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E.1. Background

Government of Assam has planned to improve the State road network by providing better guality
and safer roads to the users in sustainable manner with lcan 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 B corridors (cumulative length of 300 kmy) of high-density
{traffic) roads through Strategic Option Study (SOS) to be developed.

E.2. Objectives of the Assignment

The main cbjective would be to alleviate the current unsafe and congested conditions of the road
network connecting the vilages and towns by providing befter quality and safe roads (o the users
in a sustainable and environmeant friendly mannar. Government of India, Gol through Ministry of
Environment and Forest (MoEF) enforces Enviromment {Protection) Rules, 1988 for
environmetital protection because of intervention of new projects or activities, or on expansion
and modernization of existing projects or activity based on their environmental impacts.

E.3. Scope of Environmental Assessment (EA)

The envircnmental assessment scope includes screening and scoping, environmental
assessment and environmental rmanagement plansg for the individual project roads as required.
The EA process alsc 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 §H-32, starts at Barhola chariali (ke 37/300) and
ends at Goranga bazar (km 49/898) connecting with another State Highway St-1 and 8H-33.
Project road SH- 32 provides connectivity to District HQ Jerhat with Sub Divisional HQ Thabar.
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 siretches it is either earthen or gravel. Some
stretches of the road does not have any pavement. Il has earthen shouider of 0.2 mte 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 1o 24 m and in built up area is between S m o 18 m. The overall condition
of the pavement throughout the project corridor I8 poor te very poor.

E.S. Key Environmental Laws and Regulations

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

Table E41: Environmental Regulations and Legislations

sl Applicable e .
No Act } Rules Purpose Yes/ No Reason for Applicability Authority
1. Envireament To protect and improve Yes As all enviropmental MOEF, Gol; Dok,

E-1
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32 Act / Rules Purpose ég:i?;b:e Reason for Applicability Authority
Protection Act- overall environment notifications, rules and schedules  State Gov, {PCB;
1986 . are issued under this act. PCE, Assam

2. The Land  Set out rule  for ¥irgy This act will be applicable to as  Revenue
Acquisition Act  acquisition, of land by there will be acquisition of land  Department
1894 & 1989 governmant for widening, geometric State

improvements and realignments.  Govemment.

3. Air (Prevention and  To control alr pollution by Yes - . This act will be applicable during  PCB, Assam
Controt -~ of & Transport eontrolling © 0 construction; for obtaining NOC
Pollution] Act, 1981  erission of alr pollutants for estahifshmem of hot mix o

cu as per the  prescribed plant,  workers' camp, T
- P standands, : construction carkp; etc, e

4. Water Prevention To control water pollution Yes This act will be applicable during PCB, Assam
and  Cortrol  of by controlling discharge of gonstruction for {establishments
Pollution) Act 1974 pollutants as  per the of hot mix plant, construction

prescribed standards camp, workers' camg, efc.
5. Noise Pollutlon The standanis for aoise Yes . - This act will be a;;piacabe as PUB, Assam
(Ragulatiﬁh and for day and might have . & - * vehicular nolsepn project routes” *
’ ‘Ccntro&:t} been_promulgated by the = 5 " required to- ‘assess for futwre -
‘MaEF  for varlous band = years and raecessary pmtectiozz
uses, mezsure need to be considered
e In design. .
g. Public Liabiity and Protection form Yes Contractor need o stogck  PCB, Assam
Insurance Act 1991 hazardous materials and hazardous material like diesef,
accidents. Bitursen, Emulslons ete.
7. Ewplosive Act 1984 ° Safe transporiation, Yes For transporting and storing  Chief Controller
S storage and use  of diasel, bltumen ete. . of Explosives
. .. explosive material ' R

2. Minor Mineral and  For opening new guarry. Yes Regulate yse of minor minerals  Govt of Assam
concession Rules i like stone, sofl, river sand ete.

9. Ceiffal - Motor Tocheck vehicular irand . Yes  This rule will bé applicable to  Motor “Vehide
vehicle " Act 1&38" “naise pollution, i road users and construction  Department
and Central Motor : Machinery..

Vehitle Rules 1989 o . ) :

10.  The Mining Act The muning act has heen Yes The construction of project read  Forest

notified  for safe and will require aggregates. These Department,

seund mining activity,

will be procured through mining
from riverbeds and quarries

As per the new amendment dt. 6th April, 2011 to EIA notification 2006, envircnmental clearance
has been made mandatory only for new slate highways. Hence, the widening / strengthening and
improvement works on existing state highways has been declared as 2 permissible activity,

The project shall also require obtaining consent from competent authorities such as the PCB,
Assam for '‘Consent to Establish’ by submitiing a Common Application (as per Schedule-{},
undar Water (Prevention and Control of Pollution) Act, 1974, Air {Prevention and Gontrol of
Polilution) Act, 1881} and authorisation under Hazardous Wasles (Management and Handiing)
Rules, 1989, as amended.

E.6. Base Line Environment

Data was coliected from secondary sources for the macro-environmental setting like climate,
physiography (Geology and slope), biclegical and socio-economic environment within Project
influence Area. Firsthand information has been collatted 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, location and measurement of socio-cultural festures abutting project road.

E-2
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A. Physical Environment
1 Llimate & 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 hotlest period with average monthly temperature
of about 28°C. The average relative humidity in a year is 78.7 %. The average annual rainfall for
last ten years from 1888 io 2007 has been computed to ke 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 80 to §5% of the
annual precipitation is received during south-west monsoon from June ic September. The pattern
of rainfall varies in the district, from south to north, the intensity of rainfall increases and the
maxirmum rainfall is recorded in the north eastern parts of the district. Annual average
termperature 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 from83 to 86% 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 Scheol, Worsha Goranga Madhyamik Balika Vidyalaya and Goranga Chariali
Bazar. Selections of Air quality monitoring siations are done as per MoEF guidelines for
conducting ElA study. From the observation, the pollutant concentration levels of NG,, 80, HC
and CO at all the stations were very low in concenirations and comply with the NAAQS.
However, RGPM exceed the limits for all the stations, AQ1 records the maximum (191 ,Sépg!ma)
foliowed by AQ2 (168 36 pg/m®). The higher values are atiributed to the re-suspended dust from
the unpaved / damaged roads in the area used by vehidles and also the commaercial activities,

3, Ambient Noise Quality

To observe the noise level of the project area, noise monitoring are performed at the AAQM
stations. The observed noise equivalant (Leq) was in the range of 38.1 — 43.8 dB (A) in daytime
and 32.5 - 38.5 dB3 (A} in nighttime. The observed valuss are within the CPCB noise guality
standards.

4, Surface water quality

From the observation, the [.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 poliuted with organic materiais. This may be due 16 the high nutrient value
{or) algal bloom. Qil & Grease was also found to be high in comparison with the standard, this
may due to the surface runoff from ofl contaminated areas. Remaining parameters like Solids,
Calcium, Hardness, Magnesium, Phosphata, arsenic, Iron and Chloride were found below the
permissible limits of surface water prescribed by Indian Standard.

5. Ground water guality

The greundwaler quality with respect to almost all the essential parameters was observed o 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 tolal hardness in
the different tocations and also in the chloride concentration. Similary. no significant differences
were observed in the levels of inorganic poliutants with the location.

E-3
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B. Biclogical 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
deciared as Protected Forests. The project corridor is dominated by considerable population of
frees mostly Plantain (Musa paradisiaca), Sal {a variety of Acacia), Teak (Teclona 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
DFQ or he may grant permission o the road authority to undertake the felling. The proceeds
shall be directed to specified timber depols by the DFQ.

2. Fauna

From the reconnaissance survey it is clear that the project corrider is free from faunal populace;
this is due to the commercial activities / pienty of movement and other anthropogenic activities
which inturn prevents fiourishing of fauna populace in the site.  Wildlife and wetland information
collected from Survey of India {(SOI) clearly shows the project area is free of fauna. Some of the
identified animal's species are Jackal - Canis aureus, Jungle cat - Felrs chaus, squirrels -
Funambulus pennant Hare - Lepus migricoilis nigricolfis, Common mongoose - Harpesles
adwardsi, Common rat snake - Plyas mucosus, Assam warm snake { Typhfina bothriorhynichus),
monocellate cobra (Naja kaofhia), Assam trinket snake (Elaphe frenats) and Green whip snake -
Ahaetulla nasuius.

E.7. 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 pianning 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 aiso
generates sense of ownership within communities thus eases implementation process.

E.8. Potential Impact

Table E-2 opresents the general environmeptal impacts expecled due to the proposed
upgradation of the sroject 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.
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Table E-2; General impacts on Natural Envirgnment
Planning Indirect effects
Project Activity am.i De- Pre-canstruction Phase Canstruction Phase Road Operation of operation or
sign Induced de-
Phase welopment
Erv, component Landac- Remowvalof  Remowalof Earth works in- Laying of  Vehide & Machine Asphalt &  Sanitation Vehicle operation
Affected quisition  Structures trees and cuding quarrying  pavement operation & crusher plants & Waste :
vegetation maintenance {iabour
campus}
Air Dust ger- Reduced Dust generation Asphalt Noise, dust, poffution  Noise, seot, Odour / Noise, dust, other polfution
aration buffering of air odour odour, dust, smoke poliution
during dis- and noise pollution
manthng poliution,
Hotter, drier
mitroclimate
Land lows of  Generation  Erosion and Erosion and loss Contamination by Contamina-  Lontami-  5pill from accidents Change in
produc- of debris  loss of top soil of top s0il fuel and lubricants tion Com- nation Depasition of lead cropping
tive: Land Compaction paction of from patbern
soil wastes
Water toss of  Siltztiondue  Siltation due Alteration of Reduction Contamination by Contamina-  Contami-  Spill Contamination  Increased con-
water to loose o loose earth drainage of ground fuel and lubncants tion by a3 nation by fuel, lubricants  tamination of
sources earth Break in conti- water re- phalt leakage from and washing of ve-  ground water
nuity of ditches  charge ares or fuel wistes hicles
Stitatinn, Overuse
Stagnant water
pools in quarries.
Molse Noise Pol- Noise Pol- Noise Pollution Noise polluztion Noise Pollu- Noise Poliution Noise pollution
lution lution due to tion
machinery .
Flora Loss of Lowered pro- Rermoval of Lower pro- Feliing Impiact of pollution
Biomass ductivity vegetation dutivity trees for on vegetation
Loss of ground for Use as fuel fuel Lowered pro-
vegetation woad ductivity
Toxicity of
vegetation,
Fauna Disturbance Disturbance Bisturbance Disturbance  Poaching Collision with Distorted habi-
Habitat inss iraffic tat
E-5
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E.9. Environmental Management Plan

Environmental Management Plan (EMP} deals with the implementation procedure of the
guidelines and measwres recommended o avoid, minimize and mitigate environmental impacts
of the project. It afso includes management of measures suggested for enhancement of the
environmental quality along the highways. The Institutional arrangement made under project will
look into the implementation of project as well as EMP and the various legal seftings applicable
to the project. :

The avoidance, mitigation & enhancement measures for protection of the environment along
highways have been discussed in detall 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 deall in separate velume namely, Resettlement and
Rahabilitation Action Plan (RAP).

E.10. Environmental Monitoring Plan

The environmental monitoring plan for the project for the individual infrastructure components is
presented in Chapter 8. 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.

E.11. 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 incluged for additional measures that
may be identified during construction and for silt fencing which will depend on the contractors
work methods and site locations. tems and quantities have also been included for enhancement
measures. More general environmental management measures o be followed by the contractor
have been included in the specifications and this EMP. These cannct 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.




1 Intreduction

1.1 Background

Assam is the most accessible state among the eight states of the north eastern region; and
provides regional interconnectivity 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 finkages 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 Prgject
{ASRP). The project includes improvement of about 800 km of State Highways (SH) and Maijor
District Reads {MDR). Priority rcads of about 300km from amongst the BOOkm have been
identified and are proposed to be taken up for impiementation 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 - | Roads

Sl. No Mame of Road Road Na From To Length {Km}
1. Jorhat. Yitabor - Goronga $H-32 Barhols Goronga 12.34
2. Bongalgaon North-Salmara, Abhayapurl langla SH-2 Bongaigaan Barpeta a8l1.0

Jania Barpeta

3. Dudhnot Matia Moraot Goalpara Pancharatna SH-46  Dudhnol Pancharatna 42.0
4. Narengi-Chandarapur-Morigaon-Hagaon-Naltali SH-3 Narengi Naltali on NH-37A 3723
5 Soibari takhola Barpam Pavoi Borgang NH-52 5H-4%  Soibarion NH-52  Sapekhat! 114
&  Gogamukh Ggukanara Butikur Telijan SH-21  Gogamukh Ghilamara 254
7.  Ghilamara ~ Dhokukhana Machkhowa Butikur SH-42  Ghilamara Phakukhana 15.0
8.  lorhat-Mariani-Mokokchung SH-31  Jorhat Nagajanka 16.0

Total 221.35

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 proponent
for ASRP and the contact details is given in Table 1-2.

Tahle 1-2: Pill/ Project Proponent Coniact Details
PIY/ Project Proponent Contact Details

Name of the applicant/ Propone The Chief Enginesr, PWD

Repistered Address : P, (ARIASP & RIDP), Guwahati, Assam
Address for correspontdence; The Chief Engineer

Name Office of the Chief Engineer PWD,
Designation{ Owner/Parther/CEQ) Govemment of Assam

Address Chandmarl,

Pin Code Guwahati- 781 003, Assam

E-mail cea.apwd @nic.in

Telephone no +91-361-266- 18748

Eax No +31-361-266-5745

The project roads prioritized for design shall be subjected lo Environmental Assessment (EA)
/Bocial Assessment (SA} as per the requirements of Governmant of India (MoEF) and the World
Bank. ASRP has entrusted the tasks of Environmental and Social Assessments of ASRP to M/s
LEA Associates South Asia Pyt Lid., New Dethi {(LASA). This Environmentat Assessment Report
is prepared in line with the Environmental Management Framework for ASRP that conforms {o
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, staris at Barhola chariali (km 37/300) and
ends at Goranga bazar (km 48/898) connecting with another State Highway SH-1 and SH-33.
Project road SH- 32 provides connectivity te District HQ Jorhat with Sub Divisional HQ Titabar.
The project road mainly traverses through agricultural land and terrain is plain.

o | RAMALABERI GHAT

SMERAPANI b, -

Figure 1-1: SH = 32 (Project Road)

The existing Road is single lane (3.756 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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strefches of the road does not hava any pavement. It has earthen shoulder of 0.5 mto 1.5 mon
both sides. Geomelry of the existing road is fair to good except at few places where reverse
curves of sharp curves are observed along the carridor. The existing ROW avaliable in open
area is between 10 m o 24 m and in built up area is between 8 m to 15 m. The overall condition
of the pavement throughout the project corridor is poor {0 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
proiect 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 corridar. The broad scope of
the study is

¢ To conduct a literature review and o collect additional data refevant to the study area

+ To undertake envirenmental monitoring §o as o establish the baseline environmeniz! status of the
siudy areq,

»  To a55288 the impacls on environmental aftributes due o the construction and operaton of the
proposed impravement works.

» To prepare an Environmental Management Plan (EMP) cutlining the measures for imp: ovmg the
srwvironmental quality and budgetary cost estimation for implementation;

« To identify critical environmental atiributes required to be monitored subseguent to the implemeantation
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 Forassts (MoEF), Government of India, for
environmental impact assessment of highway projects

Activity 1: Fisld 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 1o understand the salient environmenta! features of the project
area, sensilive areas with regards 10 the proposed project activities, and general undesstanding
of the proposed project

Based on the above an environmental profile of the project area, primary and secondary dats
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 the pollution cantrol board authorities and review of the various regulslions and
guidelines for EIA were conducted to assess the sampling and analysis requirements for the
project and the procedural requirements for conducting an ElA. This primarily comprised of
reviewing all relevant documents and studies available for the project area.

Activity 3: Delineation of Study Area for Assessment

The ahove tasks identifiad 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 considersd 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
gre 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 information regarding physical, biolegical and socip-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 soif qualily, monitoring stations were set up and samples weare collected and analyzed
for relevant paramsters.

Activity 5: Pradiction of Impacts

The activity identified the likely future impacts through changes in the physical, biclogical 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 dus to the
praject 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 plan 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 EIA Document

This EIA document has been structured as follows:

Intreduction

Project Dascription

Analysis of Alternatives

Review and Assessment of Applicabie Environmental Reguiations
Description of the Environment

Analysis of Potential Environmental impact &  Miligation Measures
Environmental Monitoring Program

Stakeholder consultations

Environmental Management Plan

Summary & Conclusion

Bibliography
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2.1  Broader Details of the Project and Location

The project carridor Barhola to Garango of SH-32, stards at Barhola chariali {(Km 37/300) and
ends at Goranga bazar (Km 49/898) connecting with ancother State Highway SH-1 and SH-33.
Project road SH- 32 provides connectivity o District HQ Jorhat with Sub Divisional HQ Titabar,
The project road mainly iraverses through agricultural land and terrain is plain.

,"S' MALI fg \
asicson T KAMALABRARI GHAT Y\

\
: g}‘q?ﬁ“
i}ﬁ?} NEARRE] GMAT

oe?®
| %@  LATOIGAR)
? ****** - ,.o-"“'"“ e
i AR R PHUE AT ’
| sioma™, J{‘}RHAT

@N‘ﬂ oL

NEGHERITING ' _- .

STFOERGAON |7 '«‘»,(V' “

oo el NARA NARAGHAR) * Ei

BADULIPAH o1 T4 -5 .
o) 1 golipua o

KL o 3 |

iy
_— ﬁAT:ﬁ»{ﬁ&Wﬁ [ 7 B?-é(?uﬁi? RIVER
- TELAPATTY o 1 ﬂaaﬁmmm
P R TO MOKOKCHANG:
-k BORHCLA
B
START OF ammmoaj
RHOLA N
D.AGABAT
-~ ENDOF mﬁm&
Bmgamm te
g
g Tattusum (ERE L : ———
A e BTATE SRR
K BT p—
B % PRI v o R
.‘MERAP}%NI % ! s GTATE TR
’? i o i TER
LA

Flgure 2-1 Project corridor (SH - 32)

The existing Road is single lana {3.75 m) with bituminous pavement in some stretches. In some
portion there is no existing pavement and in few strelches i is either earthen or gravel. Some
strelches of the road does not have any pavement. It has earthen shoulder of 0.5m te 1.5m on
both sides. Geomaetry 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
arga is befween 10m to 24m and in built up area is between 9m fo 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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Table 2-1: Enroute Villages of SH-32
51, N Town/Village Chainage
] - from v, B

1. Gorangs Bazar 0/000 07250

2 Goranga 0/250 <. D680 -
3, Borua Gaon 0/650 1/100
4, Nowian ) 17150 1/650

5 Chakardhara 17650 2/450

6. Jerpaygson 2/450 330

7. Ghillidary 3/350 47050

8. Rupkoliya afosb - oo, 47850

8, Rupkoliya Gaon A/850 5/850
10, Hahichukig®: 5/850 6/079...
11, Atkhaliya 4/116 7/000
12, Nowboicha . - 7/000 /700
13, Mokeam Fuloni 7/700 8/400
4. Zno Kasari B/40D -, 81650
15, 2no Boisa 8/650 3/100
185, Lunphuya 37100 " 94950
17 Lunpuri 97950 10/163
18, Bankachari 10/163 11/550
i3 Atkhalia 11/550 11/970

Source: Reconrmissonce survey

it is observed that quile an appreciable tength of the road passes through built up area of
villages, including road side habitations and urban areas of Barhola and Goronga. Ths 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: River/ Stream Crossing Location in 8H-32

Sl No Stream Crossing Locations Chainage Status

1 Gorangs i/500 Perennial
z. Makram 71600 Perenndal
3. Kokadonga 11/800 Perennial

Source: Regonnaissance survey

2.2 Summary of Project Details
1.  MName of Project +  Detalled Project Report for Improvement & Upgradation of SH-32
Z. Name of Road 1 Jorhat - Tabor - Goronga
3. indicative Contract : 5H-32
Package
4. Stale i Assam
5. District : Goalghat
6. Villages/Town L
?.  Corridor Length ;4996 Km
8. Designlength s 1253 Km
9. Cormegtivity 1 Project road SH 37 grovides cormectivity between Borhola and Goronga. This road
connects interar region of Golaghat district and further leads to Kakodanga s place
at Assare & Nagaland border
1¢. Terraln ¢ Plain
il1. ROW :
Existing :  QpenArea =7Tmtol2m
Built up Area =i0mtol5m
Propoesed : Open Area w 25 mto 30 m inormal 45m)
Built Uip arez =15 m to 125 m {normal 35ms)
12. Carclageway : :
Conflguration
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Existing Lane 1 Singl lane
Proposed t Two dane {7en)
Farmation Width 1 Two lane with shoulder of 2.5 m on each side {12m}
Strurtures {Culverts) :  Formationwidth 12 m
13. Pavemant
Exicting : Fexible
Proposals 1 Flexible
14, Subgrade CBR Value : 6%
proposed
15. Design Period : 1Syears
16. CMSA for 16 years : L8
17, CMSAfor 15 years : 5.0
18. Reconstruction length : 1253 Km
19, Pavement (ompositien
for Widening
Pavament composition Thickness of Pavement Layers
Gsg 210 mrm
WMM 250 mm
DBM S8 mm
S080 25 mm
Tatal 535 mm
20. LD Sfruchmes
Bridges Particulars Major Miror Bridges
Bridges
Ho. of exsting Bridges - 1
Bridges proposed {0 be retained with or - -
without repairs
Bridges proposed to be reconstructed - 1
Bridges under construction -
Culverts :
Particulars Slab HP Box Others  Tota
{Buried) H
Total Exigting 45 1, 3 - 48
Culverls:
Culvaris to be ) 0 G - 0
Abandoned:
Culverts.to be [ B 14 0 - 14
Replaced:
Culverts by 1 o - 1
Newly
Proposed:
Culverts to-be EU 0 0 - 35
retained:
21, Traffic Survoys
AADT [Vehicles) :
Type of ¥ehicle AADT
Car 236
Auto-Rickshaw 12
Two wheslar 1062
Mini Bus 15
Govt Bus ]
Pyt Bus 4]
el fiv e
2-Axle truck 366
3-Axle truck 41
MAY 24
Tractor 9
Tractor with A7
trailer
Cycles 1816
Cytle Rikshaw a4
2-3



E£4 & §A for Assarm State Roads Project Draft Environmental Impact Assessment Report {SH-32)

PWD, Government of Assam June, 2011
Hand Drawn 79
22, Traffic Projection :
. Km. 2000 : L2015 2020 015 2030
Jorhat Titabor 0.4 4964 7324 10758 16006 23376
Goronga (SH-32)
73, Trees AHected’ 3300
4. Religious Structure il
Affectad
25, Project Implementation : 3.years
period ' g
26. Project Cost
27, Cvli Cost including +  Rs 33,40,95,549.00°
meintenance cost © e ’
8. Towal Project Cost : Rs. 43,87,82,080.00

29,

including EIA/RE&R and
shifting of Ltilities
Average{ostperkm - Rs 350,745 lakh

Souree. Primory Survey & Records

2.3 Design Principles

The design of the project road included the following:

*

Design of horizontal alignment, vertical profile, intersections and junclions and other featwres for
upgrading the existing single lane to required lane configuration by widening, strengthening and/or
reconsiruction;

Avoiding obstructions, rees, uilities and struciures as far as possible;

Designing drains anrd footpaths in builit-up areas to minimize land acquisition;

The geometric design is subject o available right of way (ROW) and shall conform 1o the standards,
set out &s minimum, as far as possible;

The uniformity of design standards is maintained throughout the length of the Prolect roads, as far as
possible:

Wherever the existing road geometrics are deficient, due importance to improvement of these sections
is provided;

Existing hotizontal curves, which are found deficient in radius and need to be corrected to meet the
design requirement subject to ROW constraints have been faken care of;

Ary deficierncies in the vertical profile in respedt of grades layout and sight distance are proposed to be
corrected te meet the minimum standard reguarsments;

Design of road side appurtenences is  in eccordance with relevant codes of IRC, BIS, or other
international standards and shall meet minimum requirements sef forth in the MORT&H Specifications
for Read and Bridge Works,

The design of cross drainage works is in accordance with the relevant IRC Codes. The roads
alignment design shail take into aceount the iocation of the cross drainage (CD} works, bridges and
other structures. In case of major bridges (above 80 m), the design alignment shall give precedence {o
the bridge location.

The designated facility shall not become obsolescent before the design year,

The design shall be done alming 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 8H — 1 and SH ~ 33 Al the road users, inciuding the Project Affected Peaople's
{PAPs), wilt benefit frem the propesed project through increased comfort and reduced travel fime.
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The society will benefit economically from the saving in vehicle operating costs due to enhancaed
speed and better geometry. A worked example for calculating the road benefils in terms of
economic value is shown inthe Table 2 3.

Table 2-3; Econormic Benefits in SH-32

Paramuters Units
Assuming Average vehicle time saving per hour 50 Rs
Average Vehicle speed {Upgraded Road) &6t Km
Average Vehicle speed (Existing Road) 20 Ken
Travel time/km (Lpgraded Road} 0.02 He
Travel time/km (Existing Road) : 004 Hr
Time savirg 0.02 Hr
Yalue of savings per veh-km {Rs) Lu Rs
Total Saving for entire road [Rs) 210 Rs

Source: Recosnoissance Survey

The followings are other benefits accrued by SH-32:

* 18 villages (Error! Reference source not found } with population of 8,823 are benefited by the project
corridor.

s Increase in the local employment opportunities especially for unskilied labour is a significant and
immeadiate economic benefit of the project

s Altracts new invesiment through the provision of infrastructure, which could benefit the local people
and areas a5 a whole

« Better connectivity, increase in traffic will result in an increased ecenomic activity in the vicinity of the
proposed works

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

s Local communities will have greater access fo public infrastruciure and increased mobility through
enhanced transport facilities

+ A new cubveris will be added fo the existing 48 culverts to facilitate better drainage fadiily during the
flooding/ monsoon period

« Slope protection measures are proposead for all water bodies along the project corridor to prevent sqil
erosion :

= The ervironment along the road will be enhanced by the inclusion of 2800 tree planting on both sides
of the improved road. Provision of foolpaths, bus bays and drainage facility will also help to improve
the aesthetics along the road.

e Ag apart of the safety measures, all the junctions along the project cornidor as detailed in the

s aré proposed to improve. This will reduce the accident rate and will provide a safe journey for the
pukfic.
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Table 2-4: Major Junctions in 8H-32

5. No, Location Chainage{Km}
1 Atkhalia " 0/218 16 07336
2 Bankachasi 1/830 10 ¥ 160
3 Mokram Bagan 3/09010 4/110 .
4 Socialist Pathar 5/900 to 6/510
5 Rupkollya 74330 t0 7/950
6 Ghiladhari /950 tn 8/930
T <, Ghiladhari 8/340 v 8/640
3 Chakardhara /870 1o 10150
9 v Nowlagdtil ) 10/3201010/950 -
10 Goranga 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 Annexurs 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

5. No Environmenial aspects Responsibillty Time frame (Days)

Pre- Construction .- k

1. Cutting of Trees Pt and Forest Department 30

2. - Unility Shifting PIL/ C5¢C and contractor 60

3, Het mix Phant erection {Including NoC  PIU/ C5C and contractor 20

fram SPUB)

4, Quarry and Crusher camp BiUf CSC and contractor 120
Canstruction activities

5. Clearing and grubbing PIU/ £5C and contractor 30
Iy Road Protection work

6. Retalninig'wall PIY/ £SC and contractor 60

7. Yetivar Plantation PiUF CSC and contractar 30
{ii} Culvert construction works Cel ) e

B. Pipe culvent PILE/ CST and confractor a0

g, Stab culvert PIU/ CSC and contractor 45

ia, Box culvert PHU/ CSC and contractor 20
{li} Road Appurtenances and Markings -

1L Road Signage PIUf C5C and contractor 30

1z Road marking PIUf C5C and contractor 45

13. Rumble strip PIU/ CSC and contractor 10
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3 Analysis of Alternatives

3.1 With and Without Preject Alternatives

Development of transport infrastructural facilties in the ;}m;'ect 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
vipw 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 locking at the table it can be
concluded that "With" project scanaric with positive/beneficial impacts will vastly improve the
environment and enhance social and ecoromic development of the region compared to the
“Without” project scenario, 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” preject scenario. The implementation of the project therefore will be
definitely advaniageous 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 poliution 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 représented in this assessment will
be major reduction in the SPM levels from vehicles using a surfaced road (with project scenaric)
in the build condition, compared to a continued use of dusty unsurfaced fAracks (without project
scenarios).

The minor impacts due 0 air, noise, vegetative cover and soil ergsion will be remunerated by
adopting appropriale mitigative measures such as roadside plantation, atboticulture &
landscaping and compensatory afforestation.

Table 3-1: ‘With’ and ‘Without' Project Scenario

Component "With" Project Scenario " Without” Project Scenarlo
Carlageway The width of the cafriageway of all the sections willbe  Single-lane existing: - highway with poor
increasad 1o two-lane carrdageway. BEOMEtrics,
The widening of existing highway and construction of  Congestion in urban and rurpl areas due to
Fraffic bridges and C0's will greatly ease the traffic congestion  miXing of local, pedestrian and through
within the urban and ruraf sections. traffic,
Footways have been praposed to build on both sides. . .Yhere are high chences of accidents in all of
of all the urban sections. Traffic calming measures, -the sactlon of thé “project Road due to
Road Safety have been propesed In major villages and towns, Road ‘a mie of road  safety measuras like
signs and road markings to be provided af appropriate  footways, traffic signage’s, zebr crossing
focations. Zebra crossings have been marked at busy  eic..
crassing points,
The widening of existing single lane to Two lanes will  Poor due to congestion and high amission
. improve environmental guality within the villages and  levels because of siow movement of traffic,
Environmental . N e wien
Quality towns ﬂ‘ue ta lowered pollution |Eji'€|$ and .reliuzafmg of f‘% further :ée:erzotatlfm is expected due to
congestion. However, short term iecrease in dyst and  increase in traffic volumes and further
noise levals during construction activities is inevitable,  congestion within the towns,
Better Lesser time and fuel consumption for easy and fast  Increased vehicle operating costs due to
Transportation movement through the major towns and villages. reduced speeds.
Faclitles Better Access to markets etc... :
There will be increased access to markets, Lozat people  The sconomy will remain static.
Economic will be employed during construction of the project
Bevalopment road. Beiter transport facilities will lead to access to
new employment centers.
Development Higher potertial for development in this region due to  Development acthvities will be greatly

3-1
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Component "With” Project Scenario ™ Without" Project Scenario
potentlals improverment in aécess_ and consequent increase i hampered by the inadeguacy  of
connecthdty. - ponnectivity.- -

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. Al 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

Sl.No Location  Start Chaimage €nd Chainage Pasition Remarke

= The realignment is done as a Geometric

1. Nowjan 1/070 1/200  Right -side Curve improvement to avaid sham curve
2 Ghillidary 3/300 3/500  Lef- side Cuve | realigament is done as a Geometric
improvement to avoid sharp curve
. . : ¢ The reaifgnment Is done a5 8 Geometric
3 Arkhaliva /000 6/200  Right-side Curve jimprovement to avoid an 'S’ curve
) = The realignment is done as a Geormeatric
zi" 4 Lunphuya ‘ 8/300 a | S/800 Left- side Curve | improvement
5. Bankachari 10/160 107300 Lefe-sideCurve © e realignmentis done asa Geometric
o PR improvemaent to avold a sharp curve,
& Bankachari 10/400 10/600 Right-side Curve * 0¢ redfignment isdone as a Geometric
4 ~ improvement to avoid a sharp curve
. Bankachaﬁ\ : 10/800 10/980  Left-side Curver - . The neai‘ig% Mn‘t is done as @ Geometric
improvernent :

Scurce! Primary Analysis

3.2.1 Nowjan (km 1/070 to 1/200)

The proposed realignment is at Nowjan village. To induce the geometric improvemnent 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 8 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 entittiement framework for ASRE,

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 agricuiture
land and a hut. The mitigation is planned as per the R&R {(or) as per the approved entittement
framework for ASRP.

3-2
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Figure 3-1: Realignment @ Nowjan Flgure 3-2: Realignmient @ Ghillidary

3.2.3 Atkhaliya (6/000 to 6/200)

The proposed realignment is to aveoid a sharp curve and to carry out geometric improvement.
The realignment is proposed for 200m. The propesed 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 (%/300 to 9/800)

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

PR Ea
i 3 T et RPN S
i B S A D S
: ¢ A v H
T e RROSED RIGH TOFWAY
PHOPOSFIC THTRPE INF
Figure 3-3: Realignment @ Atkhaliya Figure 34: Realignment @ Lunphuys
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3.2.5 Bankachari (10/160 to 10/300)

The proposed improvement at Bankachari village is a minor realignment for about 240m. The
minor realignment is proposed for hetter geometric improvement, The realignment will have
girect impact over agriculfure 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 10/600)

The purpose of the realignment at Bankachar {(200m) is to avoid the existing curve at km 10/500.
The alignment s planned fo shift towards RHS 1o 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.
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Figura 3-5: Reatignment @ Bankachari {10180 to - - Figure 3.6: Realignment @ Bankachari (10400 to
10/360) 10/600)

3.2.7 Bankachari (10/800 to 10/980)

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 \\\ N

inevitable. The mitigation measures wili be T
carfied out through the compensation =
including the fivelihood loss as per the
entitltement framework for ASRP.
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Figure 3-7: Realignmant @ Bankachar! (10/800 to 10/880)

3.3 Summary of Impact of each Alternative

St Location  $tartKm  End Km Environmental / Social Impacts Magnitude of Mitigation Measures
No impact
»loss of 6 residential Direct impact and Compensation as per
structures ~ bermanent Entitfernent
" > e Loss of agriculture land die ) framework, ASRP amd
1 Nowpn _ eze 17200 to acqulsition for avenue plantation for
‘ ' realignment L E foss of trees

+_Tree loss
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:t ‘ Location  Start Km  End Km  Environmental / Social Impacts Maf::;iif of Mitigation Measyrss
« toss of agriculiure land due Dirget Impact and Compersation as per
- to acquisition for permanent Entitiernent
2 Ghillidary 3/300 3/500 realignmert framework, ASRP
* Loss af structure (3 hut}
e toss of regidential structure Direct impact and Compensation as per
and residential Plots permanent . Entitlement
) & Loss of agriculture land due framework, ASRP and
3 Atkhaliya 6/000 €200 g{w;ﬁmﬁ for avenue plantation for
realignment loss of trees
« Tree loss
e ioss  of 7 residertial  Direct Impact and  Compensation as per
structures permanent Entitlement
« 1o0ss of agriculture land due framework, ASRP,
to acquisition for construction of new
4 tunphuya $/300  9/300 realignment bus stand and avenu
s Loss of a public utility [bus plantation for loss of
stop) trees
s Treeloss
¢ lpss of residential structure  Direct Impact and  Compensation as per
{1 hut} " permanent Entittement framework,
5 Bankachari  10/160 107300  » Loss of agriculturs Jand due ASRP
to . acquisiion | for
realignment ; -
e Eoss Of residential structure  Direct impact and  Compensation as  per
{1 hut} permanent Entitternent Framewirk,
& Bankachar 13/400  10/6D00  » Loss of agricvlure fand due ASRP
tc acquisition for
rezlignment
+ loss of agriculture land due Direct Impact and  Compensation as per
?  Bankachari 0/800  0/980 to acquisition far permanent Entitfement framework,
realignment ASRP




4 BReview and Assessment

of Applicahle

4.1

Environmental Rules and Regulations

In order to understand the extent of the environmental and social assessment for the proposed
improvement warks, applicable laws, legislation and policies were reviewed and presented in the
following sections. A sumimary 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
Eavironment {Pratection) Act. 1985 o Protectandimprovetheoverall g oep cpcp
environment
Notification on Eavirorimnent Impact
Assessment of Development projects 2006 To provide environmental clearance o
iand amendmants) {referred {0 as the new devalopment activities following MaoEF, CPCB
Notification on Environmental 2008 environmental impact assessment.
Clearance)
: To pretect witd animals and hirds
wildlife Protection Act | 1872 . through the creation of National Parks  MoEF
. ang Sanctuades
Forest {Conservation) Act 1980 To protect and manage forests MoEF
Water {Prevention and Control of .. | o prm__gde for the preventlon and
S e control of water polfution and the
Poliutlon} Act (and subsequent .. 978 CPCB
amendments) . ma'mtalning or restoring of
wholesomeness of water,
s vt md Conrl o e e e
Follution) Act {and subsequent 1881 ! B g CPCB and PWD
the establishment of Boards to carry
amendments}
ot these purposas. 7
. o Revere and disaster
\ 1894 Set oul procedures for scqulsition of D
A ST .
The Land Acquisition Act 1984  fand by govemment . management department
BTN Assam
central Motor Vehicle Act 1988 To cor.xtsrol vehicudar air angd nolse
pollution. To regulate development of
Transport Degartment, Assam
R the transport sector, check and tontrol
Central Motor Vehicla Rules 1988 X .
vehicular air and neise pollution.
. ; Adddressing impacts on affected MaRD and respective stats -
::i:;ﬁi?ﬁf:&i nt and 2007 persops due to alt development institutions undertaking the
projects development projects
Assam Forest Regulation {Amendment) Guides to preserve biodiversity of Department of Environment
1995
Agt north east and Fores?, Assam
N . Foruson mitigating envirenmental
Assam Government's Guidelines for 2600 impact assodated with any ‘Departrent of Environment
Compensatary Afforestation infrastructure development projects in - and Forest, Assam
the state
Maintenance of environmental stability  Department of Environment
Assam Farest Policy 2004 through preservation and restoration and Forest, Assam
‘ The main objective i to faciitate Department of Welfare of
Draft National Pelicy on Tribal's 2004 overall developrient and welfare of the  Plaln Tribes and Backward
tribal people “F Classes, Assam
Archaesiogical Dept. GO, Indian
Ancient Manuments and 1958 Conservation of Cultursl and histarical  Heritage Society and Indian

Archaeological sites and Remains Act

rermales found in India.

