible 
institutional arrangements are detailed out in the Environmental Monitoring PlanTable 1.5. 

Tabl., 1.2 National Ambient Air Quality Standard' 
S.NO Pollutant Concentration in Amble"t Air 

Weigkted 
Time 

Industrial, Ecologically Sensitive Methods of Measurement 
Average Area (notifled by 

Rural and 
Residential/ 

Central Government) 
Other Area 

1 Sulphur Olo}(ide 20 	 -Improved West and GaekeSO~ual' 
10 -Ultraviolet fluorescence 


2 

{SO,i. ~g,lm' hoor.;:"""" 80 

Annual 40 30 -ModifieC' Jacob & Hochhieser 
(NO,). ~g,lm' 
Nitrogen DiOJdde 

24 hours" 80 80 	 (Na·Arsenite) 
·Chemiluminescence I 

60 -GrC:lve:rnetric : 

(size less than lOj.1m) Of 24 hours*· 
3 Particulate Matter Annual* 60 

100 	 -TOEM100 
J -Beta attenuation 


4 

PM}o jJg/m

40Particulate Matter Annual* 40 ·Gravemetric 

(size less than 2.SjJm) Of 24 houf'S" 
 -TOEM 

PM2;.jJg/m" 


60 60 
-Beta allimuation 

$ O,one 10,) iJ8/m" S hours· 100 100 -lJV photometric 
1 hours** 180 180 --Chemiluminescence 

-Chemical Method 

O.SO O.SO -MS!ICP method after I 6 lead (Pb) ""'m Annual'" 

• 	 A-44 



fA & SA for Assam State Roads Project Draft Environmental Impact Assessment Report (5H-32) 
PWD, Government ofAssam June 2011 

Annex Jre 5 
PoUutant Time Concentration in Ambient Air 

Weighted 
IS. No 

Ecologically Sensitive Methods of Measureme~:;-
Average 

Industrial, 
Residential, At.., (notified bV 
Rural and Central Government) 

Other At.. 
sampling On EMP 20(10 or 
equivalent filter paper 
-ED~XRF USing TeAoa filter : 

1.0 1.0 

02 02 -Non Dis.per:oive Infra Re'(! 
uWm) : 1 hours ." 

7 Carbon Monoxide (CO) !8 hours" 

04. ~ --;0::,4;;-__-t.l.(N:=.D"'i"R'Ci'!'pe"'ct"'r"'o:::sc'"o"'PLY,-____i: ..... .... 

100 I 100 	 -Chemiluminescence ,8 Ammonia INH1) llg/m : Annual" 
24 hours"'" 400 400 -Indophenol blue method i 

9 Annual" 05 05 	 -Gas chromatography based I 

continuous analyser : 
,-Adsorption and Desotptlon 
i followed by GC analysis , 

10 

! 

Benzoia)Pyrene (BaP) Annual'" 01 01 -Solvent extraction follo'o\'ed byl 
particulate phase only, HPLC/GC analysis i 

I ~glm' 
-AASJrcp method after11 Annual'" 06 06Arsenic (A'i ~g/m 

! sampling on EMP 20<1(} or 
equivalent filter paper 

Nickel (Ni) ;J&Im' Annual" 20 20 -AAS/ICP method after 
sampling on EMP 2000 or 
eqUivalent filter paper 

"'Annual arithmetiC mean of mWlmum 104 measurements m a year ot a partICular s,re taKen tWice a ....eek 24 hourly at uniform wten als 
··24 hourly or (8 nauriy or 01 houriy manftared voiues, as applicable, shelf be complied with 98% a/the time in a year. 2% afthe timt, they 
may exceed the Hmits bur not Of) two consecutive days ofmonitoring. 

Noise Qualjty Monitoring 

The noise leve!s shall be monitored at already designated locations in accordance with the Arrbient 
Noise Quality standards given in Table 1.3, The duration and the norse pollution parameters to be 
monitored and the responsible institutional ar'rangements are detailed In the Environrrental 
Monitoring Pia n Table 1.5. 

Table 1.3National Ambient Noise Quality Standards 

Area Code category of Zones Limits of leq in dB(A) Day'" Night· 

A Industrial 75 70 
B Commercial 65 55 

C Residential 55 45 

0 SJlence Zone .. 50 40 
•Daytime sholl meon from 6.oocm to 10.00 pm ond Night fhoU meon from 10.00 pm to 6.00cm 

• 

.. Silence lone is dejined os orea up to 100 meters orollnd premises oj hospitals, educotionoi in.'itltvtlcns ond courts. Use oj vehicles 101(1S, 


/olld speakers and bursting oj crocking ore bonned in these zones. 