National Trust for Art and
Cuiture Heritage {INTACH}

Source: Gof, MoLF & GoA
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4.1.1 Legal Framework

+ Ministry of Environment and Forests (MoEF)Y: The primary respornsibility for adminisiration and
implemnentation of the 6ol policy with respect 1o ervironmenial management, conservation,
ecologically susiainable development and pollution controt rests with the MoEF Established in 1988,
the MoEF is the agency primarily responsible for review and approval of ElAs pursuand o Gol
legislation. The MoEF has set up regional offices responsible for collecting and furnishing information
refating to ElA projects, polivtion confrol measures, enforcement of legisiations and anvironmentzl
protection in special conservation areas such as wetlands, mangroves and biclogical reserves.

+ Poliution Control Board, Assam: The objective of PUB, Assam is to control, prevent and abate
poliution in the State {0 protect the environment from any degradation by effective monitoring and
implementation of state polivtion control legisiations and are also involved in Implemertation,
supervision and monitoring activities perfaining to Central Pollution Control Acts and Ruies vests with
the Central Pollition Control Board (CPCB), Government of India,

4.1.2 Key Environmental Laws and Regulations
Table 4-2: Applicabla Laws and Reguiations

Sk Clearances Ases Approving Agency Applicabibity ta Time Respansibility
No thig Projues Required  Exetution Supervision
PROJELT PREPARATIOM STAGE
t Mo Chjectian Water (Provention #oilution Control Applizable 3 months ASRF {6, WE Froerts,
Certificate {NGC] and Comrol of Baard, Assam Frofact in zharge
Folfution Act 1974, PMUSTSC
Ay (Proveertion and
Cantrol of Poliution)
Act 1381
1 - Envieonmint Esvironmant  Minlstry of Not Applicable 6 months ASRP CE, WB Projects,
" {learance Protection Act 1988 Erdronment and Praject In charge
T totification dated,14  Forest, Govt. of Indla PMUZSC
September 2006
3 Wiid iife Clearance Wild Life Act 1972 Chief wildlife warden, Nat Applicabte 3 months ASAP E, W8 Frojects,
State /Nattonal Profect in charge
wildtife agvisary board PALfSE
MaEF

4 Diversion of forest Forest Conservation Regional Office Nerth Mot Apglicable 2 months ASRP LE W Prajecis,
land for Noa-forest Ack {39801 Forest, : Eastern Zone, MOEF, Projettincharge
use Conservation Rules BASE /M0EF, Shillong PMU/ST

{2083} and
Geddelines lusuad tn
date

3 Permission far Assam Forest taral Divisional Forast Appiicable 1 month ASRP CE, W8 Projacts,
removal of ree Eagulation Officer far zach Progect in charge
growah within the {Amendmean] Act workuut PMU/SC
PROW Feiling 1595, Assarn area
corversion ang Govarnment’s
removal fom stump  Guidelines for
sit2 Campansatory

Afforestation 2000
andd Assari forest
folicy 2004
PROJECT IMPLEMENTATION STAGE .

] Permission for Envirgnment Centrat Ground Water Applicabie 2 months Contractor  CF, WA Prajocts,
Withdrawai of Protection Act 1986 Board Peaject m charge
Ground Water PMU/ST

7 Permigston for State Water Folicy of  Water Resource Apphicate (if the 3months Contractor  CE, WE Projets,
Withdegwal of Assam, 2002 Dgpartment, Assam contractor is Project ins charge
Surfate Water from o extracting PRML/SEC
Rivers, Nala, Water surface water}
harvesting
structuref
Reservoirs/Ponusf
lerigation tanals
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5l Cizarances Acts Approving Agency Apphcabdlity to Responsibiity

No the Project Exggation Supervision

F NG from The Ancient Assam State kot Apphcable Contractor  CE, WB Projects,
Archaenlogical Monument and Archeology Praoject in charge
Survey of Infia Archaeologica sites Department / PMLI/SE

and Rersaing A, archaeciogical Survey
1558 of india (ASI]

%  Permission for Sznd - Assam minor mineral  Dlstriet Collector / Applicable Contractor  CE, W Projects,
Mining from river concessions Rule, . - . /Tehdsildar /lirigation o S, Projectin charge
bed 1994 department” RS £ PMIUSSE

10 Permission for Assam minor miowral  Department of Power, Apgiicshie Tontractor  CF, W3 Projects,
Openieg of New concessions Rule, Mines and Minerals, Progect in charge
Guaery 14954 Assam FRAUSC

11 Hat mix plant, #ir {Prevention and Department of Power,”  Appllcable Contractur CE W8 Projects,
Crushers, Cement Confrol of Pollutien)  Mines and Minerals . . L Preject in charge
Batching Plast Act 1981, - . R . PRAYSC

12 Storage of Hazardeous Wiste Pollution Conrs! Appiicable Lontragtor CE, W8 Projects,
Mazagrdos {Management nd Board, Assim Project it gharge
Cherpicals Handbingl Rutes 1989 PRAUSSC

ang Manufacturing
Storage and Import
of Hazardous
Chemicals Rules
1985

13 Disposal of Hazardous Waste Pollution Comtred Apphicable Lontractor  Ck, 'WB Profects,

Hazardous Waste {Management ond Bobrd, Assam Profect in charge
Handiing) Riles 1988 -~ o PMLI SC
14 Disposal of Waler (Prevention Poliution Conired Appiicable Contrattor  CE, W8 Projects,
Construction: Waste  and Controf of Board, Assam Project in charge
and liguid efffuent Polluiion} Act 1974 PML/SC
from Labour camps

15 poftution Under Central Motor Degartment of AppEcable Comractor  CE, WH Projects,

Lovrol Certificate Vehicies Act 1988 Teanspon, Govt. of D Project bn charge

‘ Assarn ) PSS
16 Employing Labowr Exgcuting Ageny of District Labgur Applicable Comtragtar  CE, WB Frojects,
Building ang other Commissionss: Project in charge

wnngirucion ad, PRAG/SE

1346

17 Registration of iabogripeifare Acts.  Districy Labour - '~ Applicabile Contractor  CE, WE Projects,
S Lommissioner - * Profect in charge

Workers

A

PHMU/SC

Seurce: Acts, Rules and Re gulation from Central gnd State Goverament

The Environment [Protection) Act, 19386

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

»  Empowers the Government of India (section 8} to make rules to regulate environmental pollution by
stipulating standards and maximum allowable limits t© prevent air, water, noise, soil and other
environmental poliutants

+ Prohibits operations that emit poliutants in excess of standards {section 7}

+ Regulates handling of hazardous substances and identifies persons responsible for discharges and
pollition prevention {section §)

+  Ssglion 17 deals with offences committed by Government Departments

»  Formulated Envirormmantal (Protection} Rules, 1986, Hazardous Wastes (Manragement and Handling)
Rules, 1886 and Manufacture, Storage & Impornt of Harzardous Chemical Rules, 19288 in accordance
with the sections 8, 8 and 25 of EF Act

» The act has been supplemented with EIA notificetion 2008
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Environmental Impact Assessment Notification, 2006
EIA notification of the MoEF dated the 14tk September 2006 provides for the following:

+ All projects and activities are broadly categorized into two categories - Category A and Category B,
basad on the spatial extent of poterdial impacts and potential impacts on human health and naturat amnd
manmade resources.

« All projects or aclivities included as Cafegory ‘A’ in the Schedule, including expansion and
modernization of existing projects or activities and change in product mix, shall reguire prior
environmental clearance  fram the Central Government in the Ministry of Environment and Forests
{MoEF} on the recommendations of an Expert Appraisal Commitiee {(EAC) to be constituted by the
Central Government for the purposes of this notification;

« Al projects or activities included as Cafegory 'B° in the Schedule, intluding expansion and
modernization of existing projects or activitios as spedfied in sub paragraph (i} of paragraph 2, or
change in product mix as specified in sub paragraph {iil) of paragraph 2, but excluding those which
fultill the General Conditians {GC) stipulated in the Schedule, will require prior environmental clearance
from the Sizte/Union terrifory Environment Impaci Assessment Authority {SEIAAY. The SEIMA shail
hase its decision on the recommendations of a State or Union territory level Expert Appraisal
Committee (SEAT) as to be constituted for in this notification.

Environmental Impact Assessment Notification - 2006, amendment 2008

ElA notification 2006 amendment 2009 explicates ‘All state Highways and State expansion
projects in hilly terrain (above 1,000m AMSL) and or scoiogicaily sensiive 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 oblain
environmental clearance from SEIAA". The new amendment allows cartying oul widening,
strengthening and improvement works on the existing siate highways.

Water {Prevention and Control of Pollution) Act 1874, amended in 1888

Water Act is the first environmental regulation that brought at the state and centre levels,
poliution control boards to control / regulate environmental poliution in India. Amended twice in
1978 and 88, the Aci vests regulatory suthority 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 poliution (both for industries and local authorities)

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

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

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

+  Seclion 48 deals with offerces committed by Government Depariments

+  Section 55 asseris that all local autherities shall render help & assistance and furnigh information to the
board as required for discharge of functions, and shall make available to the baard, for inspection and
examination, such re¢ords, maps, plans and other documents as may bé necessary

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

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

Manufacture, Storage and Import of Hazardous Chemical Rules, 1889

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

« ldentify the potential hazards of the chemicais and fake adequate steps to prevent and coniro! such
hazards

« Devalop or provide information about the chemical in the form of safety data sheets

+ | abelthe specified information on the container of the hazardous chemical

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

As per Bection 28 of Indian Forest Act, 1927 a number of activities are prohibited in forest areas
and prior approval is required from the Cenfral government to use forest land for non-forest
purposes.

The Forest {Conservation} Act, 1880 prohibits large-scale diversion of forestland for non-forest
use. As amended in 1988, no State Government or authonty shall make such diversions except
with the prior approval of the Central Government. Salient features of the act are summarised
below,

« The indian Forest Act, 1927 Seclion 5 siates that after declaring a paricular land as reserved forest,
no fresh clearings for any purpose shali be made, except in accordance with such rules as made by
the state government

« Saction 26 states the acts prohibited in such forests, in addition to section 5

»  Seclions 30, 32 furnish powsr {0 the State government to regulate certain acts {clearing for cultivation,
buitding or any other purpose) in such forests as specified in the section

= Seclion 35 furnishes power to the State government o prohibit certain acls (Clearing of vegetation etc)
in lands rot being the property of the government

o The Forest {Conservation} Act, 1080 Section 2 of the Act restricts the state government on the de-
reservation of forests or use of forestiand for non-forest purposes

» The Forest (Conservation) Rules, 1981, Rule 4 states 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 involving 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/
management plan

Wildlife Protection Act, 1872

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

v Section 9 of the Act mentions that no person shatl hunt any wild animal specified in Schedule-|

» The act prohibits picking, uprooting, damaging, deslroying, acquining any spedified plant from any
forestiand

+« It bans the use of injuricus substances, chemicals, explosives thal may cause injury or endanger
wildlife in a sancluary

+ No alteration of the boundaries of a National Park shall be made except ¢n a resclution passed by the
Legislature of State

¥, ‘



£A & 54 for Assam State Roads Project Draft Environmentai Impact Assessment Report {SH-32)
PWE, Covernment of Assam June. 2011

»*

Destruction or damage of wildlife propery in a National Park is prohibited

Biological Diversity Act, 2002

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

*

]

The conservation of bicdiversity;
The sustainable use of biological resources,
Equity in sharing benefits from such use of resources

s key provisions aimed at achieving the above are:

L]

Maasures to conserve amd sustainably use biological resources, Including habitat and species
protection, environmental impact assessments {EIAs) of projecis, infegration of biodiversity into the
plans, programmes, and policies of various departments/saciors;

Prohibition on transfer of Indian genatic material outside the country, without specific approval of the
Indian Government,

Measures for sharing of benefits from the use of bicdiversity, including transfer of techrnology,
monetary returns, joint Research & Development, joint IPR ownership, etc.

Protection of indigencus or traditional knowledge, through appropriate laws or other measures such as
reqistration of such knowledge,

Regulation of the use of genetically medified organisms,

Setting up of National, State, and Loca! Biodiversity Funds, o be used {0 support conservation and
henefit-sharing;

Sefting up of Biodivarsity Management Committees (BMC} at local village level, State Biodiversity
Boards (SBB) at state level, and a National Blodiversity Authority (NBA).

4.1.3 Environmental Requirements of the State

Assam Forest Regulation {Amendment) Act, 1995

This act is a reguiation 1o 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 fo 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!

Ed

Mainlenance 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 the state by preserving the natural forests and wetiands with vast
variety of flora and fauna which represent the unique biodiversity and genetic resources of the Stats,
Checking the denudation of forests and soil erosion in catchments areas of rivers and reservoirs for
soil and water conservation; reducing the fury of floods and droughts; recharging of water bodies,
aquifers and arresting siltation of the reservairs.

Promoting non-consumptive use of Protected Areas for the purpose of providing livelihood support to
the fringe dweliers by encouraging sustalnable eco-tourism and eco development.

Enhancing the quality of foresis/tres cover in the denuded and degraded land of the State through the
involvermeni of people and symbiosis of traditional knowledge and modern technology.

increasing the forestitree cover in forest deficient areas of State like chars, chapories permanently
established along the courss of the river Brahmaputra, through community afforestation and suitable
agro-forestry and farm forestry modals,
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+ Increasing forest productivity through shift of accent from major to minor forest produces; from top
canopy 1o iower cancpies and from flagship spedies to smaller denizens of the forest.

« Encouraging efficient wlilisation of forest preduce and maximising value addition to the timber and non-
fimber forest produce in the State. The use of non-durable secondary species as constructionat timber
is to be encouraged after inducing durability through wood preservation techniques.

* Encouraging conservation of genetic resources and development of traditional ethnic knowledge
repasitory 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 fo Projects displacing 500 families or more in plain areas and 25¢
families in hilly areas, Desert Development Programme {DDP} blocks, areas mentioned in
Schedule V and Schedule W of the Constitution of India.

The Policy sels 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, 5T and Women. As & result, the Policy provides for additional assistance
particularly to BPL (in Section 6.3), Marginal farmers (in Section §.12), 5C {ih Section 8.20) and
ST (in Section 6.21).

The Constitution (73rd Amendment) Act, Part X of the Constitution of India, 1982

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

Arficle 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, 8T and women
Article 243 (5. Powers, authority and responsibilities of Panchayats. The state may, by law, endow the
Panchayats with such powers and suthority as may be necessary to function as institutions of saif-
government. This Article further enabiles, 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—incluging 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 fo 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 o be taken o preserve and promote tribals cultural
heritage.

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

The Government of Assam felt the need for a comprehensive R&R policy for the state as a whole
for all calegories of roads in order to ensure that when a road infrastructure development work
takes place, no single person is adversaly 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 pelicy are as follows,

e Section 2.2.1. in the case of Rural Roads

o To prepare a detail plan to ensure community paricipation through PRIs, CBOs and Ioncal
administration in planning, implemsntation and management of the rural roads;

o To provide for a clear programme o sensitize and train executing department towards
community participation in planning & implementation of the rural roads up gradalion
programme; .

o To entrust Gram Panchayat (GF) to deal with the non-titteholder o facilifaie the GPs to
sensitize and motivate the non-titleholders t¢ voluntarily refinguish the land;

o To enable the GPs to play a grealer role in dealing with non-titleholders, who are willing io
refinquish the land required for a clear RoW of the rural roads/ODRs;

< To develop a mechamism for community contribution to the non-titleholders voluntarily
relinguishing the fand and falling in the calegory 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;

+  Baction § of the policy defines vulnerable groups as - BPL, women headed hauseholds, 8T, 8C,
disabled, widows, divorced, single unwed mother and aged persons and those whose fand becomes
uneconomical.

»  Section 8.1.4 & §.4.5. The CPRs will be replaced as far as feasible and assistance will be provided at
replacemert value io the project affected communities.

+ Section 8 of the policy specifically lays down steps to be followed in cases of voluntary donation of
land/assets.

Ancient Monuments and Archaeological sites and Remains Act, 1358

An Adl formylated for the preservation of ancient and historical monuments and archaeclogical
sites and remains of national importance, for the regulation of archaeclogical excavations and for
the protection of sculptures, carvings and other like objects.

4.1.5 World Bank Environmental Requirements

A review of all appiicable cperaticnal policies / directives of The World Bank and environmental
laws / 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
QP 4,04 — Natural Habitats

OF 4.1 — Cuttural Properties

OP 4.38 — Forestry

- * & &

OF 4.1 - Environmental Assessment

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

OF 4.04 — Natural Habitats

OP 4.04 sets out the Workd Bank's policy on supporting and emphasizing the precautionary
approach fo natural rescurce managemant and ensuring opportunities for environmentally
sustainable development. As per this policy, the Bank does not support projects that involve
sighificant 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 noh critical habitats are supported if no alternatives are available and if
acceptable mitigation measures are in place.

OF 4.11 - Cultural Properties

Guided by Operational Policy Note 11.03, this OF seis out the Bank's policy to assist in
preservation and avoiding elimination of culiurad properties with archaeological {prehistoric),
paelentological, historical, religious and other unigque 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 project rather
than leave that protection to chance.

OP 4.36 ~ Forestry

This policy of the bank aims to harness the potential of forests to reducs poverly in a sustainable
manner, inlegrate forests effectively for sustainable economic development and protect vital iocal
and global environmental services and values of forests. According 1o this policy, the bank does
not finance projects involving significant conversion or degradation of critical forest areas or
crifical natural habitats. The potential impacts on forests resources are addressed as per OP/BP
401 and projects are financed only after incorporating appropriate mitigation measures,

4.1.6 MoRTH & IRC Specifications

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

Al road works in India are to be In accordance with the MoRTH specifications for Road and
Bridge works and guidelines of indian Roads Congress (IRC). 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, berrow area and haul road
management under relevant sections. Provisions of clause 501 Annexure A, cover the
snvironmental aspects as:

General *  The contractor shall take sll 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 1o aveid nuisancs or disturbance from
the work, It shall be precautionary measures than abaternent measures 2aken after generation
of nyisance

*  Inthe event of any spoil, debris, waste or any dsleterious material from site being deposited on
adjacent land, the same shall be removed and affected area shall be restored 1o s origingl
state

Water . . - ¢ The contractor shall prevent any interference with supply/abstraétion of water resources
water used for dust suppression shall be reused after settiement of material In collected water
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s Liquid waste products 1o be disposed off such that it does not cause poliution
& No debiis is 10 be deposited or disposed Into/ad]dcent 1o water courses
Air »  The contracior to devise and arrange methods 10 control dust, gaseous or gther airhorne
grassions i such o way that adverse impagis on alr quality is minimized
»  Dust shall be minimized from stored material and stockpiles by spraying water
s (overing of material llkely 1o rise dust during transport is 1o be covered with tarpauiin
»  Spraying of water on haul roads if found necessary
Nolse #  The sontracior shall use all necessary measures 10 reduce nolse from construction equipment
and maintaln alf sifencing equipment In podd condition
Control of wastes »  No uncontrolled disposal of wastes shall be permitted. The contractor shail make specific
provisions for disposal of ali forms of fuel and engine oil, all types of bitumen, cement, surplus
aggregate, gravels, bituminous mixtures ete. conforming to local regulations and acceptance of
the engineer .
Emergency *  The contractor shall plan and provide for remiedial measures in case of cccurrence of
Response emergencies as spillages of oil, biturmen or chernieals

In addition to the above conditions, avoidance measuras and control of activities having potential
for generation of environmenta! impacts are devised. These include:

Section 111 »  Precputions for safeguarding the environment

Clause 201.2 «  Preservation of Propenty/Amenitles during clearing and grubbing

Clause 301.3.2 »  Stripping and storing of topsoil for reuse during excavation for roadway and drains
Clause 3024 s Restriction on timings for blasting operations

Clause 30438 «  Public safety near towns and villapes where excavation & carried out

Clause 305.2.2.2 +  locations of borrowing and relevam regulations

Clawge 305,23 *  Stripping and storing of topsoil at borrow locations

Section 308 *  Soil erosion and sedimentation control

Clause 307 .4.2 *  Provisions for turfing on median and islands

Section 517 *  Recyding of bltuminous pavement and excavated material

Clause 701.21 »  Use of geotextiles for contral of soil erosion

Section 810 *  Use of Metal beam crash barriers for safety, relevant regulations and specifications
Clause 1010 *  Quality of water for curing and consteuction

Clause 2501 » __Precaution during river tralning works

Guidelines for Environmental Impact Assessment, IRC: 1041988

The guidelines endorse application of Environmental Protection Act, 1986 for highway projects. |
recommends that the methods of measuring air pollution should be in conformance with 15
51821977 and in case of noise pollution: 1S 3028-1880, Meesurement of noise emitted by
moving road vehicles; 1§: 4758-1968, Method of measurement of noise emitted by machines; IS
10388-1882, Method of measurement of noise emitted by stationary road vehicles are to be
followed. As regards Highway aesthetics, use of provisions made in IRC: 8P 21-1879, Manual
on Landscaping of roads are 1o be followed.

Other Applicable Laws

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

s Workmen'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) Aci, 1870 The Act provides for certain welfare
measures to be provided by the contractor to contract labour,

s Minimurg Wages Act, 1948 The employer is supposed 1o pay not less than the Minimum Wages fived
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 psid and what deductions can be made from the wages of the workers;
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= Equal Remuneration 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 Femals employees;

« Child Labour (Prohibition and Regulation} A; 1986 The Act prohibits employment of children below
14 vears of age in certain occupations and processes and provides for regulation of employment of
children in all other occupations and processes. Employment of child fabour is prohibited in Bullding
angd Construction Industry;

= Inter-State Migrant Workmen's {(Regulation of Employment and Conditions of Service) Act,
1879 The inter-state migrant workers, in an establishmert to which this Act becomes applicable, are
required to be provided certain faciliies such as housing, medical aid, fraveliing expenses from home
o the establishment and back, efc.;

+ The Building and Other Construction Workers (Regulation of Employmient and Conditions of
Service} Act, 1996 and the Cess Act of 1396 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
welfarg measures, such as canteens, first-aid facilities, ambulancs, housing accommodation for
Workers near the workplace, slc.,

» The Factories Act, 1848 The Act lays down the procedure for approval of plans before setting up a
factory, health and safely provisions, welfare provisions, working hours and rendering information-
regarding accidenis or dangerous eccurrences fo designafed authorities;

s Harardous Wastes (Management and Handiing) Rules, 19839. Occupiers generating hazardous
wastes given in the lisgt shall take all practical steps to ensure that such wastes are properly handled,
i.e. coliection, reception, treatmeant, storage, and disposed of without any adverse effects to human
health and environment (Rule 4 Such occupier shall apply for authorization in prescribed format to the
State Pollution Control Board).

+  Chemical Accidents (Emergency Planning, Preparedness and Respaonse) 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 constifution of four tier crisis groups at the centre, district, and loca! levels
for the management of chemical disaster.

4.2  Environmental Clearance Procedure

As per the new amendment dated Gth April, 2011 to EIA notification 2006, environmental
clearance has heen made mandatory only for rew state highways. Hence, the widening /
strangthening and improvement works on existing state highways are not covered under the
arnbit of the nofification and are not categorized either as Category A or Category B.

However, the project shall require obtaining consent from competent authorities such as the
PCB, Assam for 'Congent 1o Establish’ by submitting a Commaon Application {as per Schedule-l),
under Water {(Prevention and Controf of Pollution} Act, 1874, Air (Prevention and Control of
Pollution) Act, 1881} and authorisation under Hazardous Wastes {Management and Handling)
Rules, 1989, as amended.
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5.1 Study Area

The proposed improvement corridor (8H ~ 32} falls in the district of Jorhals and Golaghat. The
project corridor Barhola to Garango of 5H-32, staris at Barhola chariali (ke 37/300) and ends ot
Goranga bazar {(km 4%/888) connecling with another State Highway SH-1 and 8MH-33. Project
road SH- 32 provides connectivity to District HQ Jorhat with Sub Divisional HQO Titabar. The
geographical location of the project corridor lies between Iatitude26°27714 to 268°2548N and
lorigitudeB4°8"15 {o 84°1'55E. The project district is bounded on the south by the NagaPatkai
range, In the wast by Golaghat district and in the south east by Wokha and Mokokchung districts
of Nagaland. 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, whiie the south-western part of the area represents an undulating topography. The
general elevation of the elevated area is around 100 maters 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 84
to 107m above MSL. The elevation graph for the prgject corridor is depicted in Figure 51,

Figure 5-1: Elsvation Graph for SH-32 (Barhola to Garango)

The slope of the district is fowards north east from scuth. The proposed alignment fraverses
through fertite plain ferrain along s entire length. The physicgraphy of the project ares is
depicted in Figure §-2,

5.2.2 Sall

The geclogical formation 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 parl, both north and south of the river Brahmaputra occupies under soll order
‘Entisols’ {younger aliuvial). Comparatively, northern higher slopes of about 15% cover are under
‘Ultiscls’ {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 belween antisols and
Uttisols is under 'Histosols’ (peaty and saline peaty).

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

s Deep reddish coloured soil developad over oidar geological formation and

s Light grey to dark grey colpured soil covering the major parts of the district.
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Low nitrogen, low phosphate, medium to high potash, acidic characters of the scil are
representative of the soil cover found in the hills. In the plain areas, the other type of the soii
covers is found 10 be feebly alkaline. The different soil types in the project region have been
depicted in Figure 5-3,

GOLAGHAT DISTRICT

L\

NAGALAND

Legeel Logent
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g2 12 s
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Figure §-2:Topography Map of the Project Area Figure 5-3: Soil Map of the Project Area

5.2.3 Seismicity

Based on the distribution of epicentres, faull plane solutions and geotectonic features,
northeastern region is divided into five seismotectonic zones. These are (i} Eastern Himalayan
collision zone (iijindo-Myanmar subduction zone (i} Syntaxis zone of Mimalayan arc and
Burmese arc {(Mishmi Hills} {iv} Plate boundary zone of the Shillong Plateau and Assam
Valley and (vijBengal Basin and Plate Boundary Zone of Tripura Mizaoram fold belt.

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 80 km. The prominent structural discontinuities in the plateau are Dudhnai,
Kulsi, Samin, Dauki and Dhubri faults and Dapsi and Barapani thrusts. According to GSHAP
{Global Seismic Hazard Assessment Program} — Hazardous map, the project region lies with
moderate 1o high seismic hazard.

SO MODERATY IGALANT SR AN
- R > T
" 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 aliuvial formations,

The central upland area covering olider aliuvial formations,

The scuthern undulating hill area running along the Naga-Patkai range covering the piedmont plain,
and

+  Structural hills

* *» » »

The general trend of the hills is NE-SW and at places to N-8. The recent alluvial sails of recent
rivers are light grey to dark grey in colour and are confined to the flood plain area adjacent to the
Brahmaputra Rivar and its tributaries. The older alluvial soil is sandy loam {o silty and clay-loam.
it is light yellowish brown 1o light brown in colour. The soils of the district are characterized by
organic matier and available phosphorus and low potash. The soils in the southern parls are
residual in origin, derived from the semi-consolidated rocks underlying these areas.

The project region in Golaghat district is underiain by Quaternary formation followed by Archaean
graup of rocks. Quaternary formation comprises younger and older alluvial deposits consisting of
different grades of sand, pebbles, cobbles, gravel and c¢lay in the area. The hard crystailine of
Archaean age covers extreme southern boundary of the district merging with Karbi-Anglong
district. The rock types are granite, granite gneiss and quartzite. Sub-surface geology as
gvidenced from available data infers that the potential aquifer peraining to Quaternary formation
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 parls, the thickness reverses
considerably. The geology profile of the project districts is depicted in Figurs 5-10.

5.2.5 Flood Plains

Except Majuli sub division {largest Riverine Island in the world), Jorhat district is not affected by
flood {as per UNDP records). During the mensoon, the rivering island is prone for flooding due fo
the increase waler level in River Brahmaputra and #s tributaries. The other sub — divisions of the
jorhat district are not affected by the flood due o their presence on the sigpe of the hills
bordering Nagaland,
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Figute 5-6:Flood in Miajull island Figure 5-7: Assam Flood Zone Map

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 ares and the slope of the corridor is adequate to withstand the
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flocd during monsoon. The fleod level information / recorded in the project area will be
considered during the detail design.

5.3 Land Use

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

« Arable land - that includes net sown area,
« HNon-arable land - that includes forest, and
+  Other cullivable 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
settiements 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 ard 40% by
total cropped area, Principal crop grown in the district is paddy followed by pulses, mustard,
sugarcane, potate, vegetables and juie. Tea plantation also is seen in the highlands covered by
older aliuvium. The land use on seither side of the road is meostly agricultural followed by
residential. The land use of the project corridor is shown in Figure 5-8 and Figure 5-9, The
landuse pattemn of the project district is shown in Figure 5-11.

Figure §-8: Paddy flolds along the praject corridor of SH-32 Figure 5-0: Ghilidhary Tea Estate in SH-32
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Figure 5-10: Geoclogy Map of Project Corridor Figure 5-11: Landuse Profils of Project Corridor
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5.4 Water Environment

5.4.1 Hydrogeology

The area is underlain by unconsclidated alluvial sediments of the Qualernary age. which can be
differentiated info

« Olderand
+  Younger alluvium

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

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

Ground water in the Jorhat district oceurs 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 {able zone varies from 0.41 to 3.07 m bgl in the pre-monsoon
petiod and G.58 to 3.41 m bgl during post-monscon period, In the vicinity of Brahmapuira River,
five 1o six aquifer systems with limiled thickness exist within the depth range of 400 m. In the
southern parts, the aquifer system fades out due to mixing of finer particles of sand and clay
ieading o decrease in thickness of aquifer system. The geometry of the aquifer system varies
widely.

in the northeastern and northwestern parts, the thickness of the aquifer increases and clear sand
beds exists. Throughout the district, varied thickness of clay beds overlying and underlying the
aquifer systemn exist. The thickness of the clay beds increases southwards ie. towards Titabar
where it attains a maximum thickness of 103 m. The predominance of clay formation in the
depth of 30 fo 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 petential. Ground water oceurs under
water table to confined conditions, Depth o water leve! in major parts of the district varies from 2
to & m. In the extreme southern and south-western parts close o hills, the water level is found o
be deeper and generally rests within 5 to 7 m. The movement of ground water is from south 1o
north. The water level trend shows that there is gradual rising of water level in the district. Cenral
Ground Water Board has so far constructed fourieen exploratory tube wells in the district.
Hydrogeological information collected from these wells indicates that three 10 nine prolific aquifer
system exist in the district. Deep tube wells constructed down to maximum depth of 250 m give
varable discharge from 26 to 216 mi/r for drawdown within 13 m. Transmisivity and
permeability 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 fributaries 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 Kakedonga drain the
district. The fributaries 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 rature and sudden changes in courses of these rivers possibly due to
heavy siltation and epicrogenic movements cause the flood havocs.

The project road section in Golaghat district
crosses three rivers namely... Kokadonga
{11/800), Mokram (7/800) and Goranga
(3/800). These rivers are perennial at the
time of site investigation. However, the
information pertains o the rivers like |ean
flow, flood level, catchment area for the river
are not available with any of the government
depariments. The River Brahmaputra fows
i eastwest direction in the extreme
northern parts of the Golaghat districl and its Zae
tributaries flow in northerly direction and == S5 irasimeimn s
controls the entire drainage sysiem of the

district and plays an important role in the
ground water goourrence and control of the
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Figure 5-12: Hydrogeology Map of the Project
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 / Lakes

There are around 7 porkds identified along the project stretch, all are found o 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 aguaculiure purpose.

5.4.4 Ground Water Aquifer

Jorhat district is biessed 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 belween,
These water bearing formations are of moderate o high vielding nature, depending on the nature
and size of the sands. In the southern paris 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 districl, it needs to be worked out accordingly, considering feasibility of deep
tube wells, installation of proper rig and design aspects of deep tube welis.

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 presance of seml-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 18, 273 ha.
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5.4.5 Recharge Zones

Assam State Agricultural Departrment has constructed a tolal of 5083 shallow tube wells in an
area of 124.58 ha and developed 14% of ground water as on March 2005 The construction of
shaliow tube weall 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. Peopls 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 fube wells are not common within the mass, which may be due
fo ignorance and as well as requirement of high cost involvement. Ground water developmant
has not been geared up in the districts, except in the Tea Gardens and in some indusiries.

85.4.6 Surface Water Quality

Water sample from the ponds at km 2/700, 8/500 and 107100 was collected as per MINARS' and
analyzed as per APHA methods. The assessment of water guality in the study area was done by
comparing with the standards prescribed in the 1S: 2286-1582.

Table 5-1: Surface Water Quality

si. No. Parameters P‘*‘;??%;m P"’;f,s%bm p"f&ﬁ ;"“ Standard (IS 2996 : 1962)
1. “femperatures {°C} R 3 pL 305 -
2. Total Solid (mg/L) 251.5 2715 268 1500
3, pH T .05 1225 6510 85
a, Colour1/m 137 8.7 21.45 300
5. Turbidity [NTL 86 101 53.75 -
6 Conductivity (i Mha/ 155 17 206.25 NS

' e
7 Phenolphthalein ; N Nt Ni -

: Alkalinlty imgfL}
3 Alkalinity fmg/L) 77.4% 72.45 75.24 200
g D0 {mgfL) 385 4.07 4,16 4
18, BOD [mg/L) 512 5.28 521 2
11 COD imgfLd 172.3 155 13.2 -
i2. Sulfate {mg/i} 23.3 0.2 17.5 400
13, -Haoiness (mg/L - 70 82 61 300
14, Calcium [mg/l) i9 27 19 8o
15. Magnesium {mg/l) 9.5 10.5 .0 24,38
16.  Phosphate {mg/l) 0.06 0.06 0.06 .
17. Arsenle {mg/L} wil Nif Nil 832
18. Iror {mg/L) wl Nl Nit 50
19, Chloride{mg/L) 51.1 58,8 44,2 (744
28, il & Grease {mgdL} 7.3 s 34 88 E

Source: Primary Anohssis

From the observation (Table 5-1), the D.O (Dissolved Oxygen) concentration is Jess 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 o
the high nutrient value {or) aigal blcom. Qil & Grease was aiso found 1o be high in comparison
with the standard, this may due lo 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.

¥ Monitoring of Indian National Aquatic Resources Series
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54.7 Ground Water Quality

Chemical analysis of ground water in the district ¢arried out by Regional Chemical Laboratory of
Ceniral Ground Water Board, depicts that ground water of the district is potable except high iron
content in scatiered patches, which is @ common factor in the ground water chemistry of the state
of Agsam.

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
impiementation. Water samples were collected from the project area 10 represent the baseline
condition. Even though impact on ground water 8 not envisaged in the proposed road
improvement works, five groundwater samples were collected from Dudhnoi, Mornoi, Goalpara,
Pancharatna and Kharmula (Figure 5-13) were analyssd for its chemical parameters. The
following Table 5-2 furnishes the various physico-chemical property of the groundwater.
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Figure 513; Groundwater Quailly sampling location
Table 5-2: Groundwater Quality
sl Parameter Kakadonga Kakadonga  Mokram  Goranga 15:310500 Norms for
No {WQ1) §fwaQl) {Wail) (w4} Drinking Waters
1 Colour - Colour Less -
P Odour Odour Less -
3 Turbidity (NTU) v Nohe 3
A4 pH(Unit) 7.7 7.3 75 7.4 6.5-8.5
5 Temperature (*C) 28 3 35 33
6  Total Dissolved Solids img/i} 553 571 635 628 3900
7 Ether Soluble (0N & Greece} NI -
8 Total Hardness as CaCO3 198 170 216 1493 300
{mg/1)
9 Chloride [mg/) 124 208 195 202 1000
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A1, Parameter Kakadonga Kakadonga  Mokram  Goranga 15:10500 Horms for
No {WaQil} {(Wwa2) {waQs) WQa) Drinking Waters
i3 Suiphate (mg/l) 48 & 6d 63 400
11 Phosphate (mg/l) 1 y 2 2
12 BOD{3 Bavs at 27° 01 (mgfl) NiL -
13 Llesdimg/h nit. 005
14 Arsenic (mg/l) NiL 005
5 Iron{mg/l 0.8 .69 0.7 0.8 1.0
318  Total Coliforms (CFL/100 mi) NiL

Source: Primory analysis

The water guality with respect to almost all the essential parameters was observed o 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 tofal 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 [ocation.

5.5 Air Environment

5.5.1 Climate & Meteorology

The meteorology data were obtained from the Regional Meteorclogy Centre (RMC), which is

located at Airport, Borjhar. The
meteorological parameters include,
wind speed, wind directions and

L S — J—

other information, viz. humidily, w~ 25

rainfall, temperature. The study area § 20

is low lying and surrounded by hills g "

and is subjected lo 2 wet weather, %

The area experiences a lot of rainfall = ¢ Vol
every vyear. The pre-monsoon 5 e Mean T G
months, March-April, have winds 6 - e Tl M b
from North East During MoNsoLuns, Jawe  Feb Mar Apr Mav Jun il Aup Sew Oot Mo
the predominant wind corridors are Figure 5-14: Tomperature variation Graph

North East, North, and also South.
The post monsoon period, from October-Novernber 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 cbserved of maximum mean daily is 29.5°C and that of minimum mean daily
temperaturs is 19.7°C. August is the hottest and January is the coldest month of the year. The
gnpual 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

. .
Month ;ﬁa;in Temperature {*C} N!Qan Total Mean. Nufmiber Mean Number of days with
o Daily Maximum  Rainfall fmm}  of Rainy Days  Hail Thunder Fog Sguali
Minimum
Jan 9.8 235 it4 1.2 g - DF 113 0
Feb 115 6.4 i2.8 1.3 4.1 2.1 14 0.1
Mar 155 30.2 577 4.6 3 5.8 0.2 0.9
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Month ;ﬂa;zn Temperature [°C) Mean Total Mean Number tean Number of days with
o Daily Maximum  Rainfal {mm} of Rainy Days  Hail Thunder Fog Squall
Minimum
Apr 20.0 315 1423 5.0 0.7 i3.8 0 2.7
Nay 225 ) 318 248.0 4.3 0.1 16.5 01 25
Hun 4.7 312 350.1 16.1 g 144 i 0.6
h 255 - 318 353.8 16.8 0 127 (] 0.1
Aug 255 321 258.% 139 0 81 4] [+
Sep 246 317 166.2 03 0 133 03 oz
et 218 301 792 5.3 G 45 XL 0
Nov T 164 27.4 18.4 1.5 0 1.0 9.4 0.1

Source: Regiona! Metearology Division « Guwahati

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 {6.g. by fine dust),
circulatory (e.g. by carbon monoxide) and offactory {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 {aking 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 Vidyalaya, Rupkoliya Primary School, Worsha
Goranga Madhyamik Balika Vidyalaya and Goranga Chariali Bazar, Selection of Air guality
monitoring station was done as per MoEF/ CPCB guidelines® for conducting EIA study. High
volume samplers were used to collectmeasure the air pollutant concentration data at 24 hours
averaging periods for all stations, The recorded observations are given in the Table 5-4.

Table 5-4: Ambient Air Quality Monitoring Analysis

M;:;tz::g £h?:::)g & Lovation Reference Ca?;:aow Pallutart Concerttration (ug/m’}
Code - S : 4 bourly mean values
RSPV TSPM SO, N3, HC €0
Aal 54550 G'hEEiiéaﬁf Madhya English Commergial 19151 38§.92 1830 1580 NIl 1144
Vidyalava R .
AQZ 7+860  Rupkoliya Primary School Commercial 168.36 29533 1202 1383 Nil 1526
£a3 thenyo Worsha GorangaMadhyamik . Residential 153.27 .271.27 13.22:15.83 Wil . 1526
: o Balika Vidyalaya . .- L
AQS 12+300  Goranga Chariali Bazar Commercial 148.14 75992 1358 13.22 Nil 1335
NAAL Norms® {8/24 hourly Maan} 150 500 1 120

Source: Primory enolysis

The poliutant concentration data was analyzed to evaluate the air guality in the study region. The
pollutant concentration levels of NO,, S0;, and RPM were measured at all the stations (Figure
515}, The poilutant concentrations were compared with the National Ambient Air Quslity
Standards {NAAQS) as nolified by CPCB. It was observed that pollutant concentration levels of
NO,. 80y HC and CO at all the stations were very low in concentrations and complies with the
NAAQS. However, REPM exceed the limits for all the stations, AQ1 records the maximum

2 As per CPCB, AAL monitoring guideline, the sampling sitee depsanids on

* Size of hw area to be covered

The variability of pofletant soncentration over ihe areq to be covered

The data requirements, which are relziad to the monitoring

Pollutast o bs monitorad and

Populgtion figures which can be ueed as indicators of caficaily both from view of likely air qually deteriorstion as also heaith
implications.

* a0
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{181.51ug/m®) followed by AQ2 (168.36 wg/m?). The higher values are atiributed to the re-
suspended dust from the unpaved / damaged roads in the area used by vehicles and also the
commaercial activities.
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Figure 5-15: Ambient Alr Quality - Sampling Location Map

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 poliution on humans and animals including birds is already exemplified in various studies.
For measuring ambient noise levels, Lutron §L-4030 sound level meler was used al the site
{MNoise monitoring locations) as shown in Figure 5-16. Noise monitoring has been undertaken for
24 hours at each location to capture the day-lime 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,

e L::10
L,qﬂiﬁfﬁg{:zaﬁie ‘5{3(‘4)—-"“”,_.”’,

=]

Tahie 5-5; Noise Monitoring Observations

51. No. Location Category Average Noise Level In dB
Day Time  Night Time

NQL Ghillidary Madhya English Vidyalaya Commercialf Institutional 433 58
NO2 Rupkofiya Pimary Schao! o Commerglal/ Institutional 418 354
NG3 Worsha Gorsnga Madhyamik Balika vidvalays Residential/ Institutional 381 325
NGA Goranga Chariali Bazar B Commercial e’ A3 8 385

Source: Primory onglnis
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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 5-8). 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 schoo! 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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" Figure 5-16: Ambient Noise Quality - Sampiing Location Map
Tabie 5-6: CPCB Ambient Noise $tandards
Area Code Category of Area Lirnits in dB{A)
S N IR Day Time . Hight-Time
(A} o fncfustrial area Fi 70
. By -~ 77 Commerclal area {0} S 1) - 55
(<) Residential area { R) 5% 4%
1) I Sileénce zone ) 50 40

Source: CPCB

5.7 Biological Environment

5.7.1 Forest

No reserve forests and protected forests are identified within the direct influence area of the
project corridor. However, in geneval 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
gvergreen, semi-evergresn and deciduous forests (Figure 5-20). However, depending upon the
intensity of precipitation, humidity and temperature, the forests are classified as wel 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, semi-evergreen, evergreen and rain forest respectively.

5.7.2 Flora

Predominant tree species found in Jorhat and Golaghat districts are Amora {Spondias pinnata),
Ajhar (Lagerstroemia speciosa), Amari (Amoora wallichi}, Bohela (Semicurpus anacardium,
Bhelu {Tetrameles nudifiora), Barun (Crefaeva nwurvala), Bonjalphai (Castanopsis hysinx),
Bahramthuri {Talauma hodgsoniy, Dimeru (Ficus hispida), Gainad (Premna bengalensis), Gamari
{Gmelina arborea), Haldu {Adina cordifolia), Hatipoila (Plerospermum  acerifolium), Jam
{Syzygium cumini), Jhow (Tamarix diveca), Kum {(Careya arborea), Kathal {Arocarpus
integrifofia) and Kuthir {Bridelia retusa). Predominant herbs, climbers and grass species are
Abutenga {Anfidesma diandrum), Athubhanga (Leea spps), Akalbih {Clsrodendron indicumy,
Bogitora (Randia dumalorum)}, Bhedelilota (Hedyolis scandens), Dhoptita (Clerodendron
viscosurn), Eragoch {Ricinus  communis), Palidei {Clinogyne  dichotoma), Titaphul
{Phtogocanthus thyrsilflours), Kamini kanchan {(Murraya exotica), Makhitali (Flemingia bracteata),
Kaupat (Phrynium imprecatum), Own (Leea crispa), Barkhi lata (Meffreurum enenifatum), Bokul
iata (Embelia ribes), Ghilalata {Entada phaseocioides) eic. ..

From the reconnaissance survey, the flora in the project area comprises of roadside trees, fruit
irees in certain villages besides the vegetables and crops grown in the agriculture langs. The
flora includes Sal, Banyan, Ferns (Angiopteris erecta), Bambog, 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
inchude 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 paradisiaca); Sal (a variety of Acacia), Teak (Tectona grandisy 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 crganized by the
DFO or he may grant permission o the road authority 1o undertake the felling. The proceeds
shall be directed to specified timber depots by the DFQ.

Figure 5-17; View of avenue trees @8/600 Figura 5-13: View of avanue trees @17/200

Forest map collected from Survey of India {Sol) reveals that, project corridor is free from
reserved/ protected forest with no environmental sensitive area (Figure 5-18 and Figure 5-20).
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5.7.3 Fauna

As a state, Assam is very rich in bio diversity with variety of faunal populace. As a pant of
northeast, Assarn is also known as home of migratory birds. During the winter season, Bio rich
wetlands and forest areas attracts more forsign and loca! birds and it is alsc known as bird
watching season. Some of the species recorded around the Jorbat and Golaghat districts are
listed below.

Chlidonias hybridus {(Whiskered Tem), A. grandis (White-Vented Myna), Podiceps cristatus
{Great Crested Grebe), Picoldesmacei (Fulvous-breasted Woodpecker) Pelecanusphilippensis
{Spot-Billed Pelican), Nycticorax nyclicorax {Black-Crowned Night Heron), Ixobrychus sinensis
{Yellow Bitrern}, Anasfomus oscitans [{Asian QOpenbill, L. javanicus (Lesser Adjutant),

:
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Plegadisfakinelius (Glossy Ibis), Anser anser (Greyiag Goose), Anas crece {Commeon Teal), Grus
grns (Common Crane), Acridotheresginginianus (Bank Myna) Other Specious recorded are
Cattle Egret Bubukus ibis, Great Egret Egrefia siba, Intermediate Egret £. infermedia, litile Egret
E. garzefta, Common Sandpiper Aclilis hypoletcos, Black-winged Stilt Himanwpus himantopus,
Common Black-headed Gull Lerus ridibundus, Spotted Owlet Athene brama, Pied Kingfisher
Ceryle rudis. Cammon Kingfisher Akedo atihis, Stork-billed Kingfisher Pelargopsiscapensi, House
Sparrow . dmneslicu. Predatory hirds like Black Kite Milvus migrans, Brahminy Kite Hafiastur
indus, White-rumped Vulture Gyps bengaknsis, Long-billed Vulture G. indkus.

Wildlife and wetland collected from Survey of india (SO0 clearly shows the project area is free of
fauna (Figure §-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 sureus, Jungle cat - Felis chaus,
squirels - Fupnambulus pennant, Hare - Lepus nigricoflis migricofiis, Common mongoose -
Harpestes edwardsi, Common rat snake - Plyas mucosus, Assam worm snake (Typhiine
bothriorhynchus), monocellate cobra {Ngja kaolhis), Assam trinkel snake (Elgphe frenata) and
Green whip snake - Ahaelulla nasulus.
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5.7.4 Sensitive Ecological Areas

Mo sensitive ecological habitats or ecosystems are identified within the direct influence area of
the project cormidor. Nambor Wiidlife Sanctuary is the sensitive ecalogical habitat in the indwect
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 85 km from the renowned Kaziranga National Park. The sanciuary is a haven for
wild animals like the regal elephants and the majestic predatory Royal Bengal Tigers. Nambor
Wildlife Sanciuary is aiso an ornithologist and a bird lover's dream destination. The sanctuary
houses numaerous varieties of exolic and variegated migratory as well as domestic birds,
Entoemologists too have a good time studying the varisties of insecls, butterflies and moths that
flitter about the sanctuary's premises.
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Flora & Fauna of the forests: The sanctuary is dominated by Cu Tenga (Diffenia indicia) Amari
{Aglala speclahbilis), Gahorisopa (Magnofia griffithi), Borhamthuri (Magnofiaceae hodgsonii},
Bandardima (Dysoxylum sp.), Titachapa (Michelia bailfoni), Bhelekor (Arslofochia fagalfa),
Chalmogra {Hydnocarpus Kurzify, Bhelu (Tetramelos nudifiora), Bon Aam (Mangifera syfvalica),
Bonpetha (Chrysophyvifum roxburghify, Borpat {Affanthus infegrifolia), Nahor (Mesua ferrea),
Holong {(Diplerocarpus macrocarpus), Garjan (Dipterccarpus turbinatug), Himolu (Bombax
ceiba), Selleng (Sapium baccatur), Rudraksha (Eleasocarpaceae sphaeticus), Dewa Sam
{Artocampus  lacusha), Dhuna (Canarium bengalense), Amora (Spondias pinnata), Mo
{Pitheceliobiurmn monadsfohum), Arfun {Terminalia arjuna), Halakh (Termmalia myriccarpa),
Kendu {(Diospyras embryopteris), Sationa (Alstonia schojaris), Sachi {Aqualana agolacha), Cham
Kothal (Arfocarpus chama), Kath Badam (Mansonia dipfkae), Gamari (Gmelia arborea), Hingari
{Castanopsis indica), Lemtem {Gynocordia odorata), Paroli { Stereospermum chslonoides) etc.

Some important ¢limbers of the sanctuary are Mamoilata (Gnelaceae monfanum), Bonjalika
{Clematis cadmia), Hoolooklata {Pycnarrhena pleniffora), Tubukilata {Cissampelos pareira),
Tikanibaruwal (Byfineria grandifolia) Chepatslata (Cayratia trifolla), Harjodralata (Cissus
guadrangudaris), Panilata (Vitis planicaulisy Bakalbih (Mileltia pachycarpa) Bandor Kankora
{Mucuna pruriens), Kalmow (ipomea aquatica), Raghumola (Cascute reflaxa), Aacwnipan
{FPeperomia thomsonii } etc.

v Wit - ¢ e B Taut e T
» = '{/:‘ . N ’jg»\‘),! R [N

£
Kyt & N Powga

Y i N
. FOLA S hy wum...f}/r_
Z LRFER DR AR 1R
; Y

Y
i

e wist uqm,

’ mgn mih#.»i ysgin

ihgne,

), ‘ {f @"&.&5 _u;c
g& &mns iR

Bwntdoier [ £

E :E rd] f‘ -
L W‘Wm J S

W{ f W‘\; Fumnng vy

’?Ml! kY g N . . ,.J' ' *

i
it
o

Vol
_b\;

- )’&Q*W! oy . i
B ‘ Figure 5.22: Nambar%‘i!dhfe Samtuary Map ‘

Several spacies 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 (Hoolock hocolock), stump-tailed
macaque {Macaca arcloides), northern pig-iailed macaque {Macaca fening), eastern Assamese
macaque {Macaca assamensis), Bengal slow loris (Nycticebus bengalensis) Indian Rbesus
macaque {Macaca mulalla), orange-bellied capped leaf monkey or cepped fangur
{ Trachypithecus pilealus durga), hog deer {Axis porcinus), sambar {Cervus unicolor), porcupine
{Hystrix indica), tiger (Panthera tigris), common leopard (Panthera pardus), jungle cat (Felis
chaus), large Indian civet {(Viverra zivetha), small Indian civet (Viverra Indica), common palm
civet {Poradoxurus bermaphroditus), malayan giant squirrel {(Rafufa bicolor). hoary-bellied
squirel (Callosciurus pygerythrus), Indian python (Python moturus), cat snake (Boiga frigonata),
Indian cobra (Naja naja), common rat snake (Pifas mucous), Indian elephant (Elephas maximus),
marbled cat {Feiis marmoralay, leopard cat (Felis bengalensis), common mongoose {Herpestes
edwardsl), commen Indian mongoose (Herpesies auropunclatus), Indlan fox  (Vulpes
bengalensis), fackal {Canis awreus), wild boar {Sus scrofy) efc.

5.7.5 Agquatic ecosystems

The project corridor crosses three small rivers viz... Kokadonga (11/800), Mokram (7/600) and
Goranga (3/900)... The rivers in the project corridor act as storm water drain and don't have a
unigue aquatic ecosysiem, 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 Dhansiri

Sampling Temperature Dissolved Oxygen Saprobic  Diversity  Biological Water Biological

location i'ci {B0) mgA pH Score Score Chuality Class Water Guality
River Dhansird Moderate
® NH-39 30 . &% 64 57 045 c poflution
Source: Woter Quaiity of Rivers In Brotunaputry 8asin-2005, CPCBENVIS
Tabie 5-8: inveriobrates in River Dhansid
S Ne Order Species
1 TRICHOPTERA Hydrapsychidaoe
2 ODONATA Lestidoe, Gomphidoe, Libeliulidge
3 CRUSTALEA * Alydae, Gommaridae ’
4 MOLLUSCA Thigridae, Sphaeridae, Viviparidoe, Unionidoe, Flanorbidae, Lymnoeidae,
5 HEMIPTERA Nepidae
6 COLEOPTERA Gyrinidoe, Hydrophilidoe
7 OLIGOCHAFTA Oligochoetes
8 DIPTERA Chironomidge

Source: CPCB report on Stitus of Woter quaiity in indig

88 Socio-economic Environment

The socio-economic prdfile along the project corridor takes into account the socio as well as the
economic aspects.

+  Popudation Distribution

+«  Density of Popuiation;

Sex Ratio;

{iteracy Rats;

Share of Vulnerabla Groups,

Workforce Participation Ratio;
Sector-wise Distribution of Workers and

a & & 4 &

! Maximum of 24 nurrbers of families (planktons) showed moderate poliution (Class "G of watsr quality
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+  Urbarization

5.8.1 Population Distribution

The project influence area comprises of 2 Blocks falling under Jorhat and Golaghat districts,
narmely, Titabor and Golaghet. The growth rate of population in the project influence area is
1.38% as the population of the region has slightly incressed from 1991 to 2001. The highest
population growth rate of 1.40% was recorded in Titabor Block followed by 1.38% in Golaghat
Biock. Block wise demographic characteristics in project influence area are presented in Tabis 6-9.

Tabte 5-8: Population Distribution in Block along the Project Corridor, 2001

District Taluka Population AAGR (91-01}
oo < 1991 2001 -
Jorhat Titabor 10498 12065 1.40%
Golaghat Golaghat 38521 41838 it 1.3%%
Total 47017 84001 1.39%

Zoyrge: consus 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 8 persons per hectare in 2001. In 2001, the highest population density is cbserved
in Golaghat Block with13 persons per hectare whereas Titabor Block has a lower densily of 4
persons per hectare. In the project influence area, the highest population according to 2001
census is 41936 persong where as in 1891 census the population of Tilabor Biock was 12065
persons with a decadal growth rate of 1.40% (Table 5-10).

Tabile 5-10: Population Daengity in Block along Project Carridor, 2001

District Taluka Area (Hect) Population Density {Persons/Hect)

- 1991 . 001 1491 T
jorhat Titabor 2B018.74 10456 12065 4 &
Golaghat Golaghat 3298.75 36521 41936 11 13
Total 6107.49 AT017 44001 8 2

Source: censug survey af indig

5.8.3 Sex Ratio of the Influence Area

As per the Census estimates (2001), the sex ratio (females /1000 male) of project influence area
is 925. Amongst the Biocks, Titaber Biock registered the Highest sex ratio with an increase from
823 in 1991 to 952 in 2001, The lowest sex ratio is recorded in Golaghat Block (Figure 5-24),

Tahle 5-11: Sex Ratio of Block along the Project Corridor, 2001

District Taluka Gender Ratio
1991 2001
lorhat Titahor 923 952
Golaghat Golaghat 853 917
Total 868 a5

Source: census survey of indio
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Figure 5-24: Sax Ratio aiong the Project Gorridor

5.8.4 Vulnerable Groups in 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 8C and 8T
popuiation shows very marginal difference (Figure 5-25 & Figure 5-28),

Table §-12: 8O &ST Poputation along the Project Corridor, 2001

District Taluka Poputation 2001 % to Total Popalation
St -1 S §C ST
lorhat Tiabor 441 2812 4% 24%
Golaghat  Golaghat 18580 808 5% 1%
Total 2331 3818 A% 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).

Tabie 5-13: Literacy Rate of Biock along the Project Corridor, 2001

Pigtrict Taluka Literates Literacy Rate {3}
1891 2001 1991 2001
Jorhat Titabor 5550 7523 53% £2%
Golaghat Golaghat 24476 31006 B7% 74%
Total 30035 38529 £4% 71%

Souirce: Cansus survey of lndie
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St ’ k

. - 1A e
Figure 5.35: 8C Population along the Project Figure 5-26: ST Population along the Project

Garridor | " Corridor

5.8.6 Workforce Participation

The given Table 5-14 describes the average annual growth rate of werkers and work
pariicipation rate at districts level (within the project influsnce 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 Jorhat (86%). However, the total WPR shows a decline
growth in the project districts,

Table 5-14: Workforce Participation Ratio along Project Corridor, 2001

District Taluka Total Workers MG;;;:”;;? i WPR Ma u;:[f)irkers Margl n:;ﬁ\;fm kers
Ji 1981 2001 1991 2001 . No. % No. %
igrhat  Titabor 4731 A245 -1.08% A5% 5% 278 B6% 1457 34%
Golaghat Goiagha( 12912 14133 0.91% 35% 34% 12635 89% 1498 11%
Total v 17644 1B378 0.41% 38% 34% 15423 B4% 2955 16%

Source: census survey of India

et \ Jw:‘«.,‘,

Figure 5-27: Literacy Rate along the Projact Figur&ns-z'"s": orkfcrce Mcipaﬁonﬁaﬁe along
) Caorridor Project Corridor
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5.8.7 Cultural Environment

There are about 7 religious strusiures 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 struclures along the project corridor

8. Mo Chainagelkm]  Side of the road {{HS/RHS]  Offset From CLi{m}  Length along corridor Description

1 170 RHE 1210 1215 Nam Ghar
2 2/87G RHS 7.44 8.42 Tempio
3 71650 LHS 57 4239 . Temple
4 8/310 LHS 6.95 40.93 Teraple
5 10/020 RHS 4:30 1.53 Temple
6 10/140 RHS 13.70 5.00 Temple
7 117310 LHS 451 1823 Mosque
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6 Analysis of Potential Environmental Impact &

6.1 Project Impacts and Issues

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

The following subsections detfail the mitigation measures that need to be underteken during
different project stages. They are required to minimize the negative impacts and enhance the
positive impacts of the project on the surrounding enviropment. The mitigation measures revolve
around wvarious 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.

+  C“General measures’ to miligate negative impacis on the natural, socio-ecoromic and cultural
environment, based on the characteristic features {existing ervironmental settings and assessment of
probable impacts) of the project corridor.

+  Specific design solidions in the section that is found to be sensitive inciuding formuiation of special
provisions to ensure environmentaily sensitive construction methods that take place in ¢ritical sections
of 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 agriculture land at places where the available RoW is inadequate to agcommodate the
proposed improvements. Acquisition of residentiat land of 1.36 ha for widening shall resuft in change in
land use patiern within the proposed ROW and would cause loss of productive soil. Loss of productive
land due o the road construction is a major iong-term impact that results in depletion of fertile topsoll
during the road construction phase.

»  The road passes through fertile plain terrain along the entire streteh. No significant cutting will be
involved. The cut estimate is 9,840 cu m while the fill material required woulld be 49,200 ¢u m. Thus the
fill quartity is more than the quaniity to be removed. Apart from cutling and filling, temporary Changes
in topography in the viginity of the project site may be possible because of project related activities ke
construction of bridges cuiverts ete.

= The excavation of quarries and borrow pils 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 potlution is expected during transporiation of these materials.

s Erosion of the top layer takes place 28 a result of construction and mairntenance of he project comidor,
During the construction phase, clearing of trees, construction of new fili slopes for grading bridge-end
fills possesses high and parvasive potential for soil erosion. During operaticn or maintenance phase of
the state highway, erosion continues 1o ocowr in the areas not vegelated. Sites most affected during
the operation phase are generally bridge end filis and over steep banks, due to the long-term axposure
1o water and wing.

» impact on soil due lo widening of project corridor includes: loss of topsoil, increase in soil erosion, soll
nstatulity, lipping of spoils generated from construction work and contamination of soll. Following are
the measures needed o minimize the adverse impact,
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6.2.2 Mitipation Measures

No major change in the topography is envisaged on the project corridor, as ng construction of
high embankments is proposed. However, requirement of materials shall necessitate creation of
new borrow areas and guarry 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, frash embankments created at the site shall be covered with
dredged earth for furfing 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 of Topsoil

The topsoil shall be stripped up to a depth of 15 ———— ,
em at all focations opened up for construction,  Vegetativematerial for stockplle stabilisation...

The stripped topsoil should be carefully —, ‘@@m of grasses, legumes, herbaceous, of

stockpiled at suitable accessible locations woody Blants or 2 mixture thereof

approved by the PIU At Jeast 10% of the Selection & use of vegetative cover to take into
temporarily acquired area shall be earmarked for account soil and site characterstics such as
storing topsoil. The stockpiles for storing the drainage, pH, nutrient availability, and climate to
topsoil shall be designed such that the slope ensure permanent growth

does not exceed 1.2 {verfical {o horizontal}, and
the height of the pile is restricted to 2m.

A minimum distance of 1m is required between stockpiles of different materials. In the cases

where the topsoil has to be preserved for mofe "o aockpites in ..
than a month, the stockpile is to be stabilized

within 7 days of forming. The stabilization shall +  Asecuresres away from
be carried out through temporary seeding. B« - Grade, Subsoll & Overburden materials:
consists of planting rapid-growing annual < - Pitagivities; and ,
grasses or small grains, o provide initial, + Dayfo-dayoperations,
e« Areas thet do not imerfere with future pit

temporary cover for erosion control  After
spreading the topsoil on disturbed areas, topsoll expansion. . . )
must be seeded, and mulchad within 30 days of * A’gf“ av:ag ﬁ:m dralnage paths and uphilt of
final grading. During construction, if erosion sediment barmers.

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  preserving stockpiles — Precautions

shall preserve the stockpile mgteraai for later asze v Stooxples wil not be sircharged or ctherwise

felt] ‘SEO;)QS or Shou‘defs as instructed by the ipaded and mu&ipﬁﬁ hﬁﬂfﬁng will be kept to a

engineer. minimurn to gnsure that no compaction will occur.

= Divert runoff around stockpiles unavoidably
located in drainage paths using a perimeter bank
uphilf.

¢ The stockphes shall be coveraed with gunny bags or
tarpaulin immediately in case they are not stored
for periods longer than 1 month

Spreading back of topseil; The area to be
covered with vegetation shall be prepared to the
required levels and slope. The stockpile material
shall be spread evenly to a depth of 5-15em to
the designed slopes and watering the same as

required. The growth of the vegetation shall be
monitored at frequent intervals. All temporary arrangements made for stockpile preservation and
erosion control are to be removesd 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 shalt be fixed within the range of 1:2 to 1:3, which will reduce the
possibiliies of slope failure. Further to stabilize the slope, vegetative cover as per Box 6-1 shall
be done,

Box 6-1: Detatled’ spactﬁc:tiona for Vegetatwe cover

naspﬂpﬂam

The vegetatim covar m;&ﬁ})e planted in the region the soil has capac:ty to supgaart plantatlon and at
lpcations wheremetwﬁﬂ 4E ‘conditions favoar wgaiaﬁvé growth, .

subse{;aent o wmng, area shozzid be pmtecmd with surface

hy uid be taken from the site and analysed for ferhllser and ime requlrements, .

Seed A;}plication* , , : o
The seed should be sown u‘tifamly as sonn as preparaﬁan af the seedbed has béea compiated

No seed should be sc-wn during windy weather, or when ihe ground surface is wet, or when rot tiflable. -
Maintenanco;

Duning first six wee!es ‘the planting should inspected by the PIU, o check if the grmh is uniform and dense.
Appropriate maistms]mis shall be rieintsined. There may be requirement of watering the plantings regularly
duriryg the dry seasons, Fertiiser and pest control applications may also be needad from time to time.

In case slope is stegper than 1.2, stone pitching (Figure 6-1) will be done, Stones wili be fixed on
slopes by gentle hammering. A P.C.C. 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 pit shall not intersect the imaginary line of slope 1:4
drawn from the top edge of the nearest embankment {Figure B-2). To aveid embankment
slippage and erosion, borrow pits shall not be dug continuousty.

L TIRATE SECTION
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i —GOPROW F4T
i
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cL . T e GL
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R
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Figure 6-1: Depth Specification for Borrow Pit Along the Road
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6.2.2.3 Measures to minimize Soif 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 {o 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 setilements along the project corridors.

Contamination of soil from fuel and lubricants

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

s Construction Stage

At the various construction sites, the vehicles and equipment will be maintained and refueled in
such a fashion that sil/diesel spillage does nol contaminate the soil. It will be ensured that the
fuel storage and refusiing sites are kept at leas! 300m away from drainage channals and
important water bodies. In all fuel storage and refusling areas locsted 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 proiect road, “oll interceptors” should be provided. The oil interceptor works
on the principle: the grease and ¢il being lighter in weight float on the top surface of the
wastewater. Hence, ofl and grease can be scum and disposed in environmentally socund fashion.
The design drawing of an oil interceptor is given in the Figure 8.2,

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

» af productive agricultural 1ands close to intersections or along sensitive land uses (Plocations}

« any accident or spill locations invalving bulk transport carrying hazardous materials (Budgetary
provisions provide for monitoring at 2 such locations for the project during construction stage).
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Figure 6-2: Olf and Grease Inferceptor
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s Operation Stage

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

6.2.2.4 Cantamination 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-ling 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 {o be disposed in selected areas approved by the PIU. The spolls can be used to
reclaim borrow pits and quarries, low-lying areas in barren lands and in settiements 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 coversd 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 impravements 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 read width will result in partial and full filling of roadside water ditches. There are
seven ponds alony the project road, out of which very few would be parlially affected due to
widening of the project road. Most of the difches that are likely to be impacted are non-perennial.
The ditches are used for domestic purposes like washing, cleaning etc.

Tabie 6-1; water bodies along the project corridor

Sl.no Water Body Side Chainage Extent of Impact
1 Pond LHS 0/520 Fully
2 Pond LHS 2/700 Partially
3 Pong LHS 6/550 Fully
4 Pong RHS 67550 Fully
s Pond RHS 6/550 Fuity
6 Pond LHS 16/550 Fully
7 Pond RHS o 11/000 Fully

Source: Reconnoissance 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 poliutants is of major
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concern because most of the domestic use is from ground waler. The construction of shzllow
tube well down tc 50m depth and dug well are preblematic in some parts of the district due to the
presence of thick blanket of clay beds. People generally prefer 1o construct ponds and store rain
water, which dries up during winter pericd. Though, deep tube wells are feasible in the disurict,
construction of desp tube wells are not common within the mass, which may be due 1o ignorance
and as well as requiremant of high cost invoivement.

Road construction activities will fead 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 viginity of
the project road and thus widening will not entail any removal andf or shifting of water supply
lines

Water quality may be degraded during construction due to the disposal of solid and licuid waste
from tha labour camp, fuel and lubricant spilis or leaks from the construction equipments, fuel
storage and distribution sites and from the bitumen and asphalt storage at hot-mix plants. ¥ ajor
pofiutants of concern due to above menticned activilies are suspended solids, ol and grease,
isad and cther metals. The most susceptible locations for contamination of water resgurces
during constraction are:

» Waterlogged areas that have water in them during the period of construction;

» Surface and ground water rasoUrces close [0 bitumen or asphalt storages at hot-mix plants,
maintenance sites of construction vehicles; and

»  Surface waler bodies close 1o Iabowr camps.

During the operation stage possible water poliution of surface and ground water bodies shall be
limited to;

+  Runoff and wastewater from truck parking, filling stations and automobile repair shops,
+ Accidertal spills from vehicles carryving hazardous chemicals; and
+» Openwells adjacent to construction sités

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 < 80.0m)
and the remaining 49 structures are culverts Improvernent measures inciude rehabilitation and
reconstruction of existing structures. That might result in waterways getiing 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:

+  Silt 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 letling them into
the water body.

» Sit'sediment should be collected and stockpiied for possibie reuse as surfacing of slopes where they
have 10 be revegetated.

¢ Alternate 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 restricted around the water body and no waste from
construction camps or sites shall be disposed info it.
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¢ Run off Control / 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
heen designed to handle a 50-year peak flood level as per [RC: 5 — 1988 (Siandard
Specifications and Code of Practice for Road Bridges Section I}, IRC: 8P-13 — 1873 {Guitlelines
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 te drain
the surface runoff and prevent erosion from the slopes. Detailed spacifications are mentioned in
Figure 6-3. {Refer IRC SP: 30 - 1999, Guidelines on Urban Drainage; IRC SP. 42 - 1994,
Guitlelines on Road Drainage for detailed drainage design}.

Tabie §-2: List of river croesing along SH.32

Sino Water Body Chainage Status
1 River o T 3950 ‘ Perennial
2 Gorangs River 1/100 Perennial
3 Muokrom River 7/600 Perennial
4 Kakodanga River 117800 Perennial

Source: Reconnaissance Survay

Buring the progress of work, the contractor will remove obstructions that may cause any
temporary flooding of iccal 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 contracior 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 {Error! Reference source
not found.} shall be provided at the construction sites {2 construction sites considered during
construction phase) in proximity 10 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 underizken;

Inspection (as per IRC SP: 18-1978, Manual for Highway Bridge Maintenance Inspection) and
cleaning of drains / culverts shall be done as they get choked with silt/debris and growth of
vegetative cover over the accumulated debris.
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Figurs 64: Gross-section of Silt Fencing

Box 8-2: Detailed Specifications For Silt Fencing

Descriptian:

silt fencing Is a temporary sedimant barrier made of woven, synthetic filtration fabric supported by steet or

wood post. The 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. Sliy fencing
encourages the sheet flow and reduces the potential for development of rills and gullies. Care should be
taken that sitt fences are not installed across streams, ditches, waterways or other concentrated flow areas.

Construction Specification:

e Sift fencing (Refer Figure 6-4 for Crass-section} consists of L0 m wide filter fabric and should be placed on
the contour. incase runoff flow or velochties are very high or where siope exceed vertical height of 3.0 m,
sitt- fencing should be wire reinforcéd ds shown In the Figure 7.5. The contractor should purchase silt

- fencing in a continuous role to the length of the barrier to svoid the use of joint. Incase of joints, filter
cloth should be spliced together only at supporting post, with minimum 15 cm overlap and securely
sealed. Theé pile s drive to the depth of 300 mm jnto the ground by pressing from the top. The frame will
be installed at the edge of stockpiles and at the water bodies along which construction is in progress,

Inspection: Do AT

= 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 after the end of rain.

Maintenance;

» The contractor should remove sediments, once it has accumulated to one-half the original helght of the
fence. Filter fabric should be replaced whenaver it has deteriorated to such an extent that the effective
of the fabric is reduced. Silt fenca 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 monitored by the PIU or Engineer Incharge.

6-8




EA & SA for Assam State Reuds Project Draft Environmental Impact Assessment Report {$H-32)
PWD, Gavernimens of Assam June, 2011

» Prevention of Water Quality Degradation

Foliowing are the measures that need 0 be underiaken 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, consiruction of settling ponds and the installation of off
receptors shall be yndertaken.

« Al the diversion and bunds shall be removed such that there i$ minimum amourt of sediment
generation.

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

« HNo vehicles or equipment shall be parked or refuelied near the waterbody so as fo svoid
contamination from fuel and lubricants.

+ Al the construction camps, the sewage system shall be designed and built so that no water pollution
takes place in any waler body or watercourse.

Bio engineering methods adopted for slope Protection

An environment friendly bio engineering tool, the Vetiver System- is proposed to be applied for
slope protection work. The vetiver system has proved its efficacy throughout the world inciuding
Assam in preventing river bank erosion. The basis of this technique is plantation of Vetiver plants
of approved variety specifically designed according to the soil and site conditions, For controlling
the underwater ercsion, a flexible matiress is proposed o be used. This matiress 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

Siope Protection @ the River bank: Plantation of the veliver system will need to be in grid
pattern. The rows paralle! to the flow of river will arrest land slip whereas the rows nomal to the
flow will reduce the energy and initiate sedimentation. The anti-erosion mattress, pegging with
bamboo stakes, reed etc. are shown in Figure §-5.

Siope Protection @ Britdge 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
o the approach when water hits the embankment {Figure 8-8).

Siope 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 mads for predicting the pollution levels along the corridor through this

model are discussad below:

LBA\:*
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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 fugitive dust
and the exhaust gases generated in and around the consiruction 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 aclivities such as sile clearance, stone crushing, dumping of fill materials,
earthwork et which will create dust in the construction area and its vicinity. This will affect the
heaith of the construction workers and dwellers with in the nearby vicinity of the construction
activities. The impacts enlicipated 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 slow but steady increase in the air poilution levels and
pollutant concentrations.

Likely contribution of the vehicular traffic 1o the pollutant concentrations is estimated using
prediction models as the CALINE-4 for the operation period. The concentrations so worked out
are presented in the Table 6-3. The modelling result shows, the poliution 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 pradicted concentrations are less than the emission standards.

Table 6-3: Pradicted Poliutant Concentrations at sensitive receptors

Chainage (ki) Receptor Year Predicted Concentration {ug/m’)
} S Ny v s B SPM
54550 Ghillidary Maghya English Vidyalaya 2011 0.03 a5 2238
o 2006 0.03 0.5 2238
2021 .04 (16 2789
2026 a4 0.7 231.0
2031 0065 a7 237.0
K o 2036 0.06 0.8 238.6
7/880 . Rupkoliya Pririary School . 011 Cao 0.4 2214
] 2014 603 0.4 223.5
i 021 004 0.6 2243
. 2026 004 0.6 2288
: L 2031°% 004 0.7 22838
2038 0.0% 0.6 2283
11/970 Worsha Goranga Madhyamik Balika 2011 802 0.3 2217
Yidyalaya
2016 C 003 B ¥ 230.2
2021 0.03 0.5 2223
2026 68.04 0.6 2m.7
2031 804 4.7 223.2
036 0.04 0% 2284
1%/300 ~ Gorangs Charighi Barar 2011 - D02 0.6 2187
2016 002 0.6 2212
2021 003 .5 2212
2026 0.03 4.6 2232
DA 2031 a0 0,7 2242
2036 0.04 2.6 2242
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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 Tor plant area and parking ot for equipment’s and vehicles a5 per Box 6-3.

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

- Avild the following .. .. . - Prefer the followlng ...
*  Lands within 1000m of habitations *  Waste fands
o Irrigated agricultural lands o Community lands not used for benefical purposes

«  lands within 1000m of community water bodies and | »  Lands with an axisting access road
water SDUFLes gs rivers

+  iands within 1600m of watercourses

= Graning lands and lands with tenure rights

e« Acgquiring “Ne Objection Certificate {NoCY from the Assam Polliution Conirol Board before setting up
crusher, hot-mix plant and gererator. Ensuring all vehicles must possess Poliution under Contro!
{PUC) Certificate and shail be renewed accordingly.