Water Qualitv Monitoring .. 
Water quality parameters such as pH, BOO, COO, DO coliform count, total suspended solids, total •dissolved solids, Iron, etc shall be monitored at all identified locations during the construction stage 
a' per standards prescribed by Central Pollution Control Soard and Indian Standard Drinking Nater 
specifications, presented in Table 1.4. The duration and the pollution parameters to be monitored 
and the responsible institutional arrangements are detailed out in the Environmental Monitoring Plan .. 
Table 1.5. 

Table 1.4: National Standard of Water 

~SI~.~N=O--~P~.~r.~m~e~t=er~'~-------------+~IS~:=22~9~6~(~C=I.~'~$=q~~~M~e~th~O~d~A~d~O~P~t=.d~___________________~, • 
1 pH 6.5-8.5 Hmeter =-.J 
2 SOD (3 days 27°C 3.0 DO-Azide modification of Wrinkler's method ' 

3 Temperature (lie) NS Thermometer ----1 


f-:'----t-=:""'7"'T""'-"'----------t--------':::-1-7""'.:::::;:.:.:'2'c:-;-:-c~c::c:-:7;:c;-:-c~=;---___j.1' 4 Dissolved oxygen 	 4 Azide Modlfication ofWrinkler's method ••~---+==~~~--------~------~~~=
5 Color (Hazen) 	 300 Visual Comparison method 
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SI. No Parameters IS:2296 (Class C) Method Adopted 
6 Fluorides IF) 1.5 SPANOS method 
7 Chlorides leI) 600 Argentometric Titration 

S Total Dissolved Solids 1500 Gravimetric Analysis 
9 Sulphate, (SO,) 400 Barium Chloride method 
10 iron (Fe) SO Phenantnrolln method 

11 Oil and Grease 0,1 Partition - Gravimetric method 
12 Nitrates 50 Chromotropic acid 

13 Chromlum (Cr) 005 Atomic Absorption Spectrophotometry 
14 Cadmium (Cd) 0,01 Atomic Absorption Spectrophotometry 
15 lead (Pb) 0,1 Atomic Absorption Spectrophotometry 

16 Copper (Cu) 1.5 Atomic Absorption Spectrophotometry 

17 Cyanide (eN) 0,05 Chloramine-T·method 

18 SelenIum (Se) O,OS Atomic Absorption Spectrophotumetry 

19 Arsenic (As) 02 Atomic Absorption 5pectrophotometry 

20 Phenols 0.005 Spectrophotometer 

21 Detergeots 1.0 Spectrophotometer 

22 DDT Absent Spectrophotometer 

23 Total Coliform (MPN/lOO ml) 5000 
Multiple Tube Fermentation Tec1nique 

NS. Not specifIed, BraCkets if ]) mdICotes extended limIts. AU the volues In mg/I if otherwise mentionea 

4. MONITORING PLANS FOR ENVIRONMENT CONDITION 

For each of the environmental components, the monitoring plan specifies the parameters to be 
monitored; location of the monitoring sites and duration of monitoring. The monitorjng plan also 
specifies the applicable standards. implementation and supervisin8 responsibilities, The monitoring 
plan for the various environmental condltion indicators of the project tn construction and operation 
stages is presented inTable 1.5. Monitoring plan does not include the requirement of arising out of 
Regulation ProviSion such as obtaining Noel consent for plant Site operation. 

-
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Tablel.S: Environmental Monitoring Plan 

Attribute ~ ~~~~I)je~_~~~~ Parameter 

Construction SO], NOx, RPM. 
SPM. Oi,Ph. CO.Air 
NHJ, 4H II• SaP, 

Operation As and Ni 

All essential 
Construction characteristics 

and some of 
desirable 

Water characteristics as 
decided by the

Operation 
Environmental 
Specialist of the 
esc and PIU 

Construction 

Noise 
Noise levels on 
dB iA) scale 

Operation 

Construction 
Monitoring of Pb, 

Soil ----~---- SAR and Oil& 

Operation 
Grease 

Borrow 
Construction As per Guidelines 

area 

Tree ' Operation 
As per 
Rehabilitation 

plantation J stage Plan 
~--- -

Special Guidance Standards 1 Frequency Duration loCation Implementation
---

High volume sampler to be Three seasons pcr Along the road Hot 
Contractor I PIU

located sOm from the plant in Air (prevention and year 
24 houts 

mix I hatching plant 
the Downwind direction. Use Control of Pollution) c-c ----------- - --~~~-~ 