« During the progress of work to minimize the dust generation, emissions as per Table 64 shall be
undertaken.

s Air Quality Monitoring should be caried out during the construction stage (consiruction period
considered to be 3 years) to monifor the level of air pollutants and keep a check on the concentration.
Monitoring should be carred 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 gritical locations along the project road covering various tand use
= At Ch 5/580 near Ghillidary Madhya English Vidayalaya in District Golaghat.
» At Ch 7/B60 near Rupkoliya Primary School in District Golaghat.
s At Ch 11/870 near Worsha Goranga Madhyamik Balika Vidyalaya in District Golaghat.
= AL Ch12/300 near congested section in Goranga Chariali in District Golaghat

The monitoring schedule has been provided in details in the Envircnment Management Plan
{Table 7-5).

Table 6-4: Measures o minimize air poliution during the progress of work

Concers Causes Measures
Vehicle Water sprinkling
Movement Fine Materials shall be ‘Emmpaﬂgxﬁ In Bags or Covered by Tarpaulin during Transportation
Dust Tail board shall be properly closed & sealed
Generation Crushers Water Sprinkling
;I::;:rete mix Educate the workers for fallowing good practices while material handiing
H X Site Selection as par (lause 6.5.2, Section 6.5, IRC Manuai for Construction & Supervision
ot-Mix .
Plant of Bitumen Work
Ernissions Regular maintanance of Dust {ollector as per manufacture schedule
Vehicles Regular maintenance a5 per manufaciure schedule
Genarators Exhaust vent of long length
Haavy load N y
vehicies -+ Exhaust sllencer, Regular maintenance as per manufacture schedule
Nolse Crushers With acoustic proof
Generators Shall be kept in ¢losed room and regular maintenance as per manufacture schedule
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§.4.3.1 Operation Stage

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

Adr quality monitoring for parameters SPM, RSPM, CO, 50, NO,, at sites where monitoring has
been carried out during the construction phase {except the hot mix plant site) is to ke done once
a year for & years. The monitoring schedule has been provided in the EMP Report.

Vehicular emissions of critical pollutants will be monitored with regular mainterance of roadside
tree plantation. Monitoring of the effectiveness of the poliution attenuating vegetative barriers will
be taken up after & 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 Aanticipated 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 6-8§ nighlights 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, 1986 (29 of 1986} read
with rule 5 of the Environment (Protection) Rules, 1886,

Table 6-5; Ambient Noise Standards

Land use Lirnits in dBEA) Leg *

' Day Time - Might Time
industrial area 75 70
Commercial ares 85 55
Regidential area 55 45
SilenceZane -~ 0 ‘ 50 40

‘dB{A} Lag donofes the time weighted average of the fevel of saund in decibels on scale & which is rofatable to human hearing. Nigh fime:
200 pm - 6.00 am

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

£.5.1.1 Construction Stage

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

+  Excavation for foundations with excavalors;
» Grading and compaction of the site with graders and rollers; and
= {onstruction of cross drainage structures and gther facilities

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 workad out.
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£.5.1.2 Operation Stage

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

Sensitive raceplors ke schools and collegas along the project road will be impacted due fo
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 mode as the FHWA noise
model These noise levels are eslimated for various design years in terms of average hourly Leg
in dB (A}. The noise levels are presented in the Table 6-8. it is evident that the noise levels are
not likely to exceed the residential standards. However, these need to be corrocborated with noise
menitoring in the corresponding year.

Table 6-6: Predicted Noise levels for various road sections and fraffic scenaros

Chalnage  Receptor Side Offset Nolse bewels Nabe Lewely Holse bevel  Noiselewels Molse tevels  Nolw levels  Naoise levels
fieen} Frgen €1 ] {2010 {315} {2029} {20258 {20303 {20353 {2090}

Day Night Dy Mgt Day Night Day Night Owy  Night Day Nght Day  tight
sfrva Ham: Gnar BH5 12.21 42.2 33 433 348 437 336 48 387 45 3?8 463 37R 430 WE
2670 Tympte BHS 7A5 e 347 4536 353 A1 368 415 373 435 g sag 382 454 e
55550 GhiHidary Madhya REHS £.50 378 312 3zs azi 323 332 387 LS B 3D 4z0 382 226 358

Eapiisk Vidyaiaya
SO Yermple s 5873 414 357 434 378 4328 385 443 387 454 406 466 AG8 471X 431
7RG Rugkotiya Primary LHS 780 41.% 30 5Z.2 %8 426 KT 43,1 343 455 358 453 36.0 458 363
Scho
10 Temple ok 69 403 337 413 347 4LB 355 422 386 432 BV M4 37T 451 ML
Wiy Temgle £H3 4.30 358 Er 8% 381 384 EL R 388 400 139 4e 45 411 310 413
Wi Temiple RHS 189.70 475 35.7 485 38,7 AR89 378 454 38E 384 3385 58 397 5x3 40l
117310 Musgue 1HE 4.52 458 35.5 45.8 EER] 413 373 477 8.4 L] a3 320 323 305 238
1/em Worsha Goranga LHs 830 45 306 438 di6 435 324 44 3385 484 344 68 345 473 e
Madhyamik Balika
Vidvalaya

Spurce: FHWA Mol Cutput
6.5.2 Mitigation Measures

£.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 routing servicing
operations {as per manufacture schedule), the eflectiveness 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 cne meter from the edge of the equipment in free field) such as
compactors, roflers, front loaders, concrate mixers, cranes, vibrators and saws shall not exceed .
78 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, concreta mixing, batching will be stopped during the nighttime between 10:00 p.m. and
8:00 a.m. No noisy construction activities will be permitted around the silence zones, a distance
of 100m from the sensitive receptors as hospitals, educational insfitutions elc. 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 underiaken
i 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 protective devices such
as earplugs.
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Noise level Monitoring shall he carried cut {0 monitor and keep a check on ngise levels during
construction phase. Monitoring is 1o be carried ot for all 3 seasons a year (except monsoons) for
3 years (construction period). The sites for monitoring include:

+ Equipment Yard - Incation to be decided by the contracior (st 3 locations within the yard)
« At critical locations along the project road covering various land use
o At Ch &/550 near Ghillidary Madhya Engiish Vidayaiaya in Disfrict Golaghat.
o At Ch 7/860 near Rupkoliva Primary School in District Golaghat.
o At Ch 11970 near Worsha Goranga Madhyamik Balika Vidyalaya in Distric! Golaghat.
o AL Ch 124300 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
opticns: {i} Modifications of the characteristics of the sources of noise generation or (I}
Intreduction of an chstruction between source and recepior.

As the modification of the characteristics of the vehicles / vehicle components efc., does not fall
under the purview of this project, the second option of the infroduction of an obstruction in the
form of a noise barrier between the source of noise and the receptor along the road wili be
adopted. The type of ncise 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 varicus urban
locations, due to the iarger number of receplors 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 seltlements. Either the sound waves can
be controlied near the scurce or the receptor can be shielded. Bince 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 worked ¢ut by the adoption of the following types of noise barriers:

Physical barriers in the form of walls, screens efc

Structural modifications at receplor lacations, in form of provision of double-glazing etc
Rearrangemasnt of the sensitive focations, through changes in internal planning
Earthen berms between the road and the receptor and

Vegetative barriers in the form of thick screen of vegetation elc

* & -» » L]

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

Lenyth ared height of barrier for obtaining the required attenuation at the receplor location
Availability of land for location of barrier without ehstruction to cross reads

Alternative causing minimum disturbance to ventilation for the adjacent structures
Structural stabllity and cost of construction of the proposed barrier

L I

6.6  Biological Environment

6.6.1 Anticipated Impacts

The proposed widening and strengthening project deesn't have forest / 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 shail be cut. As per detailed assessment 300
trees, out of which 10% are frul{ bearing will be affected due to the project. The tree species are
maostly Plantain {Musa paradisiaca}, coconut trees (Cocos nucifera), sal, Teak {Teciona 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
saciion of the Road. The extent of landscape infervention depands essentially on the proposed cross
seclion and the RoW is an indicator of space available for plantation. The hard landscape formed by
the road medians and footpaths ete offer enough opportunitiss for designing a distingt lardscape
pattsrn.

» Roadside Plantation: IRC: SP; 21-187% "Manual on Landscaping” shall guide the plantation of rows of
rees with staggersd pitch on either side of the road. The chelce of the frees shalf alsc be made as per
the same code. Local, indigencus species shall be planted. A spacing of 10-15m c¢/c is recommended
for spacing of trees paraflel o the roads. Setback distance of trees needed in different situations shall
be as per the IRC: SP: 21-1979 and the IRC: 66-1976.

8-Project corridor with 10 and 16K buffer Zone

- Figure B

Planting Scheme

{One row of shade-giving trees with a broader crown of 7 to 10 m 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

6-16




EA & SA for Assam State Roads Profect Draft Environmental Impact Assessment Report ($H-32)
PWD, Government of Assam June, 2011

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 nalive 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
eriteria for selection of species for choice as avenue plantation are that the species is

» Indigencus and suited 1o the soil and rainfall of the area, and
s Hardy and needs no attention after the maintenance period

Tahbile §-7: Trees for Avenue Plantation

Si. No Scientific name Local name Flowering/ fruit bearing season
1 Atlanthus excelso Maharuk January-March
z Albizio lebbeck Sirish January-Mareh
3 Alblzia procers Safed Sirish January-March
4 Azadirechts indico Neers June-tuly
5 Boubinig varlegota Kanchan May-fune
6 Buten monasperme Patash February-April
7 Cassia fistule Amaltas March-June
8 Emblica officinglis Amla January
2 Erythring indice Dadap Juby-August
1o Greviflea robusta Silver nak Febryary-April
11 Leucoenc leucotephein Subabu! February-May
12 Mangifera indico Aam Aprit-duly
13 Nyctanthes orbortristis Harsingar Throughout the year
14 Pongamia pinnate Karanj February-May
15 Syzygium cumind Jamun June-july
16 Terminalio srivna Arjun Aprik-July

Seurce: Primary Anciysis

6.7 Soeio-Economic ang Health Environment

6.7.1 Anticipated Impacts

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

+ Removal of engoachments and squatters and
=  Acqguisition of land and structires — residential, commercial, institutional, agriculiural, e,

This woutd affect livelihood and community access to the rpadside communities. However, the
options for the proposed widening will be finalized with a thrust 10 minimize the impact on
structures and other properiies. Tha likely social impacts have been analyzed based on the
number of assets impacted and area to be acguired under varicus 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
partisily affected in most of the schocls. 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 8-8,
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Table 6-8: Community Resources along 8H-32

S.No €hainage (km} Side of the  (ffset {ength Description Extent of tenpact
road From along
{tHS/RHS}  CL{m} carridor
i 5/550 LH5 8526 21946 Ghillidary Madhya Englith Partially affected
Yitdyalaya
2 /860 LHE 8.205 7.626 Rugpkaliya Primary School Partially affected
3 117970 RHS 28.775 15121 Warsha Goranga Madhyamik Not affected
) Baltka Vidyalaya

A few religious properties are prasent along the corridor. Along the project corridor 8H-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 5H-32

S.No Chainage Side of the road Cifset From Length along Description Extent of impact
tkm) {LHS/RHS) CL {m} cortidor
1 17770 RHS 12.10% 12105 Narm ghar Partially Affected
2 2/670 RHS 7.447 8.426 Termnple Partiaily Afferted
3 7/650 LHS 5.728 42.393 Temple Partially Affected
4 8/310 LHS 6.956 A0.934 Templie Parthaily Affected
- 10/020 RHS 4,302 1.539 Temple Partially Affected
& 10/140 RHS 197 5.00 Tempie Mot Affected
70 11210 : LHS 4516 18.238 Masque Partially Affected

Utility services located along the corridor such as, electric fransformers, 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 cuitural properties that will be affected due to widening will have o 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 away from the road, thus remains
unaffected. The compound wail is to be reconstructed beyond the proposed ROW. The costs
kave to be included in social costs {in RAP report).

The amenities like hand pumps, water tap, tube wells slc. which comes under direct impact will
be compensated and relecated with community consultation and others/dtility will be shifted as
per Resettlerment Action Plan.

6.8 Solid Waste Management

6.8.1 Anticipated Impacts

s« The project read does not produce any effluent or solid waste in operation stage. However, some solid
wastes will be generated due fo demgolition activities.

= Seplic tark will be constructed at labour camps for storage of sewer and shail be collected by the
municipal authority by their collection van as and when required.

«  About 2,872 cum of spoil, overburden will be generated during the entire road construchion period. But
as far as possible the solid waste generated will be rausad 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.
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+«  Municipal wastes will be generated in construction camps. Assuming a total of 280 consiruction
workers and 70 technicat staff for the project and project duration of 38 months. Approximately 100 kg
per day of municipal solid waste and sludge will be generatad due to the project.

s About 3,514 cu.m of construction debris will be generated during the entire road construction pericd.

+ The wasles generated during construction do not contain any hazardous, toxic or radioactive materials.
However, incase of accidents during gonsiruction and operation phase, hazardous substances can be
introduced by vehicles carrying these substances. As per Manufacture, Storage and Import of
Hazardous Chemical Rules, 1983, Schedule |, Part I} | the following materials would ba hazardous and
toxic in case of any accidents caused by the vehicles:

o Benzene (from petrol driven vehicles)
o Methane {from petrol driven vahicles;

« Generated Sewage from construction workers camp will be suitably disposed off. The layout for the

abour camp is given in the Annexure — 1.

6.8.2 Mitigation Measures

+« These solid wastes will be used for road construction 10 the extert possible depending Upon s
suitability 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 labowr camps shali be handed over 1o the
municipal corporation for disposal. Waste il generated dus to the operation of the construction vehicle
and machinery shall be used for shutter works by the Contractor and rest of the waste oil shall be
disposed io secured lanadfill.

«  Wastes generated from the road will be reused in road construction works depending upon the
suitability of the material and the balance unsuitable material shall be dumped in landfil sites.

»  After construction is over, these machings and equipments will be demobilized frem the site and the
site suitably cleared of any oll, grease and wastes.

¢« Necessary measures will be taken during construction t© avoid soil contamination by oif from
construction machineries and vehicies.

6.8.3 Mitigation Measures

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

+  Silt fencing and/or 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.

+ Silysediment should be collected and stockpiled for possible reuse as surfacing of slopes where they
have to be revegetaled.

«  Alternate 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 restricted around the water body and no waste from
construction camps or sites shali be disposed into it

Water Reqguired during Construction:

The project area, Dhemaji & Lakhimpur districts fall in the grey zone and not critical zong 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 1o 3,200 mm, The
estimated gross annual dynamic groundw ater resource is 1,376.96 mem while net annual ground
water draft is 127.73 mom. The stage of ground water development is 10%. Natural discharge
during non-monsoon season is 68.85 mem. Fulure provision for domestic and industrial use is
20.83 mem and for Irrigation use, it is 1,172.13 mem. Dhemaiji 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 35m3/nr. and 150 to 250m¥/hr respectively for draw down within 8 meters. Based
on the stalic water level, maximun: draw down and seasonal fluctuation, length of housing pipe
ranges from 30 to 40 m bgl. High concentration of iron (Fe} and arsenic (As) content in the
ground water of the district is abserved 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 waler sources and avallability of water during extraction is to be checked before
incorporation of construction works as per 1S 456-2000.
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The monitoring programme is devised to ensure that the envisaged purpose of the project is
achieved and results in the desired benefit to the target population. To ensure the effective
implementation of the EMP, it is essential that an effective monitoring programme be designed
and carried out. Broad objectives of the monitoring programme are:

+ To evaluate the performance of mitigaticn measures propased inthe EMP
« Tosuggest improvements in the management plans, if required
» 7o satisfy the stalutory and community obligations

The monitering programme contains monitoring plan for all performance indicators, reporting
formats and necessary budgetary provisions. Monitoring plan for performance indicators and
reporting system is presented in the following sections,

7.1 Performance Indicators

Physical, biclogical and environé';eatal management compenents identified as of paricular
significance in affecting the environment &t critical locations have been suggested as
Performance Indicators (Pls). The Performance Indicators shall be evaluated under three heads
as:

s Environmental condition indicators fo determine efficacy of environmental management measures in
control of air, noise, water and soil pollution,

= Environmental management indicators to determing compliance with the suggested snwronmental
management measures

s Operational performance indicaiors have also been devised to determine efficacy and utility of the
mitigationfenhancement designs propossd

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

Table 7-1: Performance Indicators for Project implementation

$EL No.  Indicator Details Stage Respunsibility

A Environmental Conditian Indicators and Monitering Plan .

i Adr Quality The parameters to be Construction Contractor under the monitoring of 2il
monitored, frequency and  Operation Pl through approved monitoring agency
duration of monitoring 35 pre.Construction  PIU through approved monitoring agency

2z Noise Levels well as the lacations to B2 conermetion Contractor under the montorlng of PIU
monitored ‘fﬂﬂ xi‘ze as per gperation PIU through approved monitoring agency
L?zgare??;;:fjible :J;)n Pre-Construgtion Piu thraugh approved monitoring agency

3 Water Quality Congtruction Lontractor under the manitoring of PIU

Operation Pit) through approved monltoring ageacy
Pre-Lonstrugtion PiU through approved monitoring agency
4 Soil Guality Construction Contractoy under the monitoring of PIU
Cperation MU through approved monitoring agency
B Envirormental Management Indicators and Monltoring Plan ‘
1 Construction Location of corstruction  Pre-construction PIy
Camps camps have to  be

identified and parameters
indicative of environment
in the area has to be
) feported )
4 qurQQAreas Lotation of borrow areas  Pre-construction Py
VU have 1o be identified and
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Sl. No. Indicator Details Stage Responsibitity

parameters indicative of
environment in the area

has to be reported,
3 Tree Cutting Frogress of tree removal  Pre-construction Fergst Departmen to P
marked for cetting is to be
reporied .
4 Tree Prograss  of - -measures  Construction Forest Departrment
Plantation suggested as part of the
Strategy Is to be reported
€ Managamaent & Operational Performance Indicators
1 Survival Rate The number of trees Operation Forest Department/ PIU
of Trees surviving during each vigt
will be compared with the
number of saplings planted
2 Status The PL will anderntake site  Operation The PIU will be responsible for g period of
Regarding visits o determine how three years.
Rehabiftation  many borrow 3reas have
of Borrow been rehsbifitated in ling
Areas with  the  jlandowner’s
reguest and 1o their full
satisfaction,
3 Soit Erpsion visyal monitoring, and  Operation The PIU will be responsible for a period of
operation  Inspection of - three years.

embankments- will  be
carried out once in three
maonths,

7.2  Monitoring Parameters and Standards

The Environmental monitoring of the parameters involved and the threshold limils specified are
discussed below,

7.2.1 Ambient Air Quality Monitoring (AAQM)

The air quality parameters viz: Sulphur Dioxide (802}, Oxides of Nitrogen (NQy), Carbon
Monoxide {(CQ), Hydro-Carbons (HC), Suspended Pardiculate Malter [SPM), Respirable
Particulate Matter (RPM} , Ammonia (NHa). Ozone (O;), Lead {Pb), Benzo (a) pyrene (BaP),
Arsenic {As} and Nickel {Ni} shall be regularly monitored at identified locations from the start of
the construction activity. The alr 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 10 be monitored and the responsible institutional arrangements are detailed out in the
Environmental Monitoring Plan Table 7-5.

Table 7-2: National Ambient Air Guality Standards

sl Pollutant Tirme Concentration in Ambient Air
No Weighted - Industrial, Ecologlcally Sensitive
Average Residential, Rural Area {notified by Methads of Measurement
and Other Area Central Government}
1 Sulphur Disxide Annual* 50 20 <Hnproved West and Gaeke
{80,), pg/m’ 24 hours** 80 0 Ultravinlet Augrescence
2 Nitrogen Cioxide Annual* a0 30 ~Madified Jacoh &
{NO), pg/m’ 24 hours** 80 80 Hechhieser (Na-Arsenite)
Lhemuminescence
3 Particulate Matter Annual* £0 50 -Gravemetric
{size less than 10umi 24 hours** 100 100 STOEM
or Py pg/m’ -Beta attenuation
4  Particulate Matter Annual* a0 40 ~Gravemetric
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Sl Pollutant Time Concentration in Ambient Air

No Weighted industrial, Ecologleally Sensitive

Average Residential, Rural Arex {notified iy Metl'mds of Mmuremem
and Other Area  Central Governchent}
(size tess than 2.51m). .24 hours**, . = & «TDEM 4
or PMgepgdd® w50 - i -Beta sttenuation
5 Orong (o) ug/m’ 8 hours* 106 100 -L photometric
1 hours** 180 180 -Cherniluminescence
«Chamical Method
& Lead (Pb}pg/m’ Annual* 0.50 .50 -AASACE  method  after
24 hours**® 1.0 10 ‘ sampiing on EMP 2000 or
equivalent filter paper
) ~ED-XRF using Tefloa fiter
7 Carbon Monoxide 8 hours® 02 02 -Non Dispersive infra Red
(COY pg/m® 1 hours** 0z 04 {NDIRIspectroscopy
B Ammonia{NHy pg/m®  Annual® 100 100 -Chemiluminescence
4 hours** 400 A00 -Ingopheno! blue method

3 Benzene [CeMs) pg/m®  Annual* 05 0% ~Gas chromatography based
continuous analyser
-Adsorption and Desorption
followed by GC analysis

10 BenzolalPyrene (BaP}) Annual* ‘ o1 o1 . -Solvent extraction followed

particulate phase . - . -7 by HPLG/EC analysis © *
only, pg/m’ :

11 Arsenic {As) ﬁg/rn Annyal* a6 08 -AASACP  method  after
samapling on EMP 2000 or
equivalent filter paper

12 Nigkel (Ni) pg/m’ Annual® 20 20 -AASACP  method  after

’ : sampling on EMP 2000 or
equivalent fitter paper

*Annuo! orithmets meon of minimam 104 measurements in ¢ yeor at o particeior site teken twite o week 24 hourly ot uniform
intervols

%23 hourly or (8 hourly ar 01 rourly monitored volues, as opplicoble, sholl be complied with 38% of the time in o yeor. 2% of the
time, they may exceed the Hmits but nat on twa consecutive doys of monitasing.

7.2.2 Noise Quality Menitoring

The noise levels shall be monitored at already designated locations in accordance with the
Ambient Noise Quality standards given in Table 7-3. The duration and the noise poliution
parameters fo be monitored and the responsible institulional arrangements are detailed in the
Environmental Monitaring Plan Table 7-5.

Table 7-3: National Ambient Noise Quality Standards

Area Code Categery of Zones Limits of Leq in dB{A} Day* Night*
A industrial 75 70
B Commaercial 65 - 55
C Residentia 55 43
3] Silence Zogne *° 50 40

* Daytime sholl mean from 6.00em to 10.00 prm ond Night shaif mean from 10.00 pm to 6.90 om
** Sience xone Iy defined o5 orex up to 100 meters around premises of haspitals, educationol institutions ond courts. Use of
velicles horns, loud speckers and bursting of crocking are banned in these zones.

7.2.3 Water Quality Monitoring

Water guality parameters such as pH, BOD, COD, DO coliform count, total suspended solids,
tofal dissolved solids, lron, etc. shall be monitored at all identified locations during the
construction slage as per standards prescribed by Central Pollution Control Beard and Indian
Standard Drinking water specifications, presented in Table 7-4. The duration and the poliution
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parameters 10 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 15:2296 {Class C} Method Adopted
1 pH £.5-8.5 pH meter
2 80D {3 days 2790) 3.0 D0-Azide madification of Wrinkler's method
3 Temperature [°C} NS Thermometer
4 Dissolved oxygen 4 Azide Modification of Wrinkler's method
5 Color {Hazen} 300 Visual Comparson method
& Flugtides (F} 1.5 SPANDS method
7 Chilorides {Ch) 600 Argentometric Tiration
B Total Mssolved Solids 1500 Gravimetric Analysis
g Sulphates {SO,) 400 Barium Chlcride method
13} iron [Fe) 5G Prenanthrokn method
11 Oil and Grease (131 Partition — Gravimetric method
12 Mitrates 56 Chromotropic acid
13 Chromive (€25 005 Atomic Absorption Spectrophotometry
14 Cadmirn {Cd} a.01 Atornic Absorgtion Specirophatometry
15 Lead {Phi 01 - Atorsic Absorption Spectrophotometey
is Copper{Ca} 1.8 Atomic Absorption Spectrophotometry
17 Cyanide {CN} 005 Chioramine-T-method
18 Selenium (%6l 0.08 Atomic Absorption Spectrophotometry
19 Arsenic [As) 0.2 Atomic Absorption Spectrophotometry
20 Phencis 0.008 Spectrophotometer
21 Datergents 1.0 Spectrophaiometer
22 DOT ] Absent Spectrophotometer
23 Totat Coliform {MPN/100 mi) 5000 - Multiple Tube Fermentation Techrique

NS Not specified; Brackets ([ [} indicates extended limits. All the values in mg/l if otherwise mentioned

7.2.4 Monitoring Plans for Environment Condition

For each of the environmental componanis, the monitoring plan specifies the parameters to be
monttored, location of the monitoring sites and duration of monitoring. The monitoring plan also
specifies the applicable siandards, implementation and supervising responsibilities. The
menitoring plan for the various environmental condition indicators of the project in construction
and operation stages is presented in Table 7-5. Moniloring plan does not include the requirernent
of arising out of Regulation Provision such as obtaining NGC/ censent for plant site operation.
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Table 7-5: Environmental Monitoring Plan

L2
%

Draft Environmental Impact Assessment Report {SH-32)

e, 2011

Attribute  Project Stage Parameter Spedial Guidance Standards Fretuency {uration Lotation Implementation
. Air (prevertion A
_ 503, NOL, RFM, 5PM, High volume sa"mplerto he Iencmed 50m and Contral of Three Along the . y
Al . Construction  {,Ph, €8, NH, (Hy, BaP, from the pfant in the DBWMF# Pollution} Seasons per 24 hmf.”s road Hot mix Contractor f PIU
= i X direction, Use method specified by CPCA Sampling / batching )
S e As and Ni “tor analysis Rules, CPUB, year plant ’
: : 09
Two seasons Along the
Operation i a year for & {ontractor § Bil}
road
three years
A e
characteristics as decided Grab sample ¢oflected from source and for Four seasons  Grab Alang the road
Water Construction . Analyse zs per Standard Methods for {nland Surface . Surface water  Contractor / PIU
by the Enviranmental . - . per year Sampling :
: . Examination of Water and Wastewater Waters {I5: 2296, sources
Spectalist of the CSC and
1982
PIY
Four seasons
Operaticn for thres Contractor f PIU
yeurs
Equivalent noise levels using an .
s . : Leqmn
integrated noise level meter kept at 2 Along the
distance of 15 from edge of pavement MoEF Noise Three dB{A] of road Hot mix
Noise Construction  Noise levels on dB (A} scale 5 o seasons per day time Contractor / P}
Equivalent noise levals using an Rules, 2000 ear and night / batching
Integrated noise level meter kept ata ¥ time plant
distance of 15 from edge of pavemeant
Three
{peration seasons per Along the Lorteactor { PR
year for three road
years.
> Threshold for -
each
contaminant set P
T Monitoring of Pb, SAR and  Sample of sofl collected to acidified and by IRIS database ‘ _ Along the L .
. . . o of Four seasons  Grab road Hot mix
Solt Consttuction Ol & analysed using Ao USEPA untll per year Sampling / batching Contractor / PIU
. Grease absorption Spec!m‘p&ntometer natlonal plant B
) standards are e
promulgated
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Attribute  Project Stage Parameter Special Guidance Stxndards Frequency Buration Location Impiementation
Four seasans
Cperation for three Along the Contractor / PIU
road
years
Borrow - . - . Onceina Borrow area
aren Construction  As per Guidelines Visual Observation morth ocation Contractor
Tres Operation Areas where
. P A per Design Quarteriy plantationis  Contractor / FlU
plantation  stage .
being done
7-6
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7.2.5 Reporting System
Reporting system for the suggested monitoring program operates at two levels as:

+« Reporting for envirenmental condition indicators ang envirenmental marsgement 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
oparate the reporting system for environmental management tree cutfing indicator and operation
performance indicators. The PILU will set the targets for each aclivity envisaged in the EMP
beforehand and all reports will be against these targets.

Contractor will report to the Engineer on the progress of the impiementation of environmental
corditions 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 formats have been prepared,
which will form the basis of monitoring, by the Engineer and/or the Environmental Cell as
required and presented as Annexurg-2.

Tabie 7-6: Summary details of Reporting

Format {tam Stage Contractor Emvironmental Supervision Consuitant  Project

No. Cell {5C) / Concessionaire  Implementation
Linit {P1U}
Overses

tiilﬁ'!pleﬁ%ﬁ#n implementation i .
- .- Reporting. " /Fleld
5 :\Clieporﬂngts :g?nrtingsg Sumrvish‘::’l‘)“ liaP%tf_ * Compliance

' 5 MonkoHng

EMT  identification of Pre- Ons Time - One Timg One Timie  One Time
Dispesat Construction
Locations

EM2  Settingupof Pre- One Time - ... OneTime OneTime OneTime
Construchidi.  Construction : s
Camp 7

EM3  Borrow Area Pre- Ong Time - One Time Oneg Tene  One Time
ldentification Construction

EM4  Tree Cutting Pre- . Monthly - - Quarterly

Constryction .

EMS  Tree Plantation Construction - Monthiy - - Cuarterly

EME  Top Soll Construction  Quarterly Continuous  Quarterly  Quarterly
Monitoring

ECt Pollution Construction  As Per - Quarteriy Quarterly  Quarterly
Monitoriag Muonloring

Plan .

EC2  Pollution Operation . - . ~ .  AsPer

Manitoring N =7 Monitoring
’ : Plan

OP1 SurvivalRate of Qperation - Quarterly - - Cuarterty
Trees

0OP2  Status Regerding . Operation - - ; - + . Half Yearly
Rehabiltation of e el : N S

Borrow Areas .. ' . : S RS
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8.1 Introduction

The objective of this stakeholder consuliation ig to get different views on the project aclivity, to
take into account concerns and recommendations. From the project inception stage itself, the
consuliation procadure has been continued as part of the environmental screening,
environmental assessment and environmental management plan preparation at various slages 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 proposais {if
adopted by the project) of the people aiso generates sense of ownership within communities thus
gases implementation process.

Following section highlights fevel of consultative procedure adopted at various stages, strategies
to pardicipatory and continued consultation and specific inputs from the stakehokier's consultation
in project planning.

8.2 Ildentification of Stakeholders

Consultations are conducted with both primary and secondary stakehoiders in the project area.
The primary stakeholders consulted are usually {i} Roadside community having their temporary
or permanent residences (PAP's) (i) Road side shop ownersivendors and (i) Road users {iv)
Community Leaders. While the secondary stakeholders are mostly the project officials (PWD),
Village representatives, NGO's, few academicians and other consultants {if any) working on road
projects in the area.

Frimary Staksholders

{Main stakeholders} = Potentiai PAPS, stakeholders and Community Leaders

+ Groups of affected persons;
o Village representatives like Sarpanch and membefﬁ, PRI5, Village
. . . levet healih workers, Patwarls
Secondary Stakeholders + Tribal groups

2 {Other stakeholders} » Local voluntary organizations ike CBOs and NGOUs;
* Field lavel Engineers (Asst Engineers, Junior Engingers), PWD,
Government of Assam,

= Other project stakeholders such as official of line Departrent

8.3 Consultations with Primary Stakeholders

Consultation with the community is carried out with the intention of informing and educating the
Project-Affected-People (PAF's) and stakeholders about the proposed action hefore 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
o be impacted by the project. Locations are sefected which represent the predominant land
uses of the project area and also included all sections of people in the project region - from
agricultural labourers o land owners, shop keepers and political parly representatives.
Consultations 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 consuitation and that a detgiled interactive session
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would be conducted at a later stage. The minutes of the consultations carried out in respeactive

focations is presented in the Table 8-1,

Table 8-1: Details of the Consultations along the project corridor

Bate/Venue of Consultation/Participants

Issues Raised

Response given by the Consaltant
and PWD

Date: 05/06/201C  Time: 1pm

Location: Ghilaghari Bagan LP Schogol
Participants: The direct stakeholders Le. the
PAPs and local leaders formed the majority of
the meeting, The indirect stekeholders included
officials from the PWD and the consultants
from M/S Lea Associztes South Asia Pyt itd,
Attentlance sheet of the Public Consultation is
enclosed as Annaxtre 4,1of this document.

The consultation highlighted the
need of one goad condition road
to maximize the public benefits.
Cormmuynity ensured that they
have no  objection for land
acquisition for the sake of a good
oad. They  explained  the
importance of new road 1o
improve access to et economis
service. Stil numbers of PAPs
raised social issues as below-

e Affected  structure  (shopst
shouid be reconstructed as
sgen as possible otherwise it
will effect their livelihoad,

«  Comrmunity tells most people
of this area are poor. So local
labours should he employed
in eanstruction work,

s The community iz worried
about the quality of the work,
5S¢ they demarsd that quality
of the work should be
ensured by strict monitering
ang construction waork should
e entrusted io good and
efficieat contractor.

Consufzation with local
communities along the proposed
ropd needs to be carried out
especishy to Incorporats sacial and
envirgnmental concerns into the
design. The community expressed
their social snd environmentat
concarns a3 follows-

« if road s constructed with
width  restriction  in  the
rmarket area there will be less
Impact.

s Read safety is one of the
nation’s most sericas public
health issues, To prevent this
health  issue  community
recommended as follows-

e Safety measurss should be
provided at all  sensitive
lgcaticns,

= Stone aggregates should not
be durnped near the school
and market during the time of
canstruction

Rasponses given by the cansultant and
PWD by explaining the practical
ritigation measures to issues raised
by the community as follows-

e  The compensation for land and
building shall be provided within
the ambit of the LA Act and to
mest the replacement value R &
R assistange will he provided.

+« The major widening and
strengthening work planned will
take place within the ROW, which
will be based on  RC
requirements, or as agreed with
the PWD based on land
availability, gradient, traffic and
congestion of populstion along
the read length,
s Al PAPs will be entited to
relocation  and  rehab#itation
assistance over and above the
compénsation recelved under the
© LA Act. Those PAPs who are not
entitled far  compensation
{encroachers and squatters) will
get RER benefits as per their
antitlernent, hesides
compensation as stipuiated. All
losses, including loss of income,
will be compensated within the
overall E & R package as per the
hroad entitlement framework.

»  rievances Redress Committes
will deal with  grievances
regarding R&R assistance.

& Culveris and cross  drainage
structure will be provided at
regular intervals,

+  Safety measures will be provided
at sensitive Ipeations in the
consiitation with the community.

*  The project will give preference
to PAPs for employment based
an skills awaiiabie ard project
requirement,

«  Stone aggregates would not be
dumped near the school and
market in  the time of
construction

8-2
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8.4 Consultations with Secondary Stakeholders

Gonsultation with the PWD (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, propesed alternative alignments, proposed drains and utility shifting
gfc... is shared with the consultants for better environmental and social assessment.

Consuitation with the District Officials and other key persons ({Principal Secrstary,
Commigsioner) are organized. lssues discussed in the meeling are regulatory clearances such
as Permission of tree cutting, Land acquisition, Entitlement Framework, Wility shifting, etc,

&-3




Environmental Management Plan (EMP) deals with the implementation procedure of the
guidelines and measures recommended to avold, minimize and mitigate environmental mpacls
of the project. It also includes management of measures suggested for enhancement of the
environmental quality along the SH-32. The instiiutional 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 managemeant are an essential component of the EMP, this section excludes it
for the purpose of clarity and procedural requiraments. Social environmental elements have been
separately dealt in separate volume namely, Resettlement and Rehabilitation Action Plan (RAP).

9.1  Objective of EMP

The EMP is a plan of action for mitigation / management / avoidance of the negative impacis of
the project and enhancement of the project corridor. For each measure to be taken, its location,
implementation and oversesing / supervision responsibilities are listed. A description of the
various managemeant measures during various stages of the project is provided in the Table 8-1.

9.1.1 Pre-Construction Stage
Pre-Construction Activities by PiU

Frior to the contractor mobilization, the FIU will ensure that an encumbrance free Col is hanged
over 1o enable the start of construction. The RoW clearance involves the following activities:

+  Clearance of the RoW including removal of trees, and
¢ Relocation of common propery resources impacted, including cultural properties as temples and
communily assets as hand pumps and other utilities

Pre-Construction Activities by Contractor/Engineer

The pre-construction stage involves mobilisation of the contractor, the activities undertaken by
the confractor pertaining to the planning of logistics and site preparation necessary for
commencing construction activities. The activities include:

s Joint field verification of EMP by the Engineer and Contracior

= Modification (if any) of the Contract documents by the Engineer

»  Procurement of construction equipment / machinery such as crushers, hot mix plants, batching plants
and other construction equipment arxl machinery

« dentification and selection of material sources (quany and borrow material, water, sand eic)

= Selection, design and layout of construction areas, hot mix and katching plants, labour camps etc
Planning traffic diversions and detours, including arrangements for temporary land acquisition

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 constructicn as good engineering practices
+ Implemenistion of site-specific miigation/management measues suggested
« Monitoring the quality of enviroreaent along the construction sites {as air, noise, waler and scil)

Thare are several other environmental issues that have been addressed as part of good
angineering 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
of rising of road height in fiood prone stretches and reconstruction and improvement of bunds of
the affected water bodies.

Construction Stage Activities by the PIU
The construction stage involves the following activities by PIU.

s  Tree plantation alorg the project carridor and landscaping along junctions by the PIU.
«  Monitoring of environmental conditions through approved manitoring agency

9.1.2 Operation Stage

Operation stage actives are to be carried out by the Enviromnmental Cell includes mostly
environmental monitoring of operational performance of the various mitigationfenhancement
measures carried out as a part of ASRP,

Other Activities

+  Orientation of Implementation agancy staff towards project specific issues of EMP implementation
Conducting additional studies for issues identified during any stage of project preparation/
implementation

9-2
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Table 9-1: Envirenmental Management Plan

5L No Activities

Management Measure

Location Reference” Responisibility

Planning and Supervision and

1.6
1.1
111

' PRE-CONSTRUCTION STAGE
?re—cnnstrtscﬂe};‘s actmt:es by P

The total ares of pfﬁraté‘ land; -
Lo i)wacqmreﬂ is 1 Bigha, 2
Katha, and.8. 2 lessa {2 Katha 5
lessa  in the illage of
Bhalukmati, Kakamari _and
Goshal Bor, 4 Kaxha and 13 22
lessa in Town Haibor and,
3lessa in Niz-Barpujfa).

The category of land 1o be
wgﬁiﬁed 2 _Igar.ha and 15 -

Katha and 1.2 Wgssa of
commercial lzrd and 3 lessa

-of  highland
- cultivation
Tree Cutting:

not it '&;w_

The total number of trees to
be cut for the projedt is 675

The acquzs.rtmn of Iap;i and properties {Govt.',
fprivate) will be carried butin accordance with . -
State Road . ¢
‘ Resettlement and Réhabili rtatlan Policy,

“the LA at and. th ﬁ&sam

ASHP‘ hes te asn;ertain that the eavironmental
impacts “ariélng due to the additional
acgudsition . of  land  during | project

implementation shaii be addressed and: the |
same shall be integrated in the EMP and ather

relevant comract documents.

Q"Csd"rji“fdorrof Impact.

Execution Monitoring

PIU, Revenue Dept.,
NGOS, Coil&bmatmg

LA act, 1984 &

& - ruasee.
‘ Asw m Stétﬁ‘&é’iﬁs : .

_Rehabilitation
Policy, 2004 ¥ ST

As far as possibie méximﬁm efforts shaillhé

made to minimize the number of trees

proposed 10 be felled by adopting suitable on

the spot adpestment of engineering designs.

Trees shall be removed from the Corridor of
immpact  and  construction  sites  before
tormmencement of  construction.  Pripr
Permission shali be obtained from the Forest
Settlement Officer for the felling of trees.

RIU/ASRR,
Site
Engineer/Su
perdsion
Consultant

Design
MpRTH 201.6

Carridor of mpact. Dept of Environment
and Forest, Assam,
Tree Feliing Contractor,

PiLl/ ASRP

1 MeRTH Cause 111.1 with modifications mentionet in Appendix 3.15 shall be applicable for all the EMP Clauses

m
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5i. No Activities Management Messure Location Reference Responsibility
Planning and Supervision and
Exexution Maonitoring
The trees cut shali he disposed off through
auttion finclusive of tree stumps). This
disposal shall be done immediately to ensure
that the traffic movement is not disrupted.
Progress of tree cutting shall be reported to
the PILL
1.1.3 Litility Refocation and © Alf community utilities and common property  Corridor of impact. Design ASRP/PIU; PIU/ASRP,
Common Property Resources respurces such as stand posts, bore wells, MoRTH 110.7 Coneerned Site
{LPR's) wells, ponds, water supply fnes, toilets, Agencies/Departments;  Engineer/Supervision

sewage lines, drainage systems, optical fber Contractor Consultant
cables, elewtric  power  supply  dnes,
transformers,  irrigstion  pump . houses,
telephone and television cables shall be
relocated and restored  before  the
commencernent of the road improvement
activity. )

While relocating these utiitles and facilities, al
concemed agencies including PIU shall take
necessury pre-cautions and  shall provide
barricades/defineation of sych sites to prevent
accidents including accidemital fall inte bore
hales, pits, drains both dieiig demolition and
constrection/  relocation of such facilities.
Standard safety practices shall be adopted for
all such works. U

Early completion of works for sthools, colleges
and health centres Inchading shifting of gates
and tonstruchiom of boundary walls shail be
planned dusing 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

[EA* .



EA & $4 for Assam State Roads Project
PWIL, Government of Assam

*
e
:

Draft Environmental impact Assessment Report (SH-32)

5. No Activities

Management Measure

. P .
Ralocation of Cultural and
Religious Properties

114

17 Cultural  and Religious
Properties arg geting
affected. In that 2 structures

are fully affected and 15
structures are partiaily
affected.

shelersfbus stops shall e ensured to prevent

dl&tm&s wihe commuters amf passengers.

Refocation sites for all ol shall e selected in

mnsultak}m with concemed mmmnnm&s,
Ail cultumi pmpem&s within the Col, whas&
structure is getting affected fully, shall be
reipcated at suitable locations, as desired by
the community; apd for partiaby impacted
structures enhancement measures shali be
applied at the same sites before construction
begins, deponding on the availability of space,
reguirement of the communities and fund
avaiiability,

No cuitural properties or religious struclures
shall be remeved or relocated without the
knowledge and written consent of the
concemed parties or communiies and local
administration as the case may be. Sites for
the relocation of these religious structures
shall be identified i accordance with the
choice of the community.

As far as passible, the architectural clemants
of the structure should be
conservedfreflected/transiated into the design
of new strugtures in accordance with wishes of
the community

Proper drainage and garbage disposal at such
sites shall be ensured (o prevent unhygienic
conditions, biocking of drams et at/near
relocated structures, Garbage coflection bins,
snaks pits or other appropriate measures shall

June, 2011
Location Reforence” Responsibility
Planning and Supervision and
Execytion Monitering

Corridor of Impoct.  Design PIU/ASRP; PIL/ASRP,
Temple - 62/100 NGUOs; Contractor; Site
Temple - 70/000 Coencerned Community Engineer/Su
Mosque - 70/010 pervision
Nagrnghar - 71/200 Consultan:

Mostue - 73/720
idga [people gather
for refigious reason) -
731920

Small Shrine - 74/420
Naamghar - 73/610
Srmall Shrine - 76/730
Medium sized Shring
- TR0

Emall shrine - 79/ 180
Naamghar - 80/300
Naamghar - 82/785
Temple - 11/000
Tiosk - 22/355
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si.No Activities Management Measure Location Reference’ Responsibility

Planning and Supervision and
Execution Monitoring

be provided apart from simple enhangement
of such sites.
115 Qrientation of The Pl shall organize orientstion sessions PILZASRE, PIU/ASRP
Implementing Agencies during all stages of the project. This shal Site -
intlude on-site training {general as well as . Engineer/Supervision
speciic to the comtext of this subproject} as . Consultant
well, ’

These sessions shall  involve concerned
. divislon-level staff of the ASRP involved in the

subproject, Staff of the Site Engineer/

Suparvision Consultant and. the mmemntmg .

. agendes. < :
12 Pre-construction activities by the {Iommchﬂrf‘ingmeer of CSC
1.2.3 loint Fleld Verification The Engineer - Inchamge of Supervision Project Corridor EMP Contractor, PILi/ASRP

S Consultant and the Tontractor shalt carry ot Environmental Officer

joint field verification to ascertain the of 5C
necessity of saving trees, environmental and -
community  resources  wherever  such
representations o suggestions in W&gihaw
been received and forwarded by the; .
3uthcaty orby the site engineer in ac«ﬂ)rdmm ’ .
with the Eol.:al situations. T :

The complaints/suggestions tuget.her with the "+~
observations and expert opinion of the joint
verification team containing the need for
additional protection measures or cha;zges h :
design/scale/nature of protection measu!es
- inctuding  the efficacy af enbancement

E measures suggested in the EMP shall be
summiarized in a written document containing

all the details with date, time, place and
stgrartune of the individuals involved and this
shali be sent to PIU/ASRY for approval, '
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5l. No Activities Management Measure Location Reference” Responsibility
Plapning and Supervision and
Exetution Manitgring
The PIU shall maintain proper documentation
ang . justifications/reasons e all such cases w
where devation from the original EMP i o
proposed. o . ‘
122 Assessment of Impactsdug ko The Engineer - incharge of C5C shall assess the  Project Corridor Enp Conkractor; PIU/ASRP
Changes/Revisions in the imparts  and  revise/modify the EMP in Environmengal Officer
Project Work tonsultation with the PIU/ASRP in accordance of 8¢
to the recommendation made by the field
survey party in the event of changes frevisions
{including addition or deletion] in the project’s
scape of work.
123 Frocurement of Machinery
1231 Crushers, Hot-mix Plamts & Specifications of crushers, hot mix plants and  Froject Corsidor Contract, MoRTH: Contracior Environmental Officer

Batching Plants

batching plants shall comply with the
requircrnents of the relevant turrent emission
control iegislations.

Hot-mix and batching plants shalt be located
1000m  away from settlements, forests,
wildlife movement areas and commercial
astablishments, preferably in the downwind
direction. No plants ¢an be set-up within
1000m  fom the residential/ settiement
looations.,

The Contractor shall submit a detailed layout
plan for all such gites and seek prior approval
of Engineer - Incharge of C5C before entering
into formal agreement with a fand owner for
setting-up such sites, Actions by CSC and
PHU/ASRPagainst any ron-comphiance shall be
barne by the Contracter at his own cost.

Arrangements 1o minimize dust pollution
through provision of windscreens, mist spray
units, and dust encapsulation shall have to be

1111, GolAiIr &
Noise Standards,
O5SHA Standards

Ali construction
machineriss
{Crushers, Hot-mix
Piants & Batching
Piants) should be
kept/stationed 1000
m away from
Morigaon [BE/750 to
6971803, Dalbant
{69390 10 &5/780}
Barki Gaon {70/020
to 20/290%, Dandus
{07170 0 71/,
Jaluguti (73/550 to
7549504, Barapujia
(82/600 v 84/17D),
Gandhibori (85/870
to 867070, Kuhigaon
(BD/170 o 90/770),
Jarauguri {93/370 w0
G3/8708 and Nagaon
{100/270 w0

of 8¢ ; PIJ/ASRE
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5. No Activities

Managemant Measure

Location

Refererce’

Responsibifity

Planning and Supervision and
Execution Maonitoring

1.2.3.2 Other Construction Vehicles,

Equiprment and Machinery

provided at all such sites. Specifications of
erushers, hiot mix plants and batching plants
shall comply with the reuirements of the
relevant current esmission control legisiations
and Consent / NOC for all such plants shall be
susbmitted to the CSC and PIJFASRP.

No such instaffation by the Contractor shall be
allowed till 2l the required legal clearances are
pbtained from the competent suthority and
the sama is submitted to the PIUJASRP and the
st

The discharge standards prormulgated under

* the Environment Protection Act, 1986 shall be

strictly adhered 10. All vehicles, equipment

and machinery to be procured for construction

shall conform to the refevant Bureau of indian
any

Standard (B1S) norms.

1UBA070)

Noise Emits for conﬂmm"mummem’s to .,
be procured such as compactors, rallers, frant ...
loaders, contrets mixers, cranes {moveable), -

wibrators and saws shall not exceed 75 d6

{A)when measured at one metre distonce
fram the edge ‘of the equipment in free ek,
as specified In the Environment {Protection}
Rubes, 1986,

Efficient and environment friendly equipment
confirming to the Xtestonolse and effluent
emission contrgl measures pvaable in the
market shall be used in the project.

The Contractor shail maintain a record of PUC
for all vehicles and machinery used during the
gortract period, which shall be produced 1o

Contract,
Environment
Eratection Act,
1986 &
MoRTH: 1113

Envircnmental Officer
of 58; PIUJASRP

Contractor

9-8



L e e e T
EA &5A for Assam State Roads Project Draft Environmental Impact Assessment Repert (SH-32)
PWE, Government of Assam Tane, 2011

31, Ne Activities Management Measure Location Refarence’ Responsibility
Planning and Supervision and
Execution Maonitoring
. the PIUFASRP and the Supervision Cansuitar;t ’
; ) . "for verification.whenever required. -
1.24 ldemsfzcatmn & Seifectw& t;f Matertal Sources
1241 Borrow Areas E Arrangement forlocating the source of suppiy ) sitive Superyision

e 4 m&t&nai for embankment and sub-grade as

weﬂw as compnarzmw 1o environmental
. mqummérﬂs, as @ppim - J be th&__mig
= ; responsibikly  of  the ractor. The .

~ environmental personnel shallbe. required to
! : inspect every }mrmw area lotation - prior to
W apprwat

.,9- R
ot

Format for reporting. shall be as per the,

Reperting Farmat {Format EM-3 - Annexvre 2
invlranmentai kepoeﬂng System  and
fiuiddﬁw -3 Borrow area management} for
‘Bomm Areii. The Engiw . Incharge of the
. CsC shaii be requured to ;nsm dyery borrow
: on' 3 d evaluate such prroposals in
T o gnvironmental refjuirements
gﬁta issuing approval for use of such sites.

No borréw areas shall be opened within 500m
of wildiife movement zones and forest areas.
The me amas shall b atleast 300m from
dsi;eés afigl: villag& acoess roats,
,,;,«

The Contractcf s&ail not barrow aaﬂh ﬁ'um
the seiected" borow area umtil a formal
agresment i ﬂgm&d betwaen fand owner and
fContractor and a copy of this agreement is

e cse. The: Supervlsmn Consukant. shall repont

T 7 these facts to the PIUFASRP along with the

_remarks i the prescribed format with
dorumentary praofs, .

MoRTH: 385.2.2,2 Contractor
R : ’ Consultant; PIUFASRP

area -

den g PR K v
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EA & 54 Jor Agsam State Roods Froject Draft Environmental Impact Assessment Report {8H-32)
PWD, Government of Assam June, 2011

Sl No Activities Management Measure Location Refarence Responsibility

Planning and Supervision and
Execution Monitaring

flanning of haul roads for accessing borrow
materials shall be wsndertaken during this
stage. The haul roads shall be routed to awsid
agricultural areas. In case agricultural fand is
disturbed, the Contractor shall rehabiltate i
as per Borrow Area guideline given in the EMF
or as approved by the ﬁngmeer ln-charge of
[0 ol

Haulirpads shall be maintained thioughout the

, ppiration. period of the borrow areas by

- \uridertakmg the reqdired maintenance. and : =
repair  works, - which may  indode . ’
strengthening, pot hole  repairing  end ‘ L
diversions. improvements shall be done to
reduce incanvenience to users of these roads, . . .
residents fiving along ~the haul roads and ’ .
minimizeaiflandwmrgoltuﬁon.\ . i : SR

Sudrmwms shalfl mciud jutinot limitel: o B
to, ﬁﬁqﬂeﬂt spriniding df watir, repalring of
thé rbad, road safety praisions (waming ahd
mformatory  signage, flagman  ete), . End

ensuring covering. of loaded vehides' by
waterproof tarpawin consultation wlg putdtic
and special precautions are fequisaed when
measures are implemented m schoaols, -
health centers and sett!emnt areas.

Al borrow  areas whether in  private,
community or povt. land shal be restored
either to the original conditlon or as per the
approved rehabifitation plan {Format OP2 -
Arnexure 2 - Hedeveloprment of Borrow
Areas) immediately upon completion of the

9-10
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Drafe Environmental Impact Assessment Report {8H-32)

from the surface Water bpdies, Boring

the contractor shall Bxtract water fram fixed
locations. The contractor shall consult the Jocal
people before finalizing the locations,

< “any
_tube wells _shafl be prohibited. To avoid
: drsruptlon/distwbaﬂce to-other WaleF Users,

June, 2011
Sl No Activities Management Measure fLocation Refarence’ Responsibility
Planning and Supervision and
Execution Marnitoring
use of such a source.
1242 Ciuarries The Contractor shall adent:fy raterials from Quarry area should MORTH: 111.3 Contractor Supervision
existing feonsed guarries with the suitable  be located 1000m Congnltant; PIUJASRE
materizls  for  construction.  Apart  from  from the following
approval of the quality of the quarry matenrials,  locations:
the Engineer's representative shall verify the
tegal status of the quarry operation, 85 to Morigaon [66/750 to
whether approval  from  Assam  State  69/180), Dathari
Government is obtained, (697390 to £3/780)
Barhi Gaon (70/020
No quany andfor crusher units shall be  to 70/290), Dandua
selected or used, which is within 1000m from {70170t 71/370%,
the forest boundary, wildlife movement path,  Jalugwti{73/650 o
breeding and nesting habitats and natioral  75/980%, Barapuiia
parks/sanctuaries. No plants can be set-up  (82/60G o 8441701,
within 1000r from the residential/ sertfement  Gandhibori {85/870
locations te 86/070}, Kuhigaon
{90/170 to 90/770},
Contractor shall also weork out haut road  Jamugueri{93/370to
network used for quarry transport and report  93/870) and Nagaon
to  Engineer - Intharge of Supervision {(100/2701t0
Consultant who shall inspeet and In turn 1037070}
report to PIUSASRP on the suitability of such
fiaul  ecomds  from  safety  of  residents,
biodiversity and other enwironment point of
VWS N
- 1243 Armangement for Construdtion . The contractor shall source the requirernent'of  All rivers / surface .. Contragt % Contractor Environmental Officer
. Water - . water preferentially from surface water  water bodies that . of SC; PIUASRP -
o . bodies, as rivers and tanks fo the project area.  can be used in the S : !
.- The tontractor shaﬁ im allowed to pump only  project
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EA & BA for Assam State Rouds Project
PWD, Governmuent of Assum

Draft Environmental Impact Assessment Report {SH-32)

June, 2611

sl No

Activities

Management Measure

Location

Reference”

Responsibility

Pianning ang Supervision and
Execution Monitaring

1.2.4.4

Sand {all river and stream beds
usad directly or indirectly for
the project}

Only at locations where surface water sources
are not available, the contractor can
<ontemplate extradion of ground water.
Consent from the Enginear that "no surface
water resource i availlable in the immediate
area far the project” is a pre-requisite prior to
extraction of ground water. The coatractor
shall need to comply with the requirements of
Department pf Irrigation, Assam and seek their
approval for doing so.

The contractor shall identify sand quarries
with requicite approvals for the extraction of
sand. In ¢ase of selection of new sites for sand
quarrying, the Contractor shall obtain prior
approval and congurrence from Competent
District Authority and the Engineer ~ Incharge
of the {50 keeping in view the objections and
convenience of the local population, who may
restraiy such activities for their own security
and safety.

Where the suppiier of sand is another party,
the authentic copy of lease agreement that
has been executed between the local
Tahasikdar and the supplier has to be
submitted to CSC and PIU/ASEP of the project,
before any procurement is made from soch a
site.

To avoid atcidents and caving in of sand banis
3t quarry sites, sand shall be removed layer by
{fayer. Digging deeper than the permissible
firmit has to be completely avoided by the
Contractor. Such guerry shall be barricaded
10m away from the periphery on all sides

Al riverbeds
recommended for
sand extraction for
the project.

Envirenmental Officer
of SC; PIU/ASRP

Contractor

L4
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EA & 34 far Ascam Stoce Rowds Project
PWE, Gavernment of Assary
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Draft Environmental Impact Assessment Report (SH-32)

June, 2811

58 No

Activities

Management Measure

Location

T
Reference

Responsibility

Planning and Supervision and
Execution Ronitoriog

125

1.26
1.2.6.1

1.2.6.3

- labour Requiremeants

Setting up canstruction sites
Construction Camp Locations —
Selection, Design & Layout

Arrangements for Temporary
Land Reguiremeant

except the entry point, so as o prevert
accidental fak of domestic cattle, witdife and
human beiags.

The contractor shall’ use “unskilled labour
drawn from local commuinities to avoid mw

- additional stress on the existing facilities

{medicaliservices, power, water supply, etc.)

Construction camps shall not-be propased:

(B Within 1000m of Ecuﬁagﬁwlly sensitive
areas

{it} Within 1000m from the nearest habitation
to avoid conflicts and stress over the
infrastruciure  facllities,  with  the
communiy. L,ayuut of construction ca
shalt b ag the conceptual .
presented in Anne:uré 1

Location’s for stackyard$ for canstruction
materisls shall be identified at least 1000 m

from watercourses. The waste disposal and .

sewage system for the camp shall be z‘.fémgr&ed
built and apezated such that no edeaf s
geaeramd

Uniess ctherwise éné;ig:ed “hy the focal |

sanitary: authority, arrangements for disposal
of excreta suitably - approved by the Iocal
medical health-or municipa! authorities or as

direcied by Engineer sh,a}l-ba pmmded by the,: o

b e

contractar.
The gontractor as per pmwlem rules sl’zail
carry oul negoliations with the land owners
for obtaining their consent for temporary use
of jands for construction sites/ hot mix plants
Jtraffic detours /horrow areas etc.

Jocal

Along project
corridoraty .
construction’s

Alf Construction
Workers Camps
including areas in
immediate vignity,

S

Areas temporarily
acquired for
construction sites /
hot mix plaets /
borrow areas /

Contract

Contract

Annexure 1

Contract
Document

Supervision

Contracter © - o5
2 . Corsultant; PILFASRE

Contractor Supervision
w B Cansultant; PILY/ASRP

Supervision
Consutiyng; PIUJASRP

Contrackor

9-13



EA & SA for Assem Statr Roads Project
PWD, Gevernment of Assam

Draft Environmental Impact Assessment Report (SH-32)

june, 28131

Activities

Management Measure

Location

3
Reference

Responsibitity

Planning and Supervision and
Execution Muonitoring

X
23
232
2111

CONSTRUCTION 5TAGE

The Engineer shalt ensure that the site B
cleared prior £0 handing over to the swner
{after construction or completion of the
activity) and itis included in the contract.

Construction Stage Activities by Contractor

Site Clearance
Clearing and Grubbing

Site clearance including clearance of marked
trees for felling and remaval has to be carried
out much before the actual road construction
takes place.

Structures and utilities {cabins, commercial
properties, hoardings, overhead power
transmission knes,  cable  connections,
telaphone lines, bore wells, stand posts, wells,
statues, ternpies  etc.} shall be
compensated/frelocated as per RAP and EMP
provistons before tree felling; clearing or
grubbieg activities sre to be undertaken as
these  activities may  damage  struciures
[private  and  govtj  and  essential
facilidiesfutifities of public use,

Al 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 - Incharge
of (3¢

Any tree up to 30cm girth at breast height
shall be wprooted mechanically with ball of
earth intact for relocation snd transplantation
at varous degraded sites, embankment of

diversions / detours

Corridor of Impact

Design
MoRTH 201

Contractor Supervision

{onsultant; PIJJASRP

#
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Draft Environmental bmpact Assessment Report {§H-32})

june, 2011

3L Ko

Activities

Management Measure

Location

1
Reference

Responsibility

Planning and Supervision and
Execution Monitoring

4152

2.1.1.3

Dismantling of Bridgework
§ Culverts

Generation & disposal of
Dabris

water body, ponds, temples, market places,
schools  and  along road  cosridors  for
preventing complete loss of such vegetative
cover,

The Conttractor, under any circumstances shall
not cut or damage trees. Vepetation shove 30
cm girth shalf be considered as trees and shall
be compensated.

All necessaly measures shall be taken
especiatly  while - working  dase to - cross
drainage channels o' prevent earthwork,
stonework, materials and appendage as well
as the method of operation from impeding
cross-dralnage at rivers, streams, water canals
and existing lrrigation and dralnage systems,
Debris generated due o the dismantiing of the
existing road shall be suitably reused in the
proposed construction as follows:

Eighty percent {80%] of the sub-grade
excavated from the existing road surface,
excluding the scarified layer of bitumaen, shall
be rewsed in the civil works after improving
the soit below the subgrade through addition
of sand and suitable cementing matenral for
qualitative up-gradation,

The dismantled scraps of bitumen shall be
utitized for the paving of cross egads, access
roads and paving works in consteuction sites
and campus, temporary traffic diversions,
haulage routes, parking areas along the
corridor or in any other manner approved by
the Engineer - Incharge of (SC,

At focations were
bridge works and
tulverts are progosed.

Throughout Project
Lorridor

MoRTH 202.2

MoRTH 202.%
MOoRTH 517

Contractor Supervision

Consultant; PIUJASRE

Contractor Supervision

Consultant; FIL/ASRP
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EA & SA for Assam State Roads Project
PWD, Gavernment of Assam

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

Sl. Mo Activities Management Measure Location Reference’ Responsibility

Planning and Supervision and
Execution Monitoring

At locations identified for disposal of residual
hituminous 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 CSC.
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 CSC and approval
local competent authority.
2114 Non-bituminons construction Location of disposal sites shall be finalized Disposal site locations  Contract Contractor Supervision
wastes disposal prior to completion of the earthworks on any MoRTH: 201.4 Consultant; PIU/ASRP
. particular section pf the road. The Engineer & 202.5
shall approve these disposal’sites conforming Section 2.1.1.3
to the following
(@} These are not located within designated
forest area
(b} The dumping does not impact natural
drainage courses
{c) No endangered/rare flora are impacted by
such dumping. B

8-16
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EA & 54 for Assam Stole Hoads Project
PWD, Government of Assam
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i

Draft Environmental Impact Assessment Report {SH-32}

june, 2011

S No Activities Management Measure Location Heference’ Responsibility
Planning and Supervision and
Execution Meonitoring
{d} Settlements.are iowmxi at least.; :lﬂkm " EA ‘
away from the sites g TR
1118 Bituminous wastes disposal The disposal of reszdaat bituminous wastes  Throughout Project Contract Contracter Supervision
shall be done by the contractor at secure band  Corridor MOoRTH: 201.4 Consultant; PIUFASRP
il sites, with the requisite approvals for the
same from the concerned government
agencses
2116  Stripping, stacking and The top sof frg it sites including road side  Throughaout Project MoRTH: " Contractor Supervision
preservation of 1op soil. widering “an ¥ ‘area, cutting areas,  Corridor - 3013 - L © Conguftant; PI/ASRP
: quarry  sites; oWs areds, construction AN MoRTHI30L: R
. camips, haul roads in agricultural fields {if any) - MoRTH: a
i ang areds to be permanently coverad shall Be 3013.% o
L stripped to a specified degth of 150mm and - - MoRTH: 305.3; -
* ‘ Guideline for -

*/st‘oréd in stcrckpiies for reuse. . -

apprml of Engineer - iﬂcharge of TS0 The

“ollowing precautionary measures - shall” be

‘taken by the Contrattor to preserve. the.

stndcpsiest& they are Msed e
¢

aai hqu?;rt is réstricted; tp 2m .
“To mtain soil and to aﬁewpercotation of -

watet.:h&edggs;if the pite shall be pmtected S

o Muit:p&e haﬁdnngare tobeicep: to a:min

E3 () &nsane that no compaction aoeurs, -
"such méicp&les shalf be covered with empty

" gunnybags or shall be planted with grasses to

prevent joss during rains.

Borrow Areas

e
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EA & SA for Assam State Roads Project
PWD, Government of Assam

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

Sl. No Activities Management Measure Location Reference’ Responsibility

Planning and Supervision and
Execution Monitoring

Such stockpiled topsoi shall be utilized for

Cavering reclamatlon sites or other disturbed
aregs mcludmg borrow areas {nnt those in
barren areas) .

Top dressing of road embankment and fill
slopes

Filling up of tree pits and

In the agricultural fields of farmers, acquired
temporarily that need to be restored.

Flesidual topsoil, if there is any, shall be
utilized- for the plantatlon works along the
road corridor.
The utilization as far as posslble shall be in the
same area/diose to the sameé eafrom where
the top soil was remowved The stripping,
preservation and reusei.fxshall be carefully
inspected, closely supervised and propery
. "recorded by CSC.
2.1.1.7 Accessibility The Contractor shall provide safe and Al along the project MoRTH Contractor Supervision
convenient passage for vehicles, pedestrians corridor, all access specifications Consultant; PIU/ASRP
and livestock to and from roadsides and roads. and
property accesses connecting the project road IRC guidelines
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
Csc.

The Contractor shall take care that the cross

9-18
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Si. No Artivities Managemaent Measure Location Reference’ Responsibility
Planning and Supervision and
Execution Monitoring
roads are constructed in such 3 sequence that
construction work over the adjacent cross
rpads are taken up in 2 manner that traffic
movement n any givent area does not get
affected. o
%118  Planningfor Traffl Diversions  Detailed traffic control plans sﬁall b prepared  All along the project ‘MoRTH: 112;  Contractor Supenvision
and Detours by the contractor  and “the- same"shaﬁ be comidur, all access

s

P

subroitted: 1o the Engineer - Inchasge of CSC
for approvst The traffic control plans shail
contain detaﬁs of ttm\pomw diversions, traffic
safeey amngements intluding night time
safety measures, details of traffic arrangement
aler cessation of wofic each  day, safety
rmeasares  undertaken far* transport  of
hazardous materials and - -amangement of
ﬁamn etc. 1o mgzzfata traffic congmtinm

The- Contractgr*shali provide speaﬁr,measures
for safety of pedestrians and workers as'a part

of trathc contral plans. . The Caz;ntractcar shali_

ensure that! the diversionfdetour Is alwiys
maintained In running condition, particularty
during the monsgon o avoid dlsnsption 1o
trafﬁc ﬂu’w : -

The Corrtracter ~ shall

Jalso

pedestrig access
assismfmmcsc and ASRP.. 1

_ zﬁforéiﬂ Eﬁ{:ai
',fcommunmt of - changes in traffic routes and
- amongements  with (72/81010 24/370 and " -

L 74{370%0 74/670), |

-76/020), Purba Ialuguti
- (76/ 7100 77/190),
- Barbhagia mf?au to

tRE SP:5S Consultant; PIUJASRP

roads.

Traffic diversion and
detour should be at
major junctions at

. Morigaon Town

{66/750), Barapufia
{82/870), Kakarnari
{89/070}, Jamuguri

Ch afiéis {83/370} and
Nagaegmlaﬂet
(102.77 & 103. 12);
critical areasat’ . -
Morigaon Sunaﬁgam{"
Caibari Tinjali (67/980 . -
10 70/680),
Barhigaan/Dandua
(70/680:t 74/340),
Dandua {?m te
71/810), Ialuguti .

Fast Taluguti/Purba

Saluguti (7467010 -

7872400, :
Kumargaonﬂamhan
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EA & SA for Assam State Roads Project
PWI, Government of Assetn

Draft Environmental Impact Assessment Report (SH-32)

June, 2011

Si. No Activities

Management Measure

3
Location Reference

Respansibility

Planning an

Execution

Supervision and
Monitoring

21.2 Construction Materials
2122 tarth from Borrow Areas
for Construction

Mo borrow area shall be opened without
permission pfthe Enginesr ~ incharge of £5C,

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 Epgineer and in accordance to the IRC
recommended practice for borrow pits for
road embankments (IRC 10; 1961).

180/490 to 81/480),
Jarabari/farabat
Alokpur/Barapalia
(81748010 82/5%0),
Barapujta (827870 to
837970 & 81/970t0
53/170), Gandhibar
(83/17010 BL/070 &
B5/370 10 BO/270),
Bhalukmari {86/970 1o
87/870], Kakamerl
{88/970 10 83/170),
Kakaraari/Khaloigaon
{B9/170 10 9RO,
Khaloigaon {90/870 10
$17170), Jamugun
{93/370 0 93/570,
84/3704055/1470,
%fﬁ?,f? &Q‘?ﬁﬁd’l‘w}{x -
Barbheti (98/870 10 o
89/670, 99/670 16
1007370, 1007370 10,
1007570 & 100/570 te
101/270) and Waibar
Bazar {100/210 o
102/170).

MoRTH:
IRC 16 1961

Alf along the project
corridor, all access
roads, sites ternporarily
acquired & all borrow
areas

Contractor

v

Supervision
Consultant; PIL/ASRP
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EA £ 54 for Assam State Rouds Project
FWD, Government of Assam

braft Environmental Impact Assessment Report {SH-32)
june, 2011

5l No

Activities

Management Measure

Location

T
Reference

Responsibility

Planning and Supervision and
Execution Monitaring

212 Quarries

2.1.2.4 Blasting

i e\m‘ 2
The bcarzamng opew{wns shall ba tarrﬁed cut
2 spacn“ed m the guidelines fm siting and

berrow materials shall be maintained dust free

by the contractor, Since dust rising.is the most

. significant; imp&&:t along the havled’ mads,
sprinkling of water shalt be carried out-twice a

use, %

The Contractor shaEl obtain materials for
gquarries only  after the approval  of
Government of Assam Mines & Minerals
Department and the District Administration. A
copy of this consert must be submitted to
ASRP/PlL through Enginser ~incharge of (50,

The Contractor shall develop a Comprehensive
Quarry Redevelopment Plan, as per the Mining
Rules of the State and submit a copy to ASRP
and C5C prior to opening of the quarry site.

The guarry operations shall be undertaken
within the rules and regulations in vogue,
Except as may besprovided in the contract or

ordered or authorized by the Engineer, the

. Contractor will shall not use explosives, Where
" the Qse of exptw vizs b5 so provided or ordered
or autiwrzmi “the Contractor chail m;ﬂy
with the requirements of the following Sub-

* Clauses of MoRTH 302 besides the law of the

land, as appﬂcable

The Contractor shall at afl times take every

“5ul wumw the haulage of

day along such roads during their perod of

All along the project
carridor and all haul
roads

All blasting and Pre-
splitting Sites.

Forest
department as
per Assam
Forest
Regulation,
1891

MORTH: 302.4

Cordracior Supervision

Consultant; PIU/ASRP

Comtractor

Supervision
Consaltant; FIU/ASRP

m
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£A & 54 for Assom Stote Roods Project
FWR, Government of Assum

Draft Environmental Impact Assessment Report {SH-32)
june, 2011

Sl No Activities

Marnagement Measure

Location Reference’ Responsibility

Planning and Supersvision and
Execution Manitoring

2126  Water Extraction

2125 Fransporting Construction
Materials

passible precadtion and shall comply with
appropriate hws and regulations relating 1o
the importation, handling, transporation,

~-torage and use of explosives. The contractor

shall ot ail times when engaged in blasting
operations, post mﬁim warning flagmen, to
the full satiskaction of the Engineer.

The Contractor shall at sl times maks foll
tiatson with and inform well in advance and

- pbiain such permission 25 ¥ required from all
© Government Authorities, public bedies and

psm -parties, whomsoever concerned of
affected or likely to be concemed or affected
by blasting:operations.

Blasting shall be. caried out only with
permission of the Engineer. Al the statutory
taws, regulations,: rules etc., pedaining to
acquisition, transport, ;storage, bandling and

o, wseof explosives shall Maﬁh&&mm&

ﬁéasﬂng s(aaif Em x:amm out during foed hwm .
;grgfefaﬁymﬁr@ mid-dlay} or as permitted by -

zhelﬂgneﬂt The timing shall be made known
th 2V the people within 1000m (200m for pre-
splitting} from the biasting site in afl directions.
Procurement of water is to be carried out as
per Section 1243, The contractor shafl
minimize  wastage of water  during
construction,

All vehides deliveriag materials to the site
shall be covered 1o avoid spillage of materials,

All exwisting highways and roads used by
vehides of the contractar, or any of his sub -

All water bodies Section 1.2.43  Contractor Supervision
recommernyled to be Consuttant; PIU/ASRP
used in the project

All along the Project MoRTH: 1119 Contractor Supervision
corrdor and alt haul Consulant; PIU/ASRP

roads

#
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sk No Activities Management Measure Location Reference’ Responsibitity
Planning and Supervision and
Exerution Monitoring

213 Constructmn work
2131
Water

contractor of wppﬁ&ﬂs of materials and
similarly

R . i -
The urﬂoading of matarials’ at, construction
- sites close to settiements shall be restdmd to

daytime omly. -
Disruption te other users of Whllewmhng»across or close to any perennial  Water withdrawal
water bodies; Contractor shall not obstruct!

locations
prevent the ﬂow of water; .

Coﬁstmt:tioﬂ oV “lote to the non-
pemmiai‘stteam i bemm_ianaken it dry
season and if such actlww is &ke‘ ‘
constwm or impact the mmmwn i

teag m weaks In advance} shatl be pm@d&ﬁ
1o such tﬁﬂmmunity‘ Such water body my e
timited 2o ponds wates harvesting structures
{WHS), feedef
sources exc

i :.tﬂgsup;iy af water or aceess 4
beiag mm;i&e&y cut o'ff then the Co
shali miea"nec&sa:y arrangements to.p
water in the intethm ﬁeﬁed Water quality test
shall be dme prior 1o pmu{dmg f suppigslng
watear Qo

oy

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

X A
e Li e

MORTH:304.3.2; Contractor
Water Rules

and )

Policy of the -

State

Supervision
Consyltant; PIU[ASRP
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5t No Activities Managament Measure Location reference’ Responsibility
Planning and Supervision and

Execution Monitoring
stepper slopes than, 1:2 (W to H), Proper slope ;
protection’ measures have to ‘be teken as
approved by the Enginter - Incharge of (5C
and ASRP/PIL.

. The Comtragtar shall take prior approval of the

i River Authonty (Bmhmuaputra Boardd or

! rrigation Department and C8C for any such

activity. The ASRP/PILU sholl ensure that

Contractor has served the notice to the
downstream users, of water well in advance

where such diversigh pf the flow Is likely to

affect the downstream population subject fo

the condition thet upder-ne droumstances the

downstream flow shall be stopped putting the

- wildiife, the aguatic faune and the shore ine

settfement under distress.
2.13.2 Drainage and Flood Contractor shall ensure that no construction  Surface water sourcey/  MoRTH3053.7; Contractor Supervision
Lontrol raterials ke eanth, stone, ash or sppendage  draing/ Matohs/ Ponds MoRTH 306 Consultant; PIL/ASRP

disposed off 10 as not to blogk the flow of et
water of any water course and Lross dralnage
channeds,

Where negassary  adequete  mechanical
devices to ballout accumudated water from
construction sites, camp sites, storage yard,
excavation areas are 1o be presettied andg
arranged well in advance of the rainy season
basides providing temporary ross drainoge
systems,

The contractor shall take all adequate
precautions 1o ersure  that  corstruction
materials and excavaded  materials are
enclosed in such 3 manner that erosion or run-
off of sediments is controlied, Silt fencing shall
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5l No

Activities

Management Measure

Logation Reference’

Responsibility

Planning and
Expeuition

Supervision and
BAonitering

21.3.3°

2134

of 5ot Erosion

Siltation of Water Bodies and
Degradation of Water Guality

Slope Protection and Control

be installed prior to the onset of the monsoon
at alt the required locations, as directed by
£ngineer - incharge of 050 and ASRP/PILL

The contractor shall also ensure that no
material biocks the natural flow of water in
any water course or cross drainage channel.
Prigr to monscen, the contractor shall provide
gither permanent or temporary drzins fo
prevent water accurmnulation i surrounding
residential, commercial and agricuitural areas.
Contractor shall construct sHt fending 3t the
base of the embankment construction near all

Slit fem:ing shali be provided prior to the

commencemént of earthwork and shall
. tontinug il the stabilization of the
~ - embankment slopes are complete on the

‘pammiar subesection of the road. ‘

The wmrw&r shial also put up sedimmtatim‘ 3
cum- grem wias at the outer mouth of the

drains lecated in truck fay byes and bus bays
", which are ultimately ehtering-into any surfacs
" water bodies / water channels with a fal

The contractor shatl construct slope protectwn
works as per design, or as directed by the
Enginear - Incharge of CSC to control sol
erosicn and sedimentation through use of
dykes, sedimentation chambers, basins, Bber
mats, mulches, grasses, slope drains and other
devices as required under specific local
conditions.

waler bodies {including wells} and around, the.
siod(pﬁes at the constniction sites. 1; o

exceeding 1:5 m. P

Surface water sources/ MoRTH. 306 Contractor

‘dra{:ssf Nalahs/ Ponds

8tc.