method specified by CPCB for Rules, CPCS. 2009 
Two seawns in a Sampling 

analysis 
year for th ree Along the road Contractor I PIU 
years 

Four seasons per 
Contractor I PIU 

Grab sample collected from 
year 

Indian Standards for c - -  ~~~~-~~~-- ,----- - -  ~~~~-~~~ 

source and Analyse as pet 
Inland Surface Grab Along the roadSurfacc 

Standard Methods fot 
Waters (IS: 2296, Sampling watersources 

Examination ofWatcr and Four seasons for 
Wastewater 

1982 
three years 

Contractor I PIU 

1------ -----~---- -----~----

Equivalent noise levels using Three seasons per Along the road Hot 
an integrated noise level (ontr'actor I PiU 

meter kept at a distance of 15 
year leq in mix I bat ching plant 

dBiA) of
from edge of pavement MoEF Noise Rules, 

day time 
Equivaicnt noise levels using 2000 Three seasons. per 

and night
an integrated noise 'cvet year for three 

time 
Atong the road Contractor I PIU 

meter kept at a distance of 15 years. 

from edge of pavel!:~r:~. 
Threshold fot each 

Four seasons per Along the road Hot 
tontaminant set by Contractor I PIU 

Sampie of soil collected to 
IRIS database of 

Y",r 
Grab 

mix I bat ching plant 
acidified and analysed using ------~-~--

absorptiQn Spectrophotometer 
USEPA until national Four seasons for 

Sampling 
standards are Along the road Contractor I PIU 

pr_~m~IK~!~d 
three years 

- -  ~~~-~~~--

Visual Observation Once in a month . Sorrow area location Contractor 
---~-~-- ---- ------~-~--

Areas where 
Quarterly I - plantation is being Contractor I PIU 

done 

",of .... III .. .. .. .. ~ ... :4ill II ~ " "' « • 
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5. REPORTING SYSTEM 

Reporting system for the suggested monitoring program operates at two levels as: 

• 	 Reporting for environmental condition indicators and environmental management indicators (except 
tree cutting indicator) 

• 	 Reporting for operatlonal performance indicators at the P!U level 

Contractor and Engineer operate the reporting system for environmental condition and 
environmental management indicators (except tree cutting). The Environmen:al Cell of PIU will 
operate the reporting system for environmental management tree cutting indicator and operation 
performance indicators. The PIU will set the targets for each activity envisaged in the EMP beforehand 
and all reports will be against these targets. 

Contractor will report to the Engineer on the progress of the implementation of environmental 
conditions and management measures as per the monitoring plans. The Engineer will in turn report to 
the PIU on a quarterly basis which will be reviewed. Along with these reports, Environ:-nental Cell of 
the PfU shall report progress of tree cutting, compensatory plantation, landscaping and survival rate 
as per the monitoring plan. The PIU will also send compliance report to the MoEF every six months as 
per the conditions of clearance granted for the project after receiving the report from the contractor 
and duly verified by the Engineer. Reporting for'Y"lats have been prepared, which will form the baSIS of 
monitoring, by the Engineer and/or the Environmental Cell as required and presented as Annex ~6, 

Table 1.6: Summary details of Reporting 

Format 
No. 

Item Stage 

Contractor 
Environmental 

Cell 
Supervision Consultant 
(SC) I Concesslonalr. 

Project 
Implementation 

Unit (PlU) 

Implementation 
8. Reporting to SC 

Implementation 8. 
Reporting to PIU 

Supervision 
R_rtlng 

toPIU 

OVersee 
I Field Complls""" 

Monitoring 

EMl 
Identification 
of Dispos,al 
LocatIons 

Pre-
Construction 

OneTime OneTime OneTime One Time 

EM2 
Setting up of 
ConstructIon 
Camp 

Pre-
Construction 

OneTime OneTime OneTime OneTime 

EM3 
Borrow Area 
Identification 

Pre-
Construction 

OneTime ! - OneTime OneTime One Time 

IEM4 Tree Cutting 
Pre

!Construction 
- Monthly - - Quarterly 

EMS Tree Plantation Construction - Monthfv - Quarterly 

EM. Top Soil 
Monitoring 

Construction Quarterly Continuous Quarterl'r' Quarterly 

Eel 
Pollution 
Monitoring 

Construction 
As Per Monitoring 
Plan 

- Quarterly Quarter''r Quarterly 

Eel Pollution 
Monitoring 

Operation - - As Per Monftoring 
Plan 

OPl 
Survival Rate 
of Trees 

Operation . Quarterly - Quarterly 

OP2 

Status 
Regarding 
Rehabilitat!on 
of Barrow 
Areas 

Operation . - - Ha!fYearly 

-
.. 


-


• 
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