MoRTH:
305.2.2.2;
MORTH: 308.2;
Guideling for
Slope Stability
and Erosion
Control

High raise Contractor
embankment and
surface water bodies

incations

Plantazion of vetiver
grass for B0 mis
proposad at I lecation

Supervision
Lonsultant; PILIJASRP

Supervision
Consultant, PIUJASRP

I_EJA\ '
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Sl. No Activities Management Measure Lacation Reference’ Responsibility

Planning and Supervision and
Execution Monitoring

{100/460 to 100/500)
Contractor shall ensure the following: for $12 sq.m on both
After construction of road embankment, the sides of the
side slopes of all cut and fill areas shall be embankment with an
graded and covered with stone pitching, grass average width of 6.4m
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 sprinklingof 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
2141 Water Pollution
214,11 Water Pollution from The Contractor shall take all precautionary Surface water sources/ MoRTH:111.4; Contractor Supervision
Construction Wastes measures to prevent the wastewater drains/ Nalahs/ Ponds MoRTH: 111.1; Consultant; PIU/ASRP,
E generated during construction from entering  efc. Water Act, SPCB
into streams, water bodies or the irrigation 1974
system. Contractor shall avoid construction :
works close to the streams or water bodies
during monscon.

All waste arising from the project are to be

9-26




EA & $4 for Assam State Roads Project
PWE, Government of Assam

[
+ i

Draft Environmental impact Assessment Report {SH-32)
fune, 2011

5. No Activities

Maragement Measure

Location Reference” Respansibiiity

Planning and Supervision and
Expcution Monitoring

2.1.4.1.2 Water Poliutian from  Fuel,
{ubricants and Cherncals

‘2142 Air Pollution
2.1.4.2.1 DustPollution

disposed ‘off n thamannerthiat is acceptable
to the State Pollation Controi Board of as
directed by :Engineer — lncharge of CSC. The
Engineer —~licharge shall certify that all Biguid

wastes disposéd off from: the sites meet the.

distharge standards, . 35 .-

Contractor shalf ensure that &l
vehitle/machinery and equipment operation,
maintenance and refueling shall be carried out
in such a fashion that spillage of fuels and
lubricants dows not contaminate the ground.
Oil interceptors shall be provided for vehicle
parking, wash down and refueling areas ay per
the design provided.

in all, fuel storage and refueling areas, i
tocated on  agricultural  land  or  areas
supporting vegetation, the top soif shall be
stripped, stockpiled and  returned after
vessation of such storage.

Contrador shall arrange for coliection, storing
and disposal of oily wastes to the pre-
identified disposal sites approved by the
Engineer - Incharge. Al spills and collected
petrateurn products shall be disposed off in
accordance  with MoEF  and  state PC8
guidelines.

Engineer — Incharge sholl cerufy that all
arrangernients comply with the guidebnes of
PCB/ MoEf or any other relevant laws,

The contractor shall take every pracaution to
regfuce the level of dust (SPM and RSPMY fram
erushers, material storage yards, haul roads

i

Surface water sources/  MoRTH: 111.4; Contractor Supervision
drains/ Nalzhs/ #onds MoRTH: 111.1; Consultant; FUSASRP,
etc. SpCB

Petroleurm Act

ang Rules;

MoEFCPCR

Naotifications;

Guideling -2 for
Construction
Camps

Construction area/ site,  MoRTH:111.1;  Contractar Supervision
Canstruction ¢amps, MoRTH:111.5; Consultant; PIL/ASEP,
Materials Loading / MoRTH:111.9; SPCH
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Sl. No Activities Management Measure Location Reference’ Responsibility

Planning and Supervision and
Execution Monitoring

and construction sites (including earthwork, unloading facilities MoRTH:111.10;
dismantling, scarification and material mixing Air Act;

sites) by sprinkling of water, mist spray, SPCB Rules and
encapsulation of dust source and erection of Guidelines
screen /barriers,

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 shoutd be less than 500 pg/m’.

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.
2.1.4.2.2 Emission from Construction Contractor shall ensure that all wehicles, Construction camps, Motor Vehicdes Contractor Supervision
Vehicles, Equipment and equipment and machinery wused for Materials Loading / Act Consultant; PIU/ASRP,
Machineries construction are regularly maintained and unloading facilities SPCB
confirm to the emission standards specifled by Pollution
. the_ (PCB. Certification issued for such . Monitoring
.o contrivances obtained from .7 Formato=.*
- .défé}gnated/approved authority shall be * Format EC1
submitted along with the specified reporting
format,

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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5. No Activitigs Management Measure Location Reference’ Resporsibitity
Planning and Supervision and
Execution Monitoring
submitted ta CSC and ASRP/PIU as per the - . v [
_Pollution  Monitoring Plai in-ithe’ ‘ an g
N 2 . formar. " o
2.14.3 Noise Poliution
214.3.1 Noise Pollution: Noise from *The Contcactor shall confirm the followings 5" - - Noise rules, *  Contractor - Superyision
; .. Vehicles, Plants and Al plants and ﬁﬂmpmentusw Inconstruction  Schocod -77/86S, 29& . . emﬁmm
e e 3 frment’s : [including the NHA asgragate crushing plant). Scﬁooi a8/208 ) ?mfﬂsm, 5PCB,
' .. shalt strictly conformto the' MoEE/ CPCB noise MORTH: '

"o standprds. Ternple E2/100 Section: 2012 - . :
ﬂ!fvei;aclesandeqmpmt used in . Temple - 707000 . MORTH- _~ 7. Affected ;
constriction shall be fitted with exhaust < Mosque - 70/010 Section 1113 7 Communities; PRS;,
silencers. - © Haamghar- 71/200 e xagx% Statf at Schools
Servicing of alf coas!ruction vehicles anﬁ T Mosgoe - 73720 : andiiealth Centras

. machinery shall be done regularly and during
- routine senicing apemheas, the effactiveness
wof exhaust silencars shall e checked and If
foynt defective shall be repfaced, -

i

Liniits for construction equtpmem used inthe
project such as compactors, rolfers, front
loaders, eoncrete mixers, cranes imoveabile),
wibrators and saws shall not exceed ?S dB (A}
“{measured at one meter distance fr; i
edge of equipment in the free field),

’ spmt‘ ed in the i-:nsdm'mem (Protectsbn} . s

rides, 1984, -
Maintenance of vehicles; equl
machinery shall be regular and up m
satisfaction of the Engineerto keep nmse'--
levels at the minimum,

idiing of temporary tiucks or other equipment
shall not be permitied during periods of
uriloading or when they are not in active use.
{MoRTH - Section: 201.2)

At the construction sites within 150 m of the
nearest habitation, noby construction work

- idgs {people gather for
refigious reasan} -
?3{'920

Seniall Sheine - ?dﬁ{?i}

* Naamgher - 75/6102

Small Shrine - 76/730

Medium sized Shring - -

78130
Small shrine - 79/180

- Maamghar - 80/500
‘Naamghar - 82}?35

Termple - 1:}1’30&
Tiosk - 22/3%5
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Sl. No

Activities

Management Measure

Location

1
Reference

Responsibility

Planning and
Execution

Supervision and
Monitoring

2.1.4.4
21441

Safety

Personal Safety

Measures for Labour, Material
handling , Paintingetc. ,

such as crushing, concrete mixing, batching
shall be stopped during the night time
between 9.00pmto 6.00 am.

No noisy construction acivities shall be
permitted around educational

institutes/health centers {silence zones} up. to .
a distance of 100 m from the sensitive "

" recgptors i.e, school, health centers and
« hospitals between 9.00 am to 6.0 pm.

Contractor shall provide noise barrters to the
suggested locations of select schools/
Ternples/health centers.

Monitoring shall be carried out at the
construction sites as per the monitoring
scheduie and results shall be submitted to
Engineer-ncharge of CSC. Engineer shall .be
required to inspect regularly to ensure the
compliance of EMP. (Refer MoRTH - Section
1113} °

Contractor shall provide all necessary safety
appliances such as safety goggles, helmets,
-,5afegy. belts, ear plugs, mask etc. to workers

all workers employed on mixing asphalt
materials, cement, ime mortars, concrete etc.
~Welder's protective eye-shields to workers
engaged In welding works

Protective goggles and clothing to workers
engaged in stone breaking activities and
workers shall be seated at sufficiently safe
intervals

All construction sites

Factories Act,
1948; .
Bullding and
Other
Construction
Workers. .,
(Regulation of
Employment
and Conditions
of Services) Act,
1996

1
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Planning and Supervision and

Execution Monitoring
Earplugs to workers exposed to [oud noise . e
. Eabave 7548 (AN, and workers womng
. crushmg, comgsaction, or mncret mm

' ;:3’?1@ mtmorshaﬂmm gwithall e
- regulations regarding safé mﬂa&ﬁn& iaddm.

. wo&nﬁn!aﬁcrms, gangway, sta '
excavations, tare.ndxes and safe means. : entrv
and egress. :

The conteactor shali not employ any persori.. .
brelow the age of 14 years for any wark and no ) -
woman shall be employed for the work of

: ;ta?nting with products contamlng lead in any
fnrm .
The ma:mdor shall also ensure that no:
cintaining lead or lead products is used exoept
in the form of paste or readymade paint,

Contractor shall provide facemasks to the.

workers when paint is applied in the form of ...

spray or @ surface having dry lead pamt s
" rubbed and mpped .

The Eontractor shall mark ‘hard hat’ and no .
smoking” and other ‘high risk’ areas and
enforce non-compliante of use of PPE with
zero toleeante. These shall be reflected in the
Construction Safety Plan to be prepared by the
Contractor during mobilization and shall be

approved by Enginger.
1442 Troffic and Safery B The contractor shel take all necessary Al along the project MoRTH - Contracter Resitdent Enginger;
Pedestrian Safery measures for the safety of traffic during  corridorand all haul Section 112.2 Bridge Engineers
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Sl. No : Activities Management Measure Location Reference’ Responsibility

Planning and Supervision and
Execution Monitoring

construction and shall provide, erect and roads and PIU/ASRP
maintain such barricades, including signs, IRC guidelines

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 MoRTH specifications.

Pedestrian Safety shall be ensured. Pedestrian
circulation shall be demarcated prior to start &
unsafe areas shall be cordoned off
21443 Risk from Electricai The Contractor shali take all reguired All construction . Contractor Supervision
Equipment(s) precautions to prevent danger from electrical  equipment . a Consultant; PIU/ASRP
. ' . equipment and ensure that - L Sy e
.. No material shall be so stacked or placed as to T o
.+, tause danger or inconvenience to any person
or the public.
All necessary fencing and lights shall he .
provided to protect the public in construction
10Nes. . .
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 gopd working order, shall be
regularly inspected and properly maintained
as per IS provision and to the satisfaction of
the Engineer - Incharge.
2.1.4.4.4 First Aid The contractor shall arrange for - All construction sites Building and Contractor Supervision
A readily available first aid unit including an the other Consultant; PIUfASRP
adeguate supply of sterilized dressing Construction
materials and appliances as per the Factories Workers
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Planning and Supervision and
Execution Monitoring
Rules in every wiork rone {Regulation of
Avallability of sultable transport a1 all times to £mployment
take injured or sick persons] to the nearest and Conditions
hospital of Service) Act,
Equipment and trained nursing staff at 1996
construction camp.
2145  Culwural Properyys . ¢ T ) i S -
21451 Chance Found Archaeological All fossils, coins, articles of value of antiquity,  Along the project road.  Central and Contractor Supervision
Property structures and other remains or things of State Laws Consyltant; PIL/ASRP,
geological  of  archacclogical  interest State Archealogical
discovered o the site are the property of the Bepartrent
Governmaent and shall be dealt with a5 per
provisions of the relevant legistation.
The contrector shail  take roeascnable
precautions 1o prevent his workmen or any
wther persons from removing and damaging
any such anticie or thing, He shall, immediately
upon discovery thereof and before removal
acquant  the  Engineerincharge of  such
discavery and carry out the G instructions
for deshing with the same, waiting which ali
work shall be stopped.
The Engineer shall seek direction from the
Archaeotogical Servey of India (A%} before
instructing the Contractor to recommence the
work in the site.
2148 Ltabour Camp Management . -
214861 Lowation of  Comstruction The coatractor shall provide, i required, erert  Along the project Building and LContractor Supervision
labour camps: ared maintain necessary (temporary] living  corridor at the location the other Consultany; PIU/ASRP
accommodation and ancillary facilities during  of construction laber Construction
Accommodation the progress of work for labour to standards camps Workers
and  scales  approved by the Engineer.
incharge. {Regulation of
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Management Measwre

{ocation Reference’ Responsibility

Planning and Supervision and
£xscation Monitoring

21462 Potable water

Contractor shall follow ail relevant provisions
of the Faciodes Act, 1948 and the Building &
other Construction Workers {Regulation of
Employment and Conditions of Service} Act,
1896 for construction & maintensnee of labor
camp.

Construction camps shell not be proposed
within 1000m 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 {abeur camp shall be
submitted to Engineer prior to their
construction.

The ¢onstruction shall commence only upon
the written approval of the Engineer -
incharge.

The Contractor shall construct and maintain ail
tabour accommuodation in such a.fachion that
uncortaminated  water i awgilable for
drinking, cooking and washing. within the
precincts of every workplace in an awessible
place, as per standards set by the Bullding and
other Construction Workers (Regulation of
Employment and Conditions of Service) Act,
1996}, The contractor shall slso guarantee the
following: )

Supply of sufficient quantity of potable water
{as per 15} in avery workplacefabor camp site
st suitable and easily accessible places and
regular maintenance of such faciities,

If any water storage tank is provided that shall
he kept such that the bottom of the tank s &
jeast Imt. from the surrounding grouad level,
If water is drawn from any existing well, which

Employment
and Conditions
of Servicel Ace,
1996

Construction fabor Butiding and Contractor Supervision )
CBMDS the other Consuitant; PIUFASRP
Canstraction
Workers

[Repuiation of
Ernployment

; and Conditions
of Service] Arct,
1956
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Si. ho Activities

Management Measure

Lacation

Reference” Responsibility

Planning and Supervision and

Bt

21463 Sanitation and Sewage System

" well. The trap door shall be kept focked and

is within 30mt. proximity of any toilet, drain or

other source of poliution, the well shall be:"

disinfected befare water i used for drinking,
LAl such wells shall be entirely covered and’

-provided with 3 trap door, which will be dust - .
. proof and waterproof. B

_ Areliable pump shall be fitted to each covered

opened only for cleaning or Inspeciion, which
will be done at least once in 3 month,

Testing of water shall be done every month as

per parameters preseribed in 15 10500:1981,

. Compliance to EMP shall be reported “to
Engineer - incharge every week. Engineer -
Incharge shall Inspect the labour tamp.

* peripdically, to ensure compliance of the ENMIP .
The contractor shall ensure that -

The sewage system for the camp are designed,
built and operated v such a fashion that no
health hazards pogurs and no poliution o the
air, ground water or adjacent water courses
take place

Separate toilets/bathrooms, whersver
reguined, screened from those from men
{resarked in vemaculas) are o e provided for
women
Adequate water supply is to be provided in i
toitets and urinals
All toilets in workplaces are with dry-earth
system {receptacies] which are to ba cleaned
and kept in 8 strict 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 18
¢mi. jayer of waste or refuse and then covered

£amps

‘Censtruction labor

Execution Monltoring

¥

£ t

Supéwisém
Consultant: PiL/ASRP

Building and Contractor
the other
Construciion

Warkers

{Regulation of
Employment
and Conditions
of Service] Act,
1956

8-35



EA & 5A for Assam State Roads Project Draft Environmental Impact Assessment Report (SH-32)
FWD, Government of Assam June, 2011
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Planning and Supervision and
Execution Monitoring

with a layer of earth for a fortnight.
Adequate health care is to be provided for the
work force during the entire phase.
2.1.4.6.4 Waste Disposal : The contractor shall provide garbage bins in  Construction labor Environment Contractor Supervision
the camps and ensure that these are regularty  camps Protection Act, Consultant; PIU/ASRP,
emptied and disposed off in a hygienic manner ) 1586 and Rules SPCB, Local
as per the Comprehensive Solid Waste . Authorities
Management Plan approved by the Engineer - -
Incharge. Unless otherwise arranged by local
sanitary authority. The contractor has to make
amangements for. dispoesal ~of night soils
{human excreta) either by sultably approved
by the local medical health or munidpal
authorities or as directed by Engineer -
Incharge as provided by the contractor.
2.1.4.6.5 Stock-yards Location for stockyards for construction Construction labor MoRTH - Contractor Supervision
materials shall be identified at least 1000 m  camps Section 306 Consultant; PIU/ASRP,
from water course and separated and SPCB, Local
sufficiently away fromthe labour camps. Authorities

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.
21.4.6.6 Fuel storage and refueling The contractor shall ensure that all Construction labor Contractor Supervision
areas ] - construction  vehicle  parking  location, - ; camps. Consultant; PIU/ASRP,
; T . fuelflubricants . storage  sites, wvehide, <. . .& - . SPCB, Local
machlnery and equipment maintenance and ) ‘ Authorities
refueling sites are located at least 300 m from ) . . .
rivers and irrigation eanal/ponds S o . . 3

All location and lay-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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Planning and Supervision and
Execation Monitoring

2 Cahlractér i)emebi!izaiien

221 Clearing of Constructionof ,
E - Camps & Restoration
2.2 Redevelopment of Borrow
Areas

in a3l fuel stcsraée and- refueling areas, if

. Iocatad op agr«:uffureﬂand or areas supporting

the topsoni «shalt be stripped,

‘ The plan far the comstruction camp site shall
-abso.indade the .process of colledtion and

disposal of spent oll and grease, The coflection
and disposal methods for the spent ofl and
grease submitted as part of the construction
camp plan should be daﬁy approved by the
Engineer - Incharge, .

Lontractor to prepare site restoration plans

for approval by the Engineer. The plan has to

‘e jmplemented by the contractor prior 1o

demobilization.

On compietion of the works, all temporary
structures shall be ceared away, all rubbish
bumt, excréta or other. disposal pits or

- trenches filled in and effectively sealed off and

the Eite [eft clean and tidy, at the Contractor's
amns&, L3 ﬂ‘w pntire satisfaction of the
Engineer. .

Hesidual topseil shall be distributed on
wiaie%ingfpzéxim%e barren/rocky areas as
identifted by the Engineer in a laver of
thickness of 75mm - 150mm.

Redevelopment of borrow areas shall be taken
up iy sccerdance with the plans approved by
the Engineer.

All Construction
Workers' Camps

&t all Borrow ares
jocations suggested
for the project,

W

Contractor; Resident ASRP/PIU
Engineer of 5C;

Erwirarsment Gificer of

sC

Contractor; Resident Aspe/pil

Epginesr of 5C;
Envirpament Officer of

m
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5l No Activities

Management Measure

Location

Responsibility

Planning ansd Supervision and
Execution Monitoring

3.0 Ervirorrnental enhancement and special Issues
Enhancement of all inddental spaces shall be At suitable locations

kS Erhancernent measures

32 Road side Plantation Strategy,
Tree Planting &
Protection

planned and carried cut prior to completion of
construction, along the project read, Some of
the enhancement measures to be considered
along the project roeds include Avenue tree
plantation along the entire stretch of the road,
Planting of shrubs in medians, rain water
harvesting, adeguate storm water drainage ,
Landscaping at junctions to improve aesthetics
etc. A total of 250 trees will be cut along 5H-3
for the purpose of the project and as
compensatory measure 7600 trees shall be
planted and protected.

The contractorfidentified agency (wherm
specifically identified} shall do the plantation
at median andfor turfing ‘at.embankment
slopes as per the tree plantafion’strategy
prepared for the project, .

A tok3) of 7500 sapfings shall be planted along
the Right of Way. Minimum B0 percent

survival rate of the saplings shall be acceptable
otherwise the contractor shall replace dead
plants at his own gost, The contractor shall
maintain the plantation till they handover the
project site to ASRP,

Giving due protection to the trees that fall in
the shoulders fcorridor of impact shall be the
prime focus during Construction/past
construction,

Re-plantation of at least twice the number of
trees cut should be carried out along the
projedt road. Since the major portion of the

along the projert
road

All tree plantation /
greenery areas of
the project;

Atlocatling -

identfied along the

profict road

5

PIL/ASRP; DPR
consultants; Forest
Bepartment;
Supervision Consultant

ASRPIPIU

PIU/ASRP; DPR
consultants; Forest
Department;
Supervision Consultant

Praoject Director,
PIL/ASRP
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Sk No

Activities

Management Measure

Location

1
Reference

Responsibility

Flanning and Supervision and

33

34

Transplantation

Flora and Chance found Fauna

projecs road may pass through epen fands,

7 planting of trees along the entire stretch of the

rpad 8 recommended as an enhancement
measure, which would also serve 8 2
mechanism to dajineate ROW and prevent
future encroachments / squatters into the
right of way, wherever passible,

" . Growth and survival of trees planted shall be
- ensured and monitoring dons at least for a

period of 3 years Survival status shall be
repurted on monthly basis 1o Engineer -
incharge.

The Engineer - incharge shall inspect regularly

the survival rate of the plants and campliance

of triee plantation guidelines.

Aditrees up 1o 45 om girth at breast henght and
naturally occurring medicinal
shrubs/bushes/grass dumps with in the Row
shall be uprooted mechanically with ball of
earth intact for relocation and transplantation
at various pre-identified locations such as
degraded sites, embankments of road-side
water hodies, temples, near-by market places,
religious properties, schools and along road
corridars for preventing loss of diverse
vegetative cover and for reducing growth
period.

The.:; contraxcter  shall
pm@u&on to prevent his werkmen gr.any-

e Gthef émmnﬁ from. mﬂoﬁag and damaging
i 'anyfhraipiantlvegetatiwﬁamifauna(an;malj! B
e m&:dmg flshlng in any water body and %

hunting of any animal,

B any  wild animal %5 found near the

o

Alung the project
read

take mmah'ews Ahngthepmlect,

road

Execution _ Monitoring

PIU/ASRP;
Forest Dept., GoA; Tree
Felting Contractor

Project Directer,
PIUSASRP

Congractar;
Superyision Consultant

ke

PiU/ASRP;
Supervision
Consultant; #
forest Dept, GoA
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Sl. No Activities Management Measure Location Reference’ Responsibility
Planning and Supervision and
Execution Monitoring

construction -site at any point of time, the
contractor ‘shall immediately upon discovery
thereof acquaint the Engineer - Incharge and -« ..
execute.the Engineer's instructions for dealing .
with the same.

The EngineerIncharge 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 officals.

35 Sensitive Areas The sensitive areas like Schools, hospitals are  Concerned locations
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.

Construction activities shall be confined within
the present available Row, regularly strict
monitoring/supervision should be done to
minimize/control  airnoise  pollution and
abatement of dust particles at minimum level
possible using well ‘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 OPERATION STAGE (Activities to be Carried Qut by the ASRP/Forest Department, GoA )
41 Monitoring and Evaluation of The ASRP/PIU shall monitor the operational  All along the project - PIU/ASRP PIU/ASRP
Operational Performance of performance of the wvarious 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
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S No

Activities

Management Measure

tocation

X
Reference

Responsibility

Planning and Supervision and
Exaecution Muonitoriag

4.2

4.3

Maintenanee of Drainage

Poltution Monitoring

{section 7.2 Environmental Monitaring Pan}.

Alsn, the rehabititation works at degraded
sites along nalas, strearmss and gullies after soi
and water conservation measures has to he
inspected, recorded and damages timely
repaired  for effective  funclioning  and
maintenance of such efforts in the field. Al
observations  and  data  shall be added
Jupdated in the Database/information
Management System  developed for the
project, This also covers other points given in
this table.

ASRP/ PIU shall ensure that afl drains {side
drains and all cross drainages} are periodically

“cleared especially before monsoon season to

faciftate. the quick passage of rainwater and
avoid flonding ‘without damaging the spurs
and check damy erected to stabilize the course
and flow of all such drainage channels.

ASRP/PIL shali ensure that ali the sediment/oll
and grease traps set up at the truck and bus
lay bye sre cleared once in every three
months. . i 7

The periedic monitoring of the ambient air
quality, noise level, water [both ground and
surface water} quality, S0
nollution/contamination are to be continued
at pre-designated locations as identified in the
Poltution Moaltoring Plan and if necessary, at
additional lecations for comparative study of
pre and post operation data in prder (0 ensure
further improvement/modification iIn similar
future works.

Al along the project
corridor

Alt along the farojéct
corridor

MoRTH
spedfications;
IRC guidelines

Environmental
Monitoring Plan
{section 7.2)

PIU/ASRP PIIJASRP

PIU/ASRP;
SPCB

PIL/ASRP;
SPCB
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Sl. No

Activities

Management Measure

Location

I
Reference

43

4.4

4.5

4.6

Atmospheric Pollution

Noise Pollution

Soil Erosion and Monitoring of

Borrow Areas

Road Safaty and Maintenance

of Assets

ASRP/PIU shall appoint specific pollution
monitoring agency forthis purpose.

Ambient air concentrations of vations
pollutants shall be monitored as envisaged in
the Environmental Monitoring Plan at pre
designated lacations to compare the fevels
with the pre-construction data.

Additional data at other locition may’ be
collected as per any site speuﬂcreqtnl:ement
Noise pollution shall be monitored as per
environmental menitoring plan at sensitive
locations where pre-construction noise data
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 ‘ne horn zones' near
sensitive locations shall be maintained and
kept dean. Monitoring the effectiveness of the
pollution attenuation barriers shall be taken
up thrice in the operation period.

Visual monitoring and inspection of soil
erosion at borrow areas, quarries {if closed
and rehabilitated), embankments and other
places expected to be affected, shall be carried
out before monsoon, during monscon and
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 activity
together with the cost involved.

No advertisement/haoardings shall be allowed
within the Right of Way limits of the project

All along the project

corridor

All along the project

corridor

Borrow areas

All along rhe project

corridor

Environmental
Monitoring Plan
{section 7.2)

Environmental
Monitoring Plan
{section 7.2)

Guideline - 3 for
Borrow Area
Management
(EMF)

»

L ]
i

June, 2011
Responsibility
Planning and Supervision and
Execution Monitoring
PIU/ASRP; PIU/ASRP;
SPCB SPCB
PIU/ASRP; PIU/ASRP;
SPCB SPCB
" PIU/ASRP PIU/ASRP
PILI/ASRP PIU/ASRP
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SI. No

Activities

Management Measure

Locatipn

Reference’

Responsibility

Manning and
Execution

Supervision and
Monitoring

ropd.

Reguler maintenance and cleaning of assels
such as sign boards, bus stops, drains etc. shall
pe 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 2-2. Monitoring plan does not
include the requirement of arising out of Regulation Provision such as obtaining NOC/ consent for plant site operation.

Table 9-2: Environmental Monitoring Plan

Attribute Project Stage  Parameter Special Guidance Standards Frequency Duration Location Implementation
Air Construction S0,, NO,, RPM, - High volume sampler to be Air (brevention Three seasons per 24 hours Along the Contractor / PIU
SPM, 0,,Pb, CO, located SOm from the plant in the  and Control of year Sampling road Hot mix /
NH;, CcHg, BaP, As  Downwind direction. Use method  Pollution) batching plant
and Ni specified by CPCB for analysis Rules, CPCB,
2009
Operaticm2 Two seasonsin a Along the Contractor / PIU
year for three years road
Water Construction All essential Grab sample collected from Indian Standards ~ Four seasons per Grab Alongthe road  Contractor / 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 1982
Environmental
Specialist of the
CSC and PIU
QOperation Four seasons for Contractor / PIU
three years
Nolse Construction Noise levels on dB Equivalent noise levels using an” MoEF Noise Three seasons per Legin Along the Contractor / PIU
: (A) scale integrated noise level meter kept  Rules, 2000 year dB{A) of day road Hot mix / .
at a distance of 15 from edge of time and batching plant -
pavement Equivalent noise lavels night time Co
using an integrated noise level
meter kept at a distance of 15 -
from edge of pavement
Operation Three seasons per Along the Contractor / PIU
2 Parameters to be monitored for Operation stage is same as Construction stage
9-44
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Attribute Project Stage  Parameter Special Guidance Standards Frequerty Duration Location implementation
year for three road
. years.
Soll canstruction  Monitoring of P, - Sample of sofl collacted to Threshold for Four seasons per Grab Along the Contractor / PIU
‘ ‘ SAR and Ol & * acidified and anafysed using each yenr Sampling road Hotmix / .
Grease . - . " absorption $pectrophotometer contaminant set’ .. ... . batching plant
R ‘ by IRIS database R
(o of 7
o USEPA unti
naticnal
standards are
promulgated
Operation Four seasons for Along the Centractor / PIU
three years road
Borrow area  Construction  As per Guidelines . Visual Observation Once in a month - Borrow area Contractor
- location :
Tree Operation As per {Quarterly - Areas where Congractor / i)
plantation stage Rehabilitation Plan plantation is
being done
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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, C8C (if any) and Contractor will be responsible for
ensuring that the environmental commitments made to requlatory agencies, lending agencies
and other siekeholders during the ElA process are met. To execute EMP is a cumulative
responsibility of ail three parlies involved, indicative responsibility mechanism has been
presented in Table 8-3, as developed for upgradation projects.

Figure 8-1: Organisation: Setup for EMP Empiememaﬁen

Table 8-1: Institutional Respongibilities

System Deslgnation Responsibilities
Coordinating/Facilitating Chief Engineer . » Overview of the project implementation
Agency APWD (ARIASP & RIDF) » Ensure timely budget for the EMP

. # Coordination with different state level committee, to obtain
Regulatory Qearances
» Participate in statelevel meetings
+ Monthly review of the progress.
Project Manager ¢ Overall responsible for EMP implementation
APWD {ARIASP & RIDF) » Reporting 1o various stakeholders (World Bank, Regulatory
bodies) on status of EMP implementation
+ Coordination with PiU Staff (Environmental officer).
+ Responsible for obtaining Regulatory Clearances
* Review of the progress made by contractors
* Ensure that BOQ tems mentioned in EMP are executed as
per Contract provisions,
Environmental . Assisti;;g Pmpgt Manager in overall implementation of EMP
Officer {PIL) » Review of gerlodic repofts-on EMP implementation and
advising Project Managerin taking corretive measure,
+ Conducting periodic field inspection of EMP Implementation
» Assisting Projéct Manager to reporting various stakeholders
{Word Bank, Regulatory bodies} on status of EMP
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System Designation Responsibilities
: implementation
» Preparing emvironmental training program and conducting
a the same for field officers and engineers of contractor
implementing/ Monitoring  Engineer- lncharge s Act as an “Engineer” for supervising EMP implementation
Agency {CSCif any } ’ Responsible for maintzining quality of EMP envisioned in
Detall Project Report
&zintaining progress reports on EMP implementation
Periodic reporting to PIU about the status of EMP
implementation
Work i clese coordination with Environmental officer (PIU}
and contractor
Executing Agency Enwronmentsai Manager » Bespansihie for ensuring the amplementat:on of EMP a3 per
of . _ provisionin the documeat.
Contractor ~'s Practly reporting to the Project Manager of the Contractor
) Discussing  vardous  environmentalfsoelgl  Issues  and
. environmentaifsocial  mitlgation,  enhancement  and
rmonitoring asions with all c;sm:med directly orindirectly
Assisting Ris project manger to ensure social and
environmentally sound and sife construction practices
*» Conduéting periodic emi:mmental and safet? training for
contractar’s engineers, supervisors and workers along with
ensitization on socal issdes that may Ese Asi
SRR i construction stage of tbe project
R ) * Assisting the PIU on vaﬂous envimnmental monkarézzg and
o control activities including poilution momitoring; and
‘ ' » Preparing and submitting monthly/bio-monthly reports to
PIU on status of implementation safeguard measures

L]

L]

-

9.4 Good Environmental Construction Guidelines

Comprehensive environmental construction guidelines have been prepared o 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. All guidelines listed are
presented as Annexure 5 for reference and implementation into the Environmental Management
Plans for the specific projects.

Tabile 84: Guideline for Good Environmental Practices

Guidelines Activities
Guideline-1_ Site Preparation . 3
Guideline-2 Construction ang Labuur Eamps

Guideline-3 Borrow Areas

Guideling-4 Topsoil Salvage, Horage znd Reptacement
Guldeline-5 7 Quarry Management

Guideline-6 Water for Construction

Guideilne-7 co Slope Stabiltty and Erosion Controd E
Guideline-8 Waste Managemant and Debris Bis;msa
Guyldeline-5 Water Bodies

Guideline-1i0 Drainage

Guideline-11 Construction Plants & Equipment Management
Guideling-12 Labour and Worker's Health and Safety
Guideline-13 Cultural Properties

Guideline-14 Tree Cutting and Afforestation

Guldeline-15 ) Forests and Other Natural Habitats

Guideling-16 Alr and Noise Pollution

Guidellne-17 -~ - Envirpnmental Monitoring
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9.5 Cost Estimates for Environmental Management

Mitigation measures proposed in the EMP will be implemiented by the Contractor. The works fo
be undertaken by the Contractor have been quantified and the gquantities included in the
respective BOQ items such as earth works, slope protection, noise barriers, road safety features,
and shrub plantation.

Provisional guantiies have also been inciuded for additional measures that may be identified
during construction and for silt fencing which will depend on the Contractors work methods and
site locations. ltems and quantities have also been inciuded for enhancement measures.

More general environmental management measures to be followed by the contractor have been
inciuded in the specifications and this EMP. These cannot be quantified and are to be inciuded in
the contract rates. A total of Rs. 0.66 Crores has been sliocated for the environmental

management for the Project road.

Table 9-5: Environmental Management Budget

Envirormental Management - Civii Work

5. Neo. Item Unit Rate {Rs)  Quantity Cost (Rs}  Responsibifity
A CONSTROCTION PHASE
1 Mitigation Measures
1.1 (i interceptors Namber 000 4 20,000.060
1.2 Recharge pits Number 20000 8 560,000.00
13 Sift Fencing Length {mi} 00 200 120,00000 Contractor
14 Dee;;e;aisg;gf Ponds Number 25000 7 175,000.00 PILL C5C !
2 Enhoncerment of Cufturad ’
Properties .
2.1 Partially affected Number 50000 & 300,000.00
Environmental Budget During Construction Phase {Chvil Works} 1,235,000.00
£nvironmental Management - Enhancement and monitoring cost
. N, T Hem “‘Unit Rate (RS}  CQuantity Cost {RS}  Resporsibillty
8 Constriction Phase
Tree Plantation and Protection Forest
11 Trees Number 1000 2500 2,500,000.00  Department,
1.2 Bark wire fencing Per kg 75 3250 243,750.00 PIL, CSC
z Monitoring of Favironmentol Attributes during Construction Activity
2.1 Air Quality
2.1.1  Monitoring of Air Quality near Hot  No. of Samples 000 36 218,000.00
mix plants
212 Monitoring of Air Quality at Ceitical  No. of Samples 6000 3% 216,000.00
* Locations
22 Noise Levels BB, Assam,
221 Monitoring of Noise level at  No. of Samples &6 3% 144,000.00 5¢, Py
Equipment Yards
222 Monitoring of MNoise Levels at No. of 5amples 4000 36 184,00000
Critical Locations
23 Water Quakity No. of Samples E000 48 288,000.00
24 Soff Guaiity No. of Sampies 8000 36 216,000.00
Environmental Budget During Construction Phase {Enhancement and Monitoring ) 3,967,750.00
OPERATION PHASE
Manltoring of Envirenmentol Attributes during Construction Activity
1.1 Monitoring of Alr Quality during BCH Assam,
Operation Phase [yl < [H
1.2 Manitoring of Alr Quality a1 Critical  No. of Samples 5000 24 144,000.00
Latations.
13 Meonitaring at additional locations  Ne. of Samples OO0 24 144,000.00
Er.a


http:144.000.00
http:144.000.00
http:3,967,750.00
http:216.000.00
http:288,000.00
http:144,000.00
http:144,000.00
http:216,000.00
http:216.000.00
http:243,750.00
http:2,500.000.00
http:1,235,000.00
http:300.000.00
http:175,000.00
http:180.000.00
http:560.000.00
http:20.000.00
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Envirorenental Management - Civil Work

5. No.
2

P

22

3.1

Hem .
Monitoring  of  Noise  during
Operation Phase
Monitoring of Noise [evels at
Critical LocaBions
Monitoring at axdditional locations

Monitoring of Monogement &
Sperational Performance
indicators

Tree Protection {malntenance Cost
- Two years) T

tinlt Rate {Rs) Quantity

HNg. of Sampies 430 40

Ho. of Sarplas - 4000 40

5 10000 24

Envirenmsental Budget During Operation Phase {Enhancement and Monitoring }

Sub Total A+B+C

Grand Total INR. (Environmental Budget Exclusive of Cost of Measures Included
Under Good Engineering Practices, A+B+10% contingency}

Caost {Rs}

160,000.00

160,000.00

24D,000.00

848.000.00

6,050,750.00"
6,655,825.00

Respansibility
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10 Conclusion

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 environmenial 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 guidelings. The environmental impacts are expected to arise during the project
implementation phase viz. Project pre construction, construction and post construction phases,
the activities like free culting, 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 § — Environmental
management Plan.

The specific management measures laid down in the EMP will effectively address any adverse
envirgnmental 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 adequalé opportunities towards course correction to address any
residual impacts during consfruction 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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ANNEXURE - 2: Envirenmental Monitoring Fermats

format EM1: Selection of dispasal site locations

From To

{Give chainage and nearest settiements from both ends)

Criteria on which information for each site is to be collected Sitel  Site2  Site3| Site d

Area covered {m’)

Total Material that can be dumped within the site {m’}

Depth to which disposai is feasible {m)

Distance of nearest watercourse (m)

Nearast Settiement {m)

Datefs of Community Consultation/s

Whether the community is agreeahle to siting of dumping site [Y/N)

Date of Permission from Yilzge Council Prasident{VCP}

Proposed future use of the Site

Selected Site {tick any onz column only}
Certified that the above information is correct to the bast of my knowlatdges and belief.

{Cantractor / Concessionaire}
Verified: Date:
Recommandation on the suitabiiity of the site

Signed: Date:
Name & Designation:

Decision Taken {tick onej: Approved/Not Approved

Signed: Date:

Name and Designation of Deciding Authority

Enclosures

{Tick as appropriate)

i Maps of each location

2 Photographs

a Each disposal lncation

b fach community consultation

3 Photocopies of permissions from VCPs

Name and Designation of Verifier:

A-1




£A & SA for Assum State Roads Preject

PWD, Gavernment of Assom

Draft Environmental Impact Assessment Report {SH-32)

junie, 2811

Construction Stage:

Format EM2: Construction Camp and Storage Area

Report - {ate

Month

Year

Annexure 2

(Site Layout of Construction camp and working drawings of dwelling units with allied facilities to be attached with
format}
Format to be submitted before target date {dacided by PIU) of establishing camps
Location of Camp {km |

Sl No Item Unit Details Remarks
1 Detail of item camp
a Size of Camp mxm
b Area of Camp 56.M
[ Distance from Nearest Settlement
d Distance from Nearest Water Source Type/SizefCapacity/Present
Use/Ownership
e Date of camp being operational dd/mm/fyy
f Present land use
g No other trees with girth > (.3m.
h Details  of Storage  arealAvailability  of mxm
impervious surface)
i Availability of separate waste disposal from Cum
stOrpge area
2 Dietails of top soil stacking
a Quantity of tob sci removed 5Q.m
b Detail of storage of topsoil Describe stacking arrangement
3 Details of workforce
a Total NG of Labourers Hs
b Total no of Male Workers nos
¢ {No of Male Workers below 18 years of age nos
i Total No of Female Workers nos
e No of Female workers below 18 years of age  Inos
if No of children nos
4 Datails of dwelling units
3 No of dwellings/huts f03
b Minimum Size of Dwelling FrEXITY
[ No of apenings per dwelling nos
o Minimurm size of opening mxm
£ Walls specifications
f Roofing specifications
g Flooring specifications
h Drinking Water Tank specifications
i Capacity of Drinking water Tank Lum
! Size of Drirking Water Tank MIXMxm
ik Total no of WL nos
t Mo of Wes for female workers nos
m Minimuym Size of WC IR
n Total No of Bathrooms for fermate workers nos
o Size of septic tank for WC/Baths EXIMXI
g Capacity of Water Tank for WCs/ Bathrooms and general
: purpose
g Fencing around camp ¥/N
5 Details of facilities
a Availability of security guard 24 brs a2 day Yes/No
4] Details of First Aid Faciiity Yes/No



http:D::"=:=t.il
http:specifica~i0'.1s
http:girth2.0.3m

EA & 54 far Assam State Roads Project
PWE, Governmani of Assam

Drafi Environmental Impact Assessment Report {(SH-32)

fune, 2011

Annexure 2

C

Availability of Day Care Centre

Yes/No

i

d

Availability of dust hins (capacity 60 itr)

nos

H
H

Certified that the furnished information is correct the quality of work 15 a5 per god practice and all relevent
information as required is attached

Project Engineer

A-3




E£4 & $A for Assam State Reods Froject

PWE. Government of Assam

Draft Environmental Impact Assessment Report (SH-32)

June, 2011

{onstruction Stage Report: Bate Month Year

Format EM3: Reporting for Borrow Areas

Annexure 2

Site Layout of Borrow Area and Proposed

Borrow Area Redevelopment Plan to be attached with format Format to be submitted before target date as
{decided by Pt} for establishing Borrow Areas Borrow Area No. BA
Location of Barrow Area {(Km )

5l Ne lkem Unit Details Remarks by C5€, if any

1 Details of Borrow Area

a Date of Borrow Area hecoming operational
dd/renfyy

b Current Landuse

c Distance from Nearest Settiement Km

d No of settlements within 200m of Haul Road  |No.

@ No of settlements within 500m of Borrow Area [No.

f Total Capacity cum

g No of Trees with girth more then 0.3 m No,

h Length of Haul Road km

i Width of Haul road m

i Type of Hau! Road metal/dirt

k Size of Borrow Area sgkm

| Area of Borrow Area km x km

m Quantity Available curm

n Distance of Nearest Water Source Type/Stze/Capacity/Prasent

Use/Cwnership

o Cuantity of top soil removed cum

D Detail of storage of topsoil

g Daily/occasional use of the Borrow Area by the -
community, if any

r Probabie reuse of Borrow pit-ask community |-

5 Drainage channels/slope/characteristics of thel-
area

2 Enhancement Elements

a Quantity of top soif removed 5.1

b Detail of storage of topsoil 53.m

c Adjoining land use/Natural elements

d Near by catchment for storing water

e Erosion Control Programme

i Preventive measures for

i Leaching

i Mosquito Breeding

Hi Water run-off/contamination

iv Any other environmental degradation

3 Details of workforce

& Total No of Labourers No.

b Total no of Male Workers No,

¢ No of Male Workers below 18 years of age No,

d Total No of Female Workers No,

& No of Femnale workers below 18 years of age  iNo.

4 Details of redevelopment, Plan to he enclosed

Certified that the furnished information is correct the quality of work is as per good

practice and all relevany information as required is attached

Project Engineer

{Contractor 7 Concessionare)




EA & 5A for Axsor Stute Roads Project

Draft Environmental Impact Assessment Report (SH-32)

PWD, Sovernmant of Assora une, 2011
Annexure 2
Format EM4: Tree Felling
S.No | Links Physical Target Completion Target
Total |Target| Target | % of task compieted | Target Date |Date of Completion #| Reason for
Achieved task completed Delay if any
Unkt
1 nos
2 nos
3 nos
4 nos
{Signed}
PiU
Format EMS5: Tree Plantation
Construction Stage: Quarterly Report -Date Month Year
Physical Target Financial Target {ompletion Target
Target
Reason
{treefshrubsto Date of
Ti . f
5 be planted in | Target Achieved jcfr:;it:ts:d (?:::i) i;‘:iﬁt uzid ;;f:t Completion/% l}:i;f
N;: Activity Package) for completed if an
this Quarter i
{ ¥'::-n§ Km {To}| No.of | Survival
fNo. R
/ Ne. /No. | Trees ate {9}
Tree
Plantation
1
atong
roadside
Plantation at
2 Locatipns
identified for
snhancement
Certified that the above information is correct
Pl
A-5
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£A & 54 for Assam State Reads Project
PWE, Gavernment of Assum

Draft Environmental Impact Assessment Report (§H-32)

June, 2011
Annexure 2
EME  Topsoil Conservation Monitoring
Contract
Report No. Date .
Location Original Measures for Prosent Anticipated Distance Present Whether Is any other | Improvements £xtent of
Use of preventing Method period of of nearest | Slopeof | siltfencing | covering / required Compliance
Topsoil spillage of topsoll of Storage Water Pile provided? measure as pn date of
{Chainage} removed on Haul Storage course provided? report
Roadsi{Earthen/ {Months} {rn} {V: H} yes, what is
Matalled} it?

Certified that the above 15 trus,

Signed

{Authourised Representative of the contractor / concessionaire)

Verified

Signed

{Environmental Specialist of the Engineer}




£A & 54 for Assam State Roads Praject

PWD, Government of Assam

Draft Environmental lmpact Assessment Report {SH-32)

fune, 2611

Annexure 2

Format EC1: Target Sheet for Pollutionn Monitoring

Construction Stage: Report - Date Month Year
{ Locations at which monitoring to be conducted as per EMP}
] Completion Target
, Details of Duration of | Instruments Date of Reason for Dela
S.No | Chainage = | ation | Monitoring Used Target | o pletion if if any Y
Date
task completed
Air Monitoring
1
2
3
4
5
Water Monitoring
1
2
3
4
8
Noise Monitering
1
2
3
4
5
Certified that the Pollution Monitoring has been conducted at all the lucatiens specified In the EMP
Proiect Engineer Comtractor

A-7



£A & SA for Assam State Roads Project Draft Environmential Impact Assessment Report {S11-32)
PWD, Covernment of Assam fune, 2011

Annexure 2

Format EC 2: Target Sheet for Pollution Monitoring
Cperation Stage: Report - Date Month Year

{ Locations at which monitoring to be conducted §

Completion Target

Si.No | Chainage Details of Duration of | Instruments Target Date of Reason for Delay
Location Manitoring Used Completion if if any
Date
task completed
Air Monitoring
1
2
3
4
5

Water Monitoring

LN b | G | o3 | b=

Naise Monitoring

i [ WirI

Certified that the Pollution Monitoring has been conducted at all the locations specified in the EMP

Project Engineer




EA4 & 54 for Assam State Raads Project Draft Environmental Impact Assessment Report {5H-32)
PWD, Government of Assans

june, 2011

Annexure 2

Format OP 1: Survival Rate of Trees

Cperation Stage: Report - Date Month Year
I‘i’:::?:fe Roadside Trees Landscaping at lunctions Turfing on Embankment
Total Total
S. No.
° Total Total % Fotal Total % Area | Turfed %
Km-Km Trees Surviving | Survival Shrubs Surviving | Survival| Turfed | Area [Survival
Planted |"UTVIVINE | SUNVIVAL) o o nteq [PVTVIVING | SUrvivat) Tu ea
Surviving
Nos. Nes. % Mos. MNos. % Sgm. Sgm. %

Certified that the above information is correct

PiU




E4 & 5A far Assam State Reuds Profect Draft Environmental Impact Assessment Report (SH-32)
PWD, Government of Assam Jumne, 2011

Annexuyre 2

Format OP2: Redevelopment of Barrow Areas

Gperation Stage: Report: Date Manth Year
Te be monitored by PIU during operation period
Details of remarks to be appended wherever necessary,

sl Brawbacks identified Improvements Required
' |Activity Particutars Cthers [Ask . Remarks/
o .
N Construction Financial Community) Technical Hnancial Suggestions
1 Detalls of Borrow area and

Surraunding Landuse

2 |End use of the borrow area

Whether rehabilitation has
3 |been carried qut in line with
owners request

4 [Erosion Control Measures

5 [Number of trees planted

& {Reuse of topsoil

Breventive measures taken for
-Mosquito Breeding

7 |-Water runofff contamination
-Other Envirgamental
Degradatian

8 |Any problems faced by owner

Any problems faced by the local

community
If it has been developed as a
16 3,
fish pond,
A Details of available catchment
for storing water
& List of Fish species that can

survive in that area

€ Economic Benefits/Utliity

if it has been developed as an

i1
orchard

Details of suitability of soif and
water,

Type of Plantation

Economic Banefits/Utility

12 |Any Other End use

A [Particulars

B |Economic Benefits/Utility

Signed

{Environmental Specialist of £C of PIU }

A-10




ANNEXURE - 3: Soclo - Econemic Survey Questionnaire

English Version

H Farm No. Dale
Assam State Road Project (ASRP) Norme of Fvesiigator
Census & Sotio Economic Survey of PAPS Mame of Bupewvisor,
1D No Chainage Distance of Stucture from G
Address: Villaga. Block: Distriet
Phena Mo: .. Mobide No., pis: P,
1. Type of the Une: ] ,
U1 |Rewderi | 2 [Commmenl | 3 [seeimeR ERT R | 6 |Fampouse | 1 | Gommeent |
[ 3 Ageamwm | 8 | Owhad 10| Under fon | 11 OpeadendPld | f2 | Fanklon |13 [CatleShed | 4 |Rebgous |
|t | Fomest 1% [pumlond | 17 | Communiy Assels [ 18 JOens |
2. Type of Loss din 1 the profect
B P2 Lew |3 ! Lewew e 4] Leebhood 5 | Obens i
3. Fype of Owrrersiug :
i 1 | Privaie [ ¥ [ SGereecnmaenl [ 3 ‘ Frusl I & | Temole E & | CommRndy & E Duwrs? 3
4. Status of Pfgpeﬂy usor
i1 ] Ty ] 2 | Mardgaged ! 3 | Leased ! 4 ! Tennnt J $ f Encropotinent | & i Squatiat | ¥ [ Share Droppar ¢ 8 E Otners E :
fa, Sunwr Mo Sk, Total Laod Hikding: | Lecha | | Katha | [ Higha | | Aere | [ Feclare | ;
& Extsnr of impect:
F1 ] Pare [ 2 Trm |
Ta. Age of Rty . Np. of Years decapied L Mhich Floor?
Fo. Home of head of M 4.5 ] 4
9. ¥ Tenarad essee: G+ i
Name an Aovress of e onner, G2 3
0. /f the progreciy in on reat then the ameunt of rart being paid pet month: s i
11_Asseals in the Froperty.
&N Asnain Unite Owned 8. No Asaste Unita Owned 5. Nu Ansels Linkts {henadt
1 Tizes 7 Hared Panp 13 Temporary Shed
2 gy Wel E Witton Pairnygy 14 Washing place
3 Tubie Well [l Houndary Wal ) 15 Simne
4 Cpen Vsl i Babed Wis Fenang Ll Saating around Ties
& Yigter T it Gt H Lipurdsy Sious
[ Wt Tark 12 Calila Shed i Buthunom
12. Srructurs iypes Deiails:
wall Beed | Bamboe =] Fudf Ak | OB 13 Do you have:
@ @ ¥ & s ® 1| Rawn Cand ) Gl |
Roof Thowcn Tin Asbestox [ Tes | BGU | Doeny 2 ioters I Cant Ya3 o
@ @ @ ) & B K Elecitily B s He
Fioor Mugt § Congrete RGO Ties | Mubie | Stope | Othen 41 iegat preperty socyment Yag Ne
W @ @ @ 1 & ® 5] 5. Jaby I} Card of NREGS Yan No
_ Selvtbed Dnads Schetuled Trb Ottt Bawkouened ) Pty Challeryod 15. Family Type:
14, Soiel e 5 Classes (GBC) Genecal (G} @0y Joirt o
= ¥
1 b4 3 ] % Muciear @
18. H PAK is ST/ET Pleaye mantion the name of the s ey
17. What type of business are you doing, In case of commercial use? Any other. please specify
5 Ne Catsgory Cptlans
! P Dhaba Sweet Shig Hotel Resteursnt Moted Pen g
e L ] T whesier Fesr wheeler Cyide
2 Setace Industy Tesitoinng Hak Cuting. Csbidar Bladksanih repet Repair
bepcrs . Petrol Electns .
k| Reda Actry Grocery umsu.l. . Furniture Purg Shep Hardware Edecionics,
i Lok
E Plarshnusing G
b Somges — v |
o e g !
5 Tertry Aty ] FGO Fhkowy f bratye i
. Dovemment Velsriney
§ LT Schotd o g Howid

A-1




EA& SA for Assam State Roods Profect Draft Environmenial Impact Assessment Report {SH-32)

PWD, Coverment of Assam funs, 2011
Annexure 3
8. Capirai i on B fApproximersiv) Ks,
19. Vediso of the property; Land o8t . Building cost R
2. Codas for Rafstionship with Hewd of the Housshold,
: A .y

o e
16 ey
Winde skiven e pafien of 28 poopls
t Nema wha we and sotogether ;s
neasee wid sinrng Wil head
2. Reiationship
15 the RAME mile or ferale?
% Sex MU R W 7RTTTY TR T T 1R W M T i
(N S N T T+ R N I N O '
o Age Ho old ware NAME on the feat bikhday? |
) Reviei e 2ge on bl brthday i
& & S g & & E B 2] o @ & Sy el 1
Z Z 2’3 z & & % 3 3 & o = Linmaed i
fhacital 3 3 3 E 2 E) F 3 ® @ = S B | Deead B
£ @ At 5 & & % % & & &, & & Seaneaied
5 % 5 5 5 <2 & T & & & + St Weinwmy
5 ) ES £ & & 7 3 [ z 3 E 77T Ginde Unased moter
raon hax been sdupated.
[ & 1) i & ) i LEarala
] 8 : 3 & 3 Ea Paanary dinks Ulass 33
: k4 i @ 3 ) ) P & (& piph Sonootianed - B
. Education & E & £ & < & E 3 Sgondary s 8- Uy
o LA ] k3 & k 5 Hiphar Fry Ulase 11 - 13
G & & & & B L & 2] Honaking
2] D T B & B3 & T & o) F & 4 Chroiuste I
[ (3 k) k4] e [H & B & iy @& & Taphn #imkeale or haher]
Is the HAME working?
£4 T ow Loa V[ | a [ a | w1 om o4 1 | ey
e jaela gl il elelols [e]e 3 ik
What (5 Hhe maln antivly 2 the plsce ofjob? This ety hawe cftiple antries
7] i 0 2 B & 5] A 5] B & Arheans
) Z 2 &= : > ] 14 Z ] B Agicuyze
[ =) FF i Z ] 3 Agticutture Labwur
& & - : £ 3 i 5] Mon Agn Labor
£.2 Getupation
i & i + ol ] & : % 3 HBuprpaslmds
& & : & 3 £ & i) Lol Sanace [Dlaes | - il
2 =3 Fi Pl = 5 4 [ % i k) Chayl Sampes [THas VY
3 @ & F4 T @ ¥ & ES ® & Pty Berwe
& & B & 2 B £ 3 3 @& e Hmane:
¥ Yeuking Bays g weanth
What was the main reason for the XAME not working? Persnan whe ate not wirking
E & & 3t ) e G I L @& 2 Pz ek pepdaide
< = = b = 3 3 2 FIRE 2 D sessensnachaly
E3 El 3 & & 3 5 5 E & ) % 1 Houssho tamily dides
& ] i & & e S 4 & & & & i s v young i M st
& & e e @ & & B3 & 5 2 Lo
& IR [ [} & 3 3 & & @ %
4 ngurne How tuch doet the NAME ¢am th a momh'T .
[ ] I ] i } I ]
Any £33l possgused by the parson?
& o i i & 5] & i3 i g1 Tamsins
Z ) ] { 4} & e = r P Flootea
€5 sadlle T 13 S 5 5 F k] ] 3 & T Bating
& & f & & D & & ) 4 Electronic [ Walch Repair
& | @ ) : & ® IR T L Latne works
& & & & & B [ € & E Frahdicraft
2 B & & 7] < 5 ] & W Chhere




EA & 5A for Assam State Roads Project

Draft Environmental Impact Assessment Report (SH-32)

PWD, Governmant of Assam June, 2011
Arnexure 3
£21. Rehabititation Lprions.
; Pricrity - Priority
& No. Compansation i egiassmasi valus Choles #43 123 S Mo Compmnnation at repiacematt vaiug Cholcs (=)} 423
‘ Aternatwe shopsendencs ] Bren xlg land Aganal Land
i Emglovmest Supng Pioge Uonstiuchon g Self. Relocabon
] £ miphyginesd Donng Manlaianog ? Qlhera
4 Teaureng 15 wmprove the akill levei §
22, Assaty (hanad fother than aiectod onei:
Agriculiure Bropariies Othar Propattins
tigatet! Utt Irrigated CrobardiWasie! Busitress Qe Astale
et Lang Oryband | BerewHorfoulreLang | POCPent | Houss ol House Farm House | pasmbbehment
Arga Arse Arse Hes. Arge Ao Area Area Arez
Valuw Vel Valug Yalue Yalus Value Yalus Vakue Valug
|
23, Agricuitiurs Property:
Nz 0f Crop Haof Crops Yietd Per hore Tota! land Holding
24, Mousohatd Expanditure (Amount it Rs)
8 He, {Rs.} 8 Bo. {Re.}
i Food {fenthly 5 Hea®r (Monihly/Arnia
2 Echaswintn thionliy Anmash 1 Easiong tuel {Hengs)
¥ Chifiz (MoethletAnmaal) g Sonal Funcbons Aapai
4 eos) Teaved (ot B Wirknide Mattengnge (Mondhly ¢ Annalt
5 femwe (Honkhly) 15 Thit Sialion ravel donihly . Annunl}
25, Debrs: fArsount in Rs)
81 Ko, iRe 81, Ne. {As.}
i Lroggricuture Losn 4 Loan o vehucley )
7 Loanon Aase's & Loan for educsion
3 Jawll Losn & Birsonel Loan
28, Investments: { Armount in Rs)
&1, No, iR} &1 He, {Re}
1 Bepogls 3 Hundy Shares
¢ Ay 4 Busmness
27, Moaith Dotaids {if any major N
W No Nome of Porsoin Type of Disansn i Londitlon' P L
2B. Amenities arrd Faciiitins:
B). Na. Distanee approz, in e} B1. #o. Oistace {agerox, In km)
t Harkel T Chaw
? Sehand 8 arshn Plase
3 Liolege ] Agrutiure Meret
4 ey Haallh Center i Cammurty Centertal
K asteal Health Center i Pase gl Work
g Srragte Hoepdal
29, Mouse Hold tmms.
&1, Ko, Yayi Ko 8 No. ¥ua fHa
H [ Yot Ng H Food procassd - e « Gunder Yos Mo
[ Rebgerain i Yes He 3 Coinpuler ; Lapkp [ e
i Yoers Finite Yeh Yo [ At Condianer Yus Mo
4 Feur Phande’ ey Ne 0 At Gt es s
5 Felgphaze/Mobie Fhone Yag o Tt iomawave Oves Yas Hg
8 Wazhing Machine Yaa Na




EA & 34 for Assam Stete Roads Project
FWE, Government of Axsam

Draft Environmental Impact Assessment Report (SH-32)

fune, 2011
Annexure 3
Drawing:
LHg Skelch of Bructrs RHS

Nate for Enurnerstors:

L
|
I
14

B

QNed Confrm Do avaiabdly of Palts snd mark 4 camed © enconchmanis,
2 bio. Squatier; My legal ownerhia ouer (he Snd socapisd.
QN 20 8l the ralatiohatin shoudd be specified wilh rasped? 10 he househald hend aniy.

Specihy the distance from Centre Line to the graperty Boundary and Buiding Lne. Menlion 2l
the dirtenians f the bidlding and plot boundarjes In melery’ enly

Fomen Hested Household. The househoids not headed by hushamd of father.
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£4 & 54 for Assam: State Rouds Project Draft Environmental Impact Assessment Report {SH-32)
PWD, Gaverniment af Assum June, 2011

Annéexure 3
Assamese Version
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EA & 5A far Assom State Roads Profect Draft Environmental Impact Assessment Report {SH-32)
PWD, Governmaal of Assam Juhe, 2611

Annexurg 3
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EA & 5A for Assam State Roads Project Draft Environmtental Impact Assessment Report (SH-32)
PWO, Government of Assam June, 2011

Annexure 3
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E& & $4 for Assam State Roads Project Draft Environmental Impact Assessment Report (SH-32)
PWD, Government of Assam june, 2811

Annexure 3
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ANNEXURE 5: Guidolines for Environmental Management

2.2

GUIDELINE-1: SITE PREPARATION

GENERAL

The preparation of site for construction involves: (i} clearing of land required for construction; and (i)
management of activities such as traffic during construction. These activities have been detalied out
for road construction activities separately.

ROAD CONSTRUCTION
Site Preparation Activities

After obtaining the cansent of the community on the atignment, 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 resgonsibility of the PIU to take over the possession of the
proposed RoW and hand over the land width required dlear of all encumbrances to the (ontractor.
Activities pertaining to the clearance of iand and relocation of utilitias need to be initisted by the PIU
wall in advance to avoid any delays in handing over of site to the Coptractor. Assistance of the
Revenue Department shall be sought in accomplishing the task. To summarize, the PIU's
resporsibilities before handing over the site to the contractor Include:

«  Clearance of encroachments within proposed ROW;

« Initiation of process for legal transfer of land title;

e Alignment modification or Relotation of common property resources in consultation with the focal
community;

»  Alignment modification or Relocation of utilities in consultation with the various government
departments; and

»  Cbtain clearances required from governenent agencies for
o Cutting of trees; and
o Land Diversion of forestlands, etc.

Site Praparation 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, paragets and other road furniture. The PIU shall
transfer the fand 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, shali highlight any deviations/discrepancies in these
benchmarks to the PIU in writing. The contractor shail submit the schedules and methods of
operations for varipus items during the construction operations to the PIU for approval. The
Contractor shali commence operations at site only after the approval of the schedules by the PIU,

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: {ij Limiting the surface area of erodible earth material exposed by clearing and
grubbing; {ii] Conservation of top scil and stock piling as per the measures suggested as part of
Guideline 4, “Top So0il Salvage Storage and Replacement”; and (iil) Carry out necessary backfilling of
pits resulting from uprooting of trees and stumps with excavated or approved materials 1o the
required compaction conforming to the surrounding area.
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To minimize the adverse impact on vegetation, only ground cover/shrubs that impinge directly on the
permanent works shail be removed. Cutting of trees and vegetation outside the working area shall be
avoided under all circumstances. In case the alignment passes through forest areas, The Forest Ranger
shail 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 Farest 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 on, “Waste
Management and Dabris Disposal” (Guideline 8).

In locations where erosion or sedimentation s lkely to be a problem, clearing and grubhing
cperations should be so scheduled and performed that grading operations and permanent ercsion
and sedimentation control features can foliow immediately, if the project conditions permit.

Dismantling of C structuras and cuiverts shall be carried cut in a manner as not 1o damage the
remaining required portion of structures and other surrounding properties. The disposal of wastes
shall be in accordance with the provisions given in Guideline 8, “Waste Management and Debris
Disposal”. The following precautions shall he adopted: (i) The waste generated shall not be disposed
off in watercourses, to avoid hindrance to the flow, and {ii) All necessary measures shall be taken
while working close to cross drainage channels 1o 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 ifs existing cover for
setting up of the construction sites, camps and related infrastructure facilities, borrow areas and
other locations [dentified for temporary use during construction. The contractor shall comply with all
safety requiraments in consideration as spacified in the Guideline 12 on, “Labour & Worker's Health
and Safety”, Before initiation of site preparation activities along these lands {o be used {emporarily
during construction, it shatl be the responsibility of the Contractor to submit and obtain approval of
the site redevelopment plan from the implementing agency. The letterfcontract agreement between
the owner{s} of the land parcel for temporary usage shall include site redevelopment {0 its originai
status. The guidelines for the same are furnished in the Guideling on, “Construction Plants &
Equipment Management”; guideline, “Construction and Labour Camips”; and “Borrow areas”.

Traffic management during construction

Traffic management during construction is an activity spegific to the contraciors. Contractors must
ensure a reasonably smooth flow of traffic during construction. The following are the general
principles to be fallowed for traffic management during construction:

»  Partial pavement construction over long lengths will not be permitted. The contractor should
concentrate his aclivities over sections such that he an complete continuous fronts of up 1o &
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 activities chould be staggered over sub-sections to the extent that the use of plant
and eguipment is optimized to maximum efficigncy sng to avoid idling. For road widening operatians,
excavation adjacent to the existing road shall not be permitted on both titles simultaneously.
Farthworks must be completed to the level of the existing road before excavation work on the
opposita side will e parmitted,

+  The construction operations taking place on 2 particular front must be managed efficlently such that
delays between successive pavernent layers are minimized.

s  Before the start of the mionsoon season (June} the contractor shall ensure that the pavement over any
front is complete, full width, at least upte Dense Bituminous Macadam, DBM level, but preferably with
Asphaltic Concrete, AC wearing course. The contractor should not start any sections of pavernent that
he cannot complete by the start of the monspon season.
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= In the absence of permanent facilities, temporary drainage and erosion controf measures, as required
by the Specifications, are to be implemented prior to the onset of the maonsoon,

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 1km section, the pavement construction (except new alignments) should be limited to 560m
subsections with a minimum of 1 to 1.5 km between successive sub-sections to ease iraffic

management and safety issues, The earthworks in the widening pertions are not limited in, this
respect. Excavation on hoth sides of the existing, road over the same sub-section s;multanesysiy shall
not be permitted for reasons of safety 1o the traffic, particularly at night.

Sub-sections longer than 500 m may be authorized by the Engineer if two-way traffic flow can be
comfartably managed and the Contractor can demorsstrate his ability to maintain dust control, proper
road edge defingation, proper signage and traffic control. Where single file traffic is permitted {'only
applicable 1o 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 stch that excessive congestion shall
ogour,

A-3
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GUIDELINE-2: CONSTRUCTION AND LABOUR CAMPS

1 INTRODULTION

The scope of this guideline pertains ip the siting, development, mansgement and restoration of
construction and labour camps to avold or mitigate 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 depioyed. The folfowing 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-construction, 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

tdentification of site for construction and labour camps is the first task. The Conractor 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 Governmerdt lands. The suflable sites shall be selecled and
finalized in consultation with the PIU. Table 1 gives the lands that could he avoided for construction
camps and conversely those that could be preferred.

Table 1: Selection Criterion for Construction Camps.

Avoid the following ... Prefer the following ...

s Lands close to habltations, =  Waste lands.

s irrigated agricuitural lands, s Waste Lands belonging to owner: who logk upen the

¢ iands belonging to small farmers. temporary use as a source of Income,

« tands urder village forests. Lands withia 100m of »  Casmmunity lands or government land not used for
communily water bodies and water sources as rivers. beneficial purposes,

e Lands within 100m of watercoursas. » Private non-irrtgated jands where the owner is willing,

»  Lowlying lands, » tands with an existing access road.

+  |ands suppornting dense vagetation,

+ Grazing lands and lands with tenure rights,

« lands where there i ng willingness of the landowner
to permit its ysa,

The contractor will work out arrangements for setting up his facilities during the duration of
construction with the land cwner/concerned department, These arrangements shall be in the form of
written agreement between the contracior angd the land owner {private/government] that would
specify:

aj] photograph of the proposed tamp site in original condition;

b}  acthvities {o be carried out in the site;

¢} environmental mitigation measures to be undertaken to prevent land, air, water and noise pollution;

d}  detailed layout plan for development of the construction and Isbeur camp that shall indicate the various
siructures to be constructed in the camp ingluding temporary, drainage and other facilities (Figure I gives a
iayout plan for a construction campl; and

e} Restoration plan of camp site to previous camp conditions,

The arrangements will be verified by the PIL to enable redressal of grisvances at a later stage of the
project,
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Figure 1; Layout Plan for Construction Camp
Setting up of labour camp

The contractor shall provide, free of cost in the camp site, temporary fiving accommodation to all the
migrant workers employed by him for complete construction/maintenance work is in progress. A
minimum area of & sg.mts per person shall be provided. The rooms of labour shall be well lighted and
ventilated. The faciiities to be provided for the labour are discussed beiow:

Drinking Water

Towards the provision and storage of drinking water at the construction camp, the contractor shall
ensure the follpwing provisions

»  The contractor shall grovide for & continueus 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. Only in the event of non-
availabitity of other sources of potable water, the Contractor shalf 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 shall be properly chlorinated hefore water is drawn from it for drinking. All such weils
shall be enfirely closed 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 tollet, drain or any
source of poliution will not be used as a source of drinking water in the project.

» A pump shall be fitted 10 covered well used as drinking water source, the trap door shail be kept
locked and openad only for cleaning or inspection, which shall be done at least onze 3 month.

Washing and Bathing Facilities

In 2very 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 adeguate bathing shall be
provided for the use of male and female workers. Such faciiities shali be conveniently accessibie and
shall be kept in clean and hygienit conditiens,

Toilets Facilities

Sanitary arrangements, latrings and urinals shall be provided in every work place separately for male
and female workers. The arrangements shall include:

*  Alatrine for every 15 fermales or part thereof (where female workers are employed}.
*  Alatrine for evary 10 malas,
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«  Every latrine shall be under cover and so partitioned as to secure privacy, and shali have & groper door
and fastenings.

+«  Where workers of both sexes are emploved, there shall be displayed outside each block of {atrine and
urinal, a notice in the language understood by the majority of the workers “For Men Only™ ar “Far
Women Only” as the case may be,

+  The latrines and urinals shall be adeguately lighted and shall be maintained in a clean sanitary
condition ot all tmes and should have a proper dralnage system;

+  Water shall be provided in or near the latrines and urinals by storage in suitable containers,

Waste Disposal

= Disposal of sanitary wastes and extreta shall be into septic tanks,

= Kichen waste water shall be disposed into sosk pits/kitchen sump located preferably 3t least 1%
maeters from any waler body, Sump capacity should be at least 1.3 titnes the masdmum volume of
wastewster discharged per day. The bottom of the pit should be filled with coarse gravel and the sides
shored up with board, elc. © prevent erosion and collapse of the pit. New soak pits shall be made
ready a5 soon as the earlier one is filled,

s Solid wastes generated in the kitchen shall be reused # recyclable or disposed off in land fill sites.

Medical and Fiest Ald Facilities

Medical facilities shall be provided to the labour at the construction camp. Visits of doctor shall be
arranged twite a month wherein routine checkups would be conducted for women and childrgn. A
separate room for medical checkups and keeping of first ald facilities should be built, The site medical
room should displey awareness posters on safety facilitation hygiene and HIV/AIDS awareness,

= First Ald Box will be provides at every construction campsite and under the charge of a responsible
person who shatl always be readily availeble during working hours. He shall be adequately trained in
adeministering first ald-treatment. Formal arrangement shall be prescribed to carry Injured person ar
person suddently taken it to the nearest hospital. The first aid box shall contain the following.

& small sterilized dressings

3 medium size steritized dressings

3 large size sterilized dressings

3 targe sterilized burns dressings

1 {30 ml} bottle containing 2 % alcoholic solution of iodine

1 (30 mi] hottle containing salvolatite

1 snakebite lancet

1 (30 gms) bottle of potassium permanganate crystals

1 pair scissors

Qintment for burng

A bottle of suitabile surgical antiseptic solution

00 888 484090060

in case, the number of labour exceeds 50, the items in the first aid box shall be doJbled.

Provision of Shelter during Rest

The work place 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.

{réches

Irs case 20 or more wornen workers are employed, there shall be a room of reasonable size for use of
children under the age of six years. The room should have adegquate light and realisation. A caretaker
is to be appointed to look sfter the children, The use of the room shall be restricted to children, their
mothers ardd the caretaker,
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Storage of Construction Material in Congtruction Camps

For storage of Perrol/Qil/lubricants, brick on edge flooring or send flooring will be provided at the
storage places of Petrol/Oil/Lubricants to avoid soil and water contamination due to spilfage. These
should be kept away from Isbour residential areas. The storage of cement shall be at Damp-proof
flooring, as per IS codes, All materials shall be stored in a barricaded area. In case of dectrical
gauipments, 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.

Fire fighting arrangement

»  The following precautions need o be taken:

+ Demarcation of area susceptible to fires with cautionary signage;

»  Portable fire extinguishers and/or sand baskeis shall be grovided at easily accessible focations in the
event of fire;

« {ontractor shall educate the workers on usage of these equipments.

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.

CONSTRUCTION 5TAGE

Construztion camps shall be maintained free from litter and in hygienic condition. 11 should be kept
frege from spillage of oil, grease or bitumen. Any spillage should be cleaned imemediately to avoid
pollution of soil, water stored or adjacent water bodies. The following precautions need to be taken in
construction camps.

«  Measures 1o ensure that no leaching of oif and grease into wetgr bodies or underground water takes
place,

s« Wastewater should not be disposed into water bodies.

»  Regular collection of solid wastes should be undertaken and should be disposed off safely.

s All consumables as the first ald equipment, ¢leaning 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 peried of the contract.

POST CONSTRUCTION 5TAGE

At the completion of construction, all censtruction camp facilities shall be dismantled and removed
from the site. The site shall be restored 10 a condition in no way inferior to the condition prior to
commencement of the works. Various activities to be carried out for site rehahilitation include;

«  Oil and fuel contamineted soit shall be removed and transported and buried In waste disposal areas.

»  Soak pits, septic tanks shall be covered and effectively sealed off.

»  Debris [rejscted material} should be disposed off suitably (Refer Guideline - 10 on “waste
Managemant and Debris Disposal”}.

s Ramps created should bs levelied.

s Urtderground water tank in a barren/non-agricultural fand can be covered. Howaver, in an agricultural
land, the tank shall be removed.

s if the construction camp site is on an agricultural land, top soli can be spread so as to aid faster
rgjuvenation.

»  Proper documentation of rehabilitation sie is necessary. This shall include the following: ~Photograph
of rehabilitated site;
o Land owner consent letter for satisfaction in measures taken for rehabilitation of sitg;
o Underiaking from contracior; and
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o  Certification from Engineer in-charge of the PiU,

in cases, where the construction camps site is focated on g private land holding, the contractor would

still have to restore the campsite as per this guideline. Alsn, he would have to obtain a centificate for
satisfaction from the landowner.
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GUIDELINE-2: BORROW AREAS

INTRODUCTION

Embankment i 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 preiect planning and
design stage, pre-construction, construction stage and post construction stage. Borrow areas ave
related only to road construction activities.

PROJECT PLANNING AND DESIGN STAGE

Dasign measures for reduction in the guantity of the garthwork will have to be undertaken to reduce
the quantity of material extracted and conseguently decrease the borrow area requirement. Borrow
area siting should be in compliance with IRC: 10-1961. The DPR shall contain (i) Guidelines for locating
site of borrow areas {ii} The arrangements 1¢ be worked out with the land owner/community for the
site and {iil} Sample designs for redevelopment of borrow areas.

PRE-CONSTRUCTION STAGE

The contractor shall identify the borrow arez locations in consultation with the individual 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 consuitation with the PIU,
Borrowing to be avoided on the following areas:

+  Lands close to wee fine.

s Irrigated agricuitural lands {In case of necessity for borrowing from such lands, the topsoll shall be
preserved in stockpiles. The subsequent Guidelines discuss in detail the conservation of topsail,

*  Grazing land.

e Lands within 0.8km of settlements.

»  Environmentally sensitive areas such as Reserve Forests, Protected Forests, Sanctuary, wetlands
tincluding besl}. Also, a distance of 500 m should be maintained from such areas.

*+  Designated pratected areas f forests.

s Unstable side-hilis.

= Water-bodies,
Streams and seepage areas,

*  Areas supporting rare plant/ animal species;

+«  Ensure unsuitable soft rork is not prominent within the proposed depth of axcavation which will
render rehabilitation difficult,

Arrangements for Borrow Area

The Contractor will work out arrangements for borrowing with the land ownerfconcerned
departiment. The arrangements will include the redevelopment after completion of borrowing. The
arrangements will be verifizd by the PIU to enable redressal of grievances at a later stage of the
project, The Enginger of PIU shall apprave the borrow area after inspection of the site to verify the
reclamation plan and its suwitability with the comtractor and landowner. The contractor shall
cemmence borrowing soil only after the approval by the PIU. The contractor shall submit to the PIU
the following befare beginning work on the borrow areas.

& Written No-objection certificate of the owner/ouitivator,
¢ 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 ifrom roadway), then filling should be adequately compacted except topsoil,
which is to be spread on the top maost layer {for at least 20m thick). The guidelines for lncation, depth,
size and shape of the borrow areas are available in the following:

Clause 305.2.2.2 of MoRTH specification for roads and bridge works of 1RC;

Guidelines for environmental impact assessment of highway projects, Indian Roads Congress, 1389
{IAC: 104-1988);

IRC; 10-1961-Recommended practice for borrow pits for road embankments constructed by manual
operations, as revised in 1989;

IRE 3P 582001 guideline for use of fly ash in road construction;

EtA manual of MoEF, 2001;

MoEF notification on utilisation of fiy ash dated 27 August, 2005.

3.2 Documentation of Borrow Pit

The contracior 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 {5q.ml;

Photograch of the pit from all sides;

Type of access/width/kuicha/pucca ete from the carriageway;
Soi type;

Slope/drainage characteristics;

Water table of the area or identify from the nearest well, etc;
Existing landuse, for example barren/agriculturalfgrazing land,
Location/name/poputation of the nearest settiement 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 arder to ensure that redevelopmiant of borrow areas
must comiply with MoRTH, clause 305.2.2.2 and EMP requirement. Barrow areas can be devetoped as:

Ponds [various types) {eg: Drinking Water only; Washing and for other Domestic Chores; Only for
Cattle; Mixed Uses ete ) {a large pond can be divided into twa parts - each having a defined use)
Farmlang

Water Recharging Zones

Fastureland

Fish Fonds {pissicidturel

Wwaste disposal Sites [depending upon the lotation, distance from settiements, poliution risks, safety,
assaciated environmental risks and hazards, regulations/ permissions of appropriate authority and
other such factors}

Plantation Zones

Recreational Zones {depending upen location, size, potential of the site, willingness of the ipeal bodies
to develop it}

wildlife Refuge argd Drinking Area {applicabie only In case of sensitive environs with appropriate
planning and understanding including regulation of depth for safety of animals ate)

The rehabilitation measures for the borrgw areas shall be dependent on the following factors:

Land use objectives and agreed post-borrowing activities;

Physical aspects {landform stability, erasion, re-establishment of drainagel;
Biological aspects {species richness, plant density,] for areas of native re vegetation;
Water quality and soil standards; and

Pubiic 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 shaill prepare redevelopment plans for the borrow areas. The
options can be: {i} Restoring the productive use of the land {ii) Development of detention ponds in
barren aress.

Optior §: Suitable in locations with high rainfall and productive areas

Topsoll must be placed, seeded, and multhed within 30 days of final grading i it is within a current
growing season or within 3¢ days of the start of the next growing season. Vegetative materiai used in
reclamation must cansist of grasses, legumes, herbaceous, or woody plants or a combination thereof,
useful to the community for the fugl and fodder needs.

Plants must be planted during the first growing season following the reciamation phase.

Seiection and use of vegetative cover must take into account soil and site characteristics such as
drainage, pH, nutrient availability, and climate to enstre permanent growth. The vegetative cover is
acceptable if within one growing season of seeding, the planting of trees and shrubs results in a
permanent stangd, or regeneration and succession rate, sufficient tc assure a 75% survival rate.

Option il In barren Jand, 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 8.02 em/sec (assuming specific gravity of solids 2,65} can be settled in the detention basin.

Following parameters are 1o De observed while setting up g detention pond:

»  Pond should be located at the lowest peint in the catchment area. Care should be taken that the
hotizontal velocity should be fess then settling velocity to prevent suspension or erosion of deposited
matariaig,

s Minimum Effective Flow Path; 5 times the effective width

Minimum Free Board: 0.15m

Mimimum Froe Setthing Depth: 0.5 m

s Minirmum Sadimenis Storage Depth: .5 m

¢ Maximum interior slope: 2H @ 1V

s Maximum exterior slope: 34 1 1V

s+ Theinlet structure should be such that incoming flow should distribute across the width of the pond. A
pre-treatment sump with a screen should provide 1o remave coarse sedimants. Settled sediment
should be removed after each storm event or when the sediment capacity has exceeded 33% of design
sediment storage volume. Accumulated sediment must be disposad of in a manner, which will prevent
s re-entry into the site drainage system, Or inta any watercourse.

*

-

4. CONSTRUCTION STAGE

No bBorrow area shall be operated without permission of the Engineer. The procurement of barrow
raterial should be in conformity to the guidelines laid down in IRC: 10-1861. In addition, the
contractor should adopt precautionary measures to minimise any adverse impacts on the
environment, Checklists for monitoring borrow areas operation and managemeant has been prepared
{Tabie 1).

Tabie 1: Checklist for Monitoring Borrow Area Operation and Management

Attributes Reguiraments

Access Road Access road shall be used for hauling only after approved

To soll, if any, shall be stripped and stored at corners of the area before the start of excavation for
material coliection; Top soll should be reused / re-lald as per agreed plan; In case of rivergide,
borrow pit should be located nof less than 15m from the toe of the bank, distance depending on the
magnitude and duration of flood to be withstood. In no case shall be borrow pil be within 1.5m from
the Toe line of the proposed embankment,

Fop <oil
preservation
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Antributes

Requirements

For agricultural fand, the total depth of excavation should be imitad 6 150cm including top 30 em
for top soif preservation; For river side borrow area, the depth of excavation shall be regulated so

Depth of that the inner edge of any borrow pit, should not be less than 18mfrom the toe of the bank and
excavation hottomn of the pit should not cut the imaginary line of 1:4 projected from the edge of the final
saction of the embankment. To avoid any embankment slippage, the borrow areas wil not be dug
continuously, and the size and shape of borrow pits will ba decided by the Engineer,
Boverment of man and machingry should be regulated 1o aveid damage to surrounding land. To
Uamage to prevent damages to adjacent properties, the Contractor shall ensure that an undisturbed buffer

surrounding lang

zone exists between the distributed borrow areas and adiacent iand, Buffer zone shall be 3 m wide
or equal to the depth of excavation whichever is greater,

Drainage constrol

The Contractor shall maintain erosion and drainage control in the vicinity of a8 borrow pits and make
sure that surfaze drains do not affect the adjacent fand or future reclamation. This needsto be
rechecked by the engineer of the PIU,

Dust Suppression

Water should be sprayed on kutcha haul road twice a day or ag may be required to avoid dust
generation during transportation of material; Depending on moisture content, .5 to 1.5% water
reay be added to excavated soil before loading during dry weather to avoid fugitive dust emission,

Covering material
for transport
material

Material transport shall be provided with tarpaulin cover

Parsonal Protective
Equipment

workars should be provided with helmat, gumboots and air mask and their use should be strictly
enforced,

Redevelopment

The area should be redeveloped within agreed timeframe on completion of material collection as
per agreed rehabilitation plas.,

5. POST CONSTRUCTION S5TAGE

Al reclamation shall begin within one month of abandonment of borrow area, in accordance with the
redevelopment plan, The site shall be inspected by the PIU after implementation of the reclamation
plan. Ceriificate of Completion of Reclamation is to be obtained by the Contractor from the

fandown
verificatt

er that “the land is rastored to his satisfaction”. The final payment shall be made after the
on by PIU.

6. CHECKLIST FOR INSPECTION OF REHABILITATION AREA

Inspection needs to be carried out by the PIU for oversesing the redevelopment of barrow areas as
per the plan, The checklist for the inspection by the P i3 given below.

+«  Com

pliance of post-borrowing activities and land use with the restoration plar;

+  Drainage measures taken for inflow and guiflow in case borrow pit is developed as a detention pond;

&« leve
O

Hing of the bottom of the borrow areas;

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 inglede statement “no responsibility of R&8D on contractor in the
event of accident.

s Condition of the rectaimed area in comparison with the pre-borrowing conditions,
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GUIDELINE-4: TOPSOIL SALVAGE, STORAGE AND REPLACEMENT

INTRODUCTION

Loss of topsoit is a long term impact along roads due to {i} site ¢learance and widening for road
formation {ii} development of borrow areas {ii} temporary construction activities such as construgtion
camps, material storage locations, diversion routes efe. The envirgnmental measures for both these
activities during all stages of construction activity are discussed In the subsequent sactions.

PROJECT PLANNING & DESIGN STAGE

At the project preparation stage, the following shall be estimated: {i} Extent of loss of top soll due to
widening and siting of construction activities {#} Estimates of borrow area requirements and {iii) Area
reguirement for topsoil conservation. The bid document shall include provisions that necessitate the
reroval and conservation of topsoil at all locations opened up for construction by the Contractor.

PRE-CONSTRUCTION STAGE

The arrangements for temporary usage of fand, borrowing of earth and materials by the Contractor
with the land owner/concernad department shall includs the conservation f preservation of topsoil.

CONSTRUCTION STAGE

it shall be the responsibility of the Contractor to strip the ropsoi at all locations opened up for
sonstruction. The stripped topsoil should be carefully stackpiled at suitable accessible locations
spproved by the PiU. At least 10% of the temporarily acquired area shall be esrmarked for storing
tapsoil. 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:

s Aress away from Grade, Sultsoit & Overburden materials;
*  Areas away from pit activitiss and day-to-day operations;
v Areas that do not interfera with future pit expansion; and
+  Areas away from drainage paths and uphill of sediment barriers,

The stockpiles for storing the topsoil shall be designed such that the siope should rot be less than 1.2
{Vartical to horizontal), and the height of the pile is restricted to 2m. A minimum distance of Im is
regquired between stockpiles of different materials.

In cases where the topsoil has to be preserved for more than a month, the stockpils is 1o be stabilised
within 7 days of forming, The stabilisation shall be carried out through temporary seeding. I consists
of planting rapid-growing annual grasses or small grains, to provide initial, temporary cover for
erpsion control,

After spreading the topsoil on disturbed areas, it must be ensured that topsoll is seeded, and mulched
within 30 days of final grading. During construction, ¥ erosion occurs from stockpiles due to their
location in smgll drainage paths, the sedimentdaden runoff should be prevented from entering
riearby watercourses. The Contractor shall preserve the stockpile material for later use on slopes or
shioulders as instructed by the Engineer.
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POST CONSTRUCTION STAGE

The topsoil shall be re-laid on the area after taking the borrow earth to maintain fertility of the
agricultural field, finishing it to the reguired Jevels 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 5-18¢m to the designed stopes and watering
the sama as required. The growth of the vegetation shall be monitored at frequent intervals. All
temporary arrangements made for stockpile praservation 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
. Median;and

d. Rehabilitation of construction and labour camp.
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GUIDELINE-5: QUARRY MANAGEMENT

INTRODUCTION

This guideline pertains to the measures 1o be taken to sddress environmental concerns in quarry
areas, The general practice adopted is to procure materials from existing quarries operating with the
requisife permits. The measures fo be taken for operation and management for quarries durlng all
stages of construction have been discussed in this Guideline.

2. PROIECT PLANNING AND DESIGN STAGE
The P shall provide in the DPR / 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 (i) Adequacy of
materials for the project in these guarries. Table 1 and 2 give the format for preparing a list of
quarries.
Table 1 Details of Sand Quarry
Sample | Source | Name Site Identification/ Location Approximate | Approxmate | Remarks
No, of 3and of Cueantity basic cost of
yUamy Nearest Left/Right Dffset {eum] the materfal
area Chainage from {Rs.}
{Km.j nearest
thainage
{km}

Table 2 Detalls of Quarry Area for Apggregates

Sample | Chainages{Km ) | Left/Right | Name | Name Lead Basic Available | Surcounding | Remarks
o, of of from costof | Jandfterrian | land Terrian
Guarry | Crusher | nearest the
Arga thariage | material
{Krn.} {Rs.}
Only in the event of non-availability of existing quarries, the Contractor shall open a new quarry in
accordance with Mines and Minerals {Development & Regudation] Act, 1957, The bid document shal
inchude the exhaust guarry reclaim plan per nesds of the landowner / community.
3. PRE.CONSTRUCTION STAGE

The Contractor shall select an existing licensed gquarry identified in DPR for procuring materials. The
Contractor shall establish a new quarry with the prior consent of the PiUJ only in cases when: {i] Lead
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from existing guarries 5 uneconomical and (i) Alternative material sources are not available, The
Contractor shall prepare 3 Redevelopment Pian for the quarry site and get it approved by the PiU.

The construction schedule and operations plans to be submitted to the PIU prior 1o commencement
of work shall contain a detailed work plan for procuring materiale that includes procurement,
transportation and storage of quarry materials.

CONSTRUCTION STAGE

Development of Quarry Area

To minimize the adverse impact during excavation of material following measures are need to be
undertaker:

»  Adequate drainage system shall be provided to prevent the flooding of the excaveted area

s At the stockpiling locations, the Contractor shall construct sediment barriers to prevent the erosion of
excavated material due to runoff,

+  Construction 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
stope of the ground to regulate the vehicle movement within the plant.

s incase of storage of biasting material, ali precautions shall be taken as per The Explasive Rules, 1983,

Setting up of Crushers and other equipments
The faliowing measurss shall be undertaken for setting up of crushers are other eguipments,

« The contractor shall obtain *No Obiection Certificate {NoC)” from the Assam State Pollution Cantrol
Board,

s Al vehicles must possess Pollution Under Control {PUC) Centificate and shall be renewed accordingly

v Alimachinery, equipments, and vehicles shalf comply with existing CPCB noise and emission norms.

+  The PIU must ensure that contractor shall submit the copy of Not and PUC Certiticate before the start
of work.

Quarry operations

The followings precautions shalf be undertaken during guarry operations. vil} Overburden shall be
removed and disposed as per Guideline 8 "Waste Management and Debris Dispasal”.

»  During excavation slopes shail be flatter than 20 degrees Guideling & on to prevent their sliding

» incase of blasting, the procedure and safety measures shall be taken a5 per The Explostve Rules, 1983

* The Contractor shall ensure that all workers related safety measures shall be done as per measures
for, “Labour & Workers Health & Safety” {Guideline 12).

* The <C(ontractor shall ensure maintenance of crushers repularly ax per manufacturer’s
recommendation,

*  Stockpifing of the excavated material shall be done as per stockpiling of topsoll explained in Guideline
4, "Topso Saivage, Storage& Replacemerst.”

*  During transportation of the material, measures shall be taken as per Guideline 11 “Construction
Planty and Equiprment Management” to minimize the gensration of dust and to prevent accidents

*  The PIU and the concerned authority shall review the quarry site for the management measures during
quarry operation, including the compliance to pollution noems.

POST CONSTRUCTION STAGE

A guarry redevelopment plan shail be prepared by the Contractor. All haul roads constructed for
transporting the material from the quarries to construction site shall be restored te their original
state.

The PU 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 guarry site prior to commengement

*  The guarry boundaries as well as location of the materials deposils, working equipments, stockpiing, actess roads
and final shape of the pit.

+  Drainage and erosion control measures at site

e $afety measures during quarty operation

e Design for redevelopment of exhaust site,

Two options for redevelopment of quarcy areas are given below:

Optian A: Revegetating the quarry to merge with surrounding lendscape. This is done by conserving and reapplying the
topsail for the vegetative growth,

poshaped and-ﬂ}émiéped inte pond, fpr harvesting
s at th point @, surrsunding areas/
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GUIDELINE-6: WATER FOR CONSTRUCTION

INTRODUCTION

The scope of this guideline includes the procurement of water required For construction of roads.
Except bituminous works, water is required during ail stages of road construction such as
Embankment Sub-Grade; Granular sub-base {GS8} and Water Bound Macadam {WBM). Management
of water in various stages of construction is given in the following sections.

PROJECT PLANNING & DESIGN STAGE

+ The Detailed Project Repart for beth road canstructions shall contain the following information:

+ Estimate of water requirement during different seasons based on construction schedule of various
stages of construction.

».  ldentification of potential sources of water for construction,

= Arrangements to be worked out by the contractor with individual owners, when water s oblained
from private sources, and

«  Whether scarcity of water would have any mpact on schedule of construction.

i water scarce regions, if water-harvesting structures are to be constructed, sultable locations and
mechanism far siting these structures will be identified. These are envisaged to be permanent water
tanrks for collection of strearn water. Detailed drawings of water harvesting structurss based on site
cenditions will nead {o be worked out and presented in the DFR. No extra payment shall be generally
made for these works and the Contractar has to include the cost of these items In his offer while
quoting his tendered rate,

Scheduling Construction in Water Scarce Arsas: As part of the project preparation, the PIU shall
conduct an assessment of water requiremeant and availability in water scarce regions. As far s
possible, schedule for construction in these water scarce sreas shall be prepared such that earthwork
for embankmenyt is carried out just before monsoon, so that water requirerment for subseguent
construction works such as granudar sub-base and water bound macadam are met in monsocn and
post monsoon season, Carrying out these activities even during the monsoon is possibie as the rainfall
may not be high enough to disrupt construction,

PRE-CONSTRULCTION STAGE

Prior to commencement of extraction of water for consiruction, the contractor shall work out
arrangements as specified in the OFR.
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4. CONSTRUCTION STAGE
During constructian, the Contractor shall be responsible to monitor the following:

* The arrangements worked out with the Panchayat/individual land owners for water extraction is
adhered to;

*  Extraction of water is restricted to construction reguirement and domestic use of construction
workers;

e 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 15: 10500, 1991.
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GUIDELINE-7: SLOPE STABILITY AND EROSION CONTROL

INTRODUCTION

Stability of slopes is 2 major concern in locations of high embankment. In cases of high embankment,
water retention at the embankment base initially causes toe failure and subseguently failure of the
whotle embankment. Soil erosion is conseguent to high runoff an hill slopes. Embankments made up
of silty and sandy s0ils get eroded, in the absence of vegetative cover, when the slopes are steep say
more than 20 Degree.

The scope of this guideling includes measures to minimize the adverse environmental impacts due to
slope instability and scil ergsion. The adverse environmental impact can be: {i} Demage to adjacent
fand, {ii} Silting of ponds and lakes disturbing the aquatic habitat {iii} Erosion of rich and top fertile top
tayer of soil {ivl Cantaminationof surface water bodies and {v) Reduction in road formation width due
to erosion of shoulders/berms.

PROJECT PLANNING AND DESIGN STAGE

During the detailed project preparation phase, the following investigations shall be carried out prior
to finalisatian of slignment.

«  Topographical;

s  Hydrological

*«  Geo-technical; and

«  Geological Investigation {in case of roads in hill areas and areas of high seismic activity}

i addition to the slope stability analysis the alignment shouid be such that {i} steep as well as heavy
cuts are avoided, {if} Flora and fauna of the area arg not disturbed and {Hi} Natural drainage pattern is
not chstructed.

For high embankments, geo-technical investigations (determination of €, ¢, 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 sitation and scouring shall be undertaken a3 per
Guideline on, “Drainage”.

Following guidelines shall be followed in desert areas while using cahesion-less soils for embankment
construction.

*+  The alignment should follow the natural ground level 1o the extent passible and the embankment shall
be restricted to minirmum to achieve ruling grades.

*  Slope of the embankment should be 3 (H): 1{V) or fatter.

& The cormers of the embankmaent should be Founded for better agrodynamic perfo-marce.

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 runcff. interceptor ditches are very
effective In the areas of high intensity rainfall and wherg the slopes are exposed. These are the
structures designed te intercept and carry surface run-off away from ercdible arsas and slopes, thus
reduzing the potential surface erosion. The PIU must ensure that the layout and siting of ditches is as
per specifications.

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 1$: 2720 {Parts: 4, 5,8 & 40)
and IRC: 5P 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
pltching, use of geotectile and turfing.
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3. POST CONSTRUCTION STAGE

Al the exposed slopes shall prefarably be coversd with vegetation using grasses, brushes etc, Locally
gveilable speties possessing the properties of {i} good growth (i} 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 muich
treatment shail be given. Seedling are covered with asphalt emulsion and spread into a thin layer. The
asphait file 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 IRC: $P: 48-1998.

Regular inspection of check dams and repositioning/replacement of dislodged or stofen stones need
to be carried out.

Repair and maintenance of eroded side drain inverts is to be done in order to arrest retrogation of
levels in side drains. Slopes of high embankment can give a fertile base for growth of vegetative cover
7 sodding. )

I arid areas, in order to avoid the deposition of sand over or near the road surface, shrubs are te be
ptanted at an appropriate distance from the formation. The shrubs should not be abutfing the road
and the distance for carrying out plantation shall be determined based on pravalent wind spseds as
well as guantity of sand being carried amongst various other factors. There shouid be a clear gap
between the roadway and shrubs to ailow the wind to pick up its velocity amd carry along with it any
sand that is deposited.
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GUIDELINE-8: WASTE MANAGEMENT AND DEBRIS DISPOSAL

1. INTRODUCTION

This guidante describes protedures for handiing, reuse and disposal of waste materials during road
construction. The Guideline describes waste management measures in all stages of construction. Also,
the Guideline discusses the measures 1o be taken for debris disposal.

Z. PROJECT PLANNING AND DESIGN STAGE

&s part of DPR pregaration, the PIL shall carry out the following measures

+  Finalize road design and alignment to minimize waste generation through batancing of cut and fill
operations 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
s ldentify existing landiill sites # available for disposal of toxic materjals.
+  Incase no existing ‘andfill sites are available, identification of landfilt site a5 well as identification of the

clearange 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 1o the PIU. A sequential listing of the activities during road
construction and the nature of wastes together with the possible options for reuse are specified in
Table-1. For the disposal of excess cut and unsuitable {non-toxic) materials, the contractor shall
identlfy the location for disposal in consultation with the community / concerned &epartmeni:. Any

toxic materials shall be disposed in existing
tandfill sites that comply with legistative
requirements. Prior to disposal of wastes
onto privatefcommunity land, i shall be the
responsibility of the Contractor to obtain a
No-gbjection Certificate {NOC) from the land
ownerfcommunity.  The NOC shall be
submifted 10 the PIU prior to
commencement of disposal.

Practige?é o 'wastedisnésai !

. Nonnciean ing of

. ’Lntenng In construcf fon camps { sites
»  Storing wastas o ﬁﬁvam i@r‘gi

. ‘F;;:)ping of waste §a£§‘s’g&am channels, w&t&r

4

bg;dtes, forests an : yated slopes

The Contractor shall educate his workforce on issues related to ctrspasal of waste, the tocation of
disposal site as well as the specific requirerrent for the management of these sites,

4, CONSTRUCTION STAGE

The contractor shall either reuse or dispose the waste generated during construction for reads
depending upon the nature of waste, a3 specified in Table 1, The reuse of waste shall be carried aut
by the contractor only after carrying out the specific tests and ascertaining the guality 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 clay lined pits and covered with 30cm goed
earth at top, 50 as to facilitate growth of vegetation in long run,

+ incase 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 shoulki be taken that these low lying areas are not used for

rainwater storage

m
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« Incase oif and grease are rapped for reuse in 8 lined pit, care shall be taken 1o ensure that the pit
should be located at the lowest and of the site and away from the residential areas.

Tha waste management practices agdopted by the Contracter, including the mansgement of wastss at
construction camps etg shall be reviewed by the PIU and the Pallution Control Board {PCB) during the
progress of construction.

5. POST CONSTRUCTION STAGE

On decommissioning of constructian 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 for reuse- road construction

S.No Activity Type of waste Scope for possible reuse Disposal of waste
£ CONSTRUCTION WASTES
1. Site Clearance and | Vegelative cover and top soil | Vegetating embankment slopes
grubbing Unsuitable  material in | teabankment Fill Low  lying  argas
embankment foundation Land fill sites
2. farthworks
a) Overburden of | Vepgetative cover and soil Vegetating 2mbaniment slopes
BOrrOwW areas
bl | Querburden of | Vegetative cover and soil Vegetating embankment slopes
quatries Granular material Ermbankment Fll, Pitching
¢ Accidental spillages | Dust
during haadiing
t] Embankment Soil and Granular Material Embankment Fll
construction
) Construction of | Soil Embankment Fil
earthen drains
3. Concrete structures
Dust
a} Starage of material | Dust, Cement, Sand Constructing temporary structure,
ermbankment fill
Metal Scrap Scrap Yard
b Handhing of | Dust
materials
4] Roziduat wastes Organic matter Mariure, Revegetation
Cement, sand Constructing temporary  structure,
srmbankment fill
tatal scrap Diveersion sign, Guard Rail
4 Reconstruction
works
al Cisrmanting of | Bitumen Mix,  grarular | seb-base
axisting pavernent material
Concrete Road Subrbase, reuse in conerete,
fill reaterial and as rip rap on roads
Guard rail sign post, guard | Reuse forsame
stong
b} | Dismantling of cross | Granular material & bricks Constratting temporary Structure,
drainage structures embaskment fill
Metal scrap Diversion sign, Guard Rail Cubvernt
Pipes Culhvert
5 Decormissioning of
§itgs
a} Dismanting of | Granular material and bricks | Constructing temporary  structure,
temporafy embankment fill
SErnCEUres
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S No Activity [ Type of waste Scope for possible reuse Disposal of waste
& Maintenance
operation
a) Desilting of side | Organic matter and soit Revegetation
drains
i OIL AND FLUIDS
1 Construction il and Grease Incinerstion, Cooking, Hlumination
machingsry ~
maintenance  and
refueling
2 Biturninous warks
aj Storage Bitumen Low Grade Situmen Mix
b} Mixing and handling | Bitumen Low Grade Bitumen Mix
Biturmen Mix Sub-base, Paving access & cross
roads
4 Rejectad Biturmen Mix Sub-base, Paving actess & cross
bituminous mix roads
1 | DOBMESTIC WASTES
1 Construction camps | Organic waste, Manure
Plastic and metal scrap Scrap Yard
Domestic efffuent Irrigation
6. DISPGSAL OF DEBRIS

For the purpose of disposal of debris, dumping sites need to be selected. The criteria for selection of
durnping sites indude:

*+  Noresidential areas are located downwind side of these locations;

»  Dumping sitas are located st least 1000 m away from sensitive locations;

»  Dumping sites do not contaminate any water sources, rivers etc; and

«  Dumping sites have adequate capacity equal fo the amount of debris generated;
s Public perception about the location of debris disposal site has 10 be obtained before finalizing the

lacation;

»  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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GUIDELINE-9: WATER BODIES

1. INTRODUCTION

Water bodies may be impacted when the road construction is adiacent o it or the runoff to the water

body is affected by change of drainage pattern due 1o 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 arngd maintenance;

» Handling and laying of asphalt; ang

*  Waste disposal from construction camps.

2. PROJECT PLANNING AND DESIGN STAGE

All efforts are to be taken to avoid the alignments

passing adjacent or close to water bodies, Where

possible, it should be realigned away from the water

body without cutting s embankment, decreasing the

storage area or impairing the catchment area.

Adequate drainage srrangementis as per IRC guidelines

have 10 be provided. Stream bank characteristics and

hydrology of the area are to be studied before

finalizing the alignment, the proflle and cross-drainage

structures.

Complete filling of water body with soll i not comemplated in the project, The DPR and its cost

estimates have to accommaodate costs of rehabilitation {to be estimated as lump sum at DPR stage) of

water bodies impacied by the project. Water body rehabilitation shall be as per the Rehabilitation

Plan prepared by the Contractor which should have approval of the Pil), Details of the tasks to be

performed 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 pend. if
alternate routes are not available, consent of the villagers is to be sought for affecting the pond ang
also the measures that would be teken to mitigate the impacts.

+  Final design is to be prepared indicating the ponid location in the alignment drawings.

+  f impacting the pond, the extent of impact is to be dearly indicated on 3 seperate drawing showing
biown up portion of the pordd. The drawing should aid the contractor in setting up sxact lines for
cutling the pond.

»  All necassary measures for mitigation of brpacts and precautionary measures whils working close %o
the water body are to be incorporated into the DPR and cost estimates. The measuras 1o be
incorporated shall be as per this guldeline.

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 shall prepare a Rehabilitation Plan for rectifying the likely impact to be caused and
approval of PIU shall be sought prior 1o cornmencement of work, The Rehebilitation Plan should
include:

+ locations of erosion protection works and silt fencing to prevent sediment laden runcff entering the
water hody;

+ Location of side drains {temporary or otherwise} to collect runoff from the embankment before
entering the water body In accordonse with IRC guidelines;

+  ‘Waork program in relation to the anticipated season of floading/overflowing of the water body:

A-25



£4 & $A for Assam State Roods Project Draft Environmental Impact Assessment Report (SH-32)
PWE, fiovernment of Assam fune, 2011

Annexure 5
«  {Ohstructions likely to cause temporary flooding and Information to seek clearance 1o remove the
ohstruction; and
«  Orawings in Rehabilitation Plan should indicate the landscape detalls alang with species to be planted
in the surrounding environs of the water body.

The rehabilitation of water body should be with the obijective of restoring it to its original state orto 8
hetter state with necessary enhancement of its environs, Rehabilitation Plan shall include:

«  Reconstruction and stabifization of embankmentin case it is impactad;

+  if storage area is lost, then the water body is to be deepened to regain an eguivalent 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 Behabilitation Plan prepared by the fontractor,
Concerns of the community have to be incorporated
into the plan before submitting it for approval of the
PG

The PIU shall scrutinize the Rehabilitation Plan, verify
the implementation on site and finally apgrove the
plan. The Rehabilitation Pian should be implemented
by the Contractor immediately after completion of
construction at the stretch near the water body.

When there Is interruption o regular activities of
villagers near water body due fo construction or
rehabilifation work, following are the Contractor's
responsibilities:

*  Restriction on use of water, if any, should be intimated to the community in advance;

»  Alternate gcgess 1o the water body is to be provided in case there % interruption to use of sxiting
access. The access provided shoukld be convenient for use of all the existing users whether community
or cattle; and

s Hthe 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 which its use s affected.

CONSTRUCTION STAGE

It should be ensured by the contractor that the runoff entering the water body is free from sediments

Silt fercing andfor brush barrer shall be installed in the drainage channels for collecting the
sediments before letting them into the water bodySilt/sediment should be collected and stockpiled
for possible reuse as surfacing of slopes where they have to be revegelated.Cutting of embankment
reduces the water retention capacity and also weakens &, hence:

*  The contractsr should ensure that the decrease in water retention should not lead to flooding of the
construction site and surrcundings causing submergence and interruption to construction activities,

s Any perceived risks of embanioment failure and consequent loss/damage to the property shall be
assessed and the contratior should undertake necessary precautions as provision of toe protection,
erosion protection, sealing of cracks in ernbiankments. Failure to 4o 50 and conseguences arising out of
empankment failure shalf be the responsibility of the contractor. The PIU shall monitor reguiarly
whether safe construction practices near water bodies are being followed,

Alternate drain Infets and outlets shall be provided in the event of closure of existing dralnage
channals 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 compietion of construction, the PiU has o ensure implementation of
cehabilitation/restoration plan for the water body, as indicated by the Contractor in the bid
submission. The precincts of the water body have to he left dean 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-10;: DRAINAGE

INTRODUCTION

imadequate 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
receivirgt 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 jongitudinal drainage increases the life of the road and consegquently reduces
water logging and related envirormmental impacts, The functioning of the dralnage system is therefore
a vital condition for a satisfactory road.

However, construction or upgradation of CD structures and longitudinal drains is Hkely to increase
sediments, scour the banks, change water level and flow, and also affect the ecology of the
surrgunding area. The guideline shall address the environmental concerns related to drainage aspstts
during different stages of the project execution.

PROJECT PLANNING AND DESIGN

Drainage shall ke 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 criterla as per IRC 73, guidelines for effective surface
drainage should he ensured.

All draing crossing the alignment shall be identified on site and marked on map while undertaking
transect waltk, Basic infarmation an the width of channel, fraquency of traffic haldup and flow wouid
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 aress of high and mediura 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: -
13: 1973 “Guigelines for the Design of Smaflt Bridges & Culverts” and IRC: $P-33:1989 "Guidelines on
Supplemental Measures for Design, Detailing & Durability of Important Bridge Structuras”.

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 G-D structure design shali be as per IRC: $7-13. Design of C-D
structyre shall be such that:

s Normal alignment of the roag is followed even if i results in a skew construction of culverts and
stream bank profections are incorporated.

«  Afflux generated is limited 1o 30 cm in plains with flat land siopes.

e Jtis fish friendly - fish passage is not interrupted either in upstream or downstream direction.

«  Adequate scour protection measures for stream bank, roadway fili as head walls, wing walls and
aprons gre included,

»  Reinforced road bed {of conerete or rock} for protection against overflow in case of low water crossing
{fioods/rauseways) is included.

+  The design of £-D structure {minor and major bridge} should have stairs leading to the bed of the
drainage channel, for regular irapection of the sub-steucture.

= Schedule of construction of €-D structures should be confined to dry months 1o avoid contamination
of streams.

Longitudinal drains are {0 be designed to drain runoff from highest anticipated rainfall as per rainfall
data for the past 20 years or 50 years as per hvdrological analysis in high rainfall areas {annual rainfall
>1008 mm} and hill areas. For design of longitudinal drains in other areas, the design shall be as per
1RC: 5P-20:2002,

Outfall of the roadside drains shal! 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 fiow 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 1o drain
the surface runoff, prevent erosion from the slopes and avold damage to shoulders and berms,
Detailed specifications shaill be as per [RC: 5P-20:2002. The type of drains that can be constructed
include bricklined, pucca with RCC, covered drain with RCC slabs and piped drain.

PRE-CONSTRUCTION STAGE

Following measures are to be undertaken by the contractor prior to the commerncement of CD/Bridge
construction:

s  The downstrearn as well as upsiream user shail be informed one month in advance

s The contractor shall schedule the activities based on the nature of flow in the stream.

e The contractor should inform the concerned departments ahout the scheduling of work. This shall
form part of the overall scheduling of the civil works 1o be approved by PIU.

*  Erosion and sediment tontrol devises are 1o be installed prior 1o the start of the civil works.

s Interceptor drains to be dug prior to slope cutting to avoid high runoff from slopes entering
construction sites in case of hill roads

»  Ruroff 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, tempofary route / traffic conteol shall be made
éor the safe passage of the traffic, depending upon the nature of the stream

»  All the safety/warning signs are 1o 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 hag to take the consent from the concerned department {refer Guideline on "Water for
Canstruction”]

CONSTRUCTION PHASE

Drainage structures at construction site shali be provided at the earliest {o ensure proper compaction
at the bridge approach and at the junction of bridge span and bridge approach. Veloclty of runoff to
be controlled to avoid formation of rills/gullies as per guideline, “Siope stablity & erosion contraol”

While working on drainage channels, sediment control' measures shall be provided. Silt fencing {as per
the detalled specifications of guideline, “Slope Stability & Erosion Control”} shall be provided across
the stream that catries sediment.

The sediments collected behind the bunds shall be removed and after drying, can either be reused or
disposed off as per guideling, "Waste Management and Dehris Disposal”. Safety devises and flood
warning signs to be eracted while working over streams and canals.

POST CONSTRUCTION

Inspection and cleaning of drain shall be done regularly 1o remove any debris or vegetative growth
that may interrupt the flow. HFL should be marked as per hydralogical data on all drainage structure,
Tempaorary structure constructed during construction shall be removed before handing over to ensure
free Hiow through the channels. The piers and abutments should be examined for excessive scour and
make good the same if required. The upstream and downstream areas should be cleared of all {D
works.

In case of Causeway following aspect shall be taken into consideration:

+«  Disiocation of stones in sione set pavements, scouring of filler material due to eddy currents.

s Floating debris black the vents. Incase of large amount of floating material, debris arrestor shall he
provided in upstrean side.

s 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 all the rectification shall be undertaken as and when required. Following are
broadly the items o be checked:

o Szitlament of piers/abutments & settlement of approath slabs have to be checked;
s Cracks in C-D structures or RCEC slabs;

+  Drainage from shoulders to be ensured;

+  Ditches & drains to be kept ¢clean of debris or vegetation growth; and

«  Repairs to parapet of culveris whenever required are to be undectaken.
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GUIDELINE-11: CONSTRUCTION PLANTS & EQUIPMENT
MANAGEMENT

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.

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”.

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 (NOGC)” 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.

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 1: Measures at Plant Site

Concern Causes Measures
s Water sprinkling
. * Fine Materials shall be Transported in Bags or Covered by Tarpaulin
Vehicle Movement . -
o during Transportation
G:;teration ¢ 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 ¢ Educate the workers to follow/adopt good engineering practices while
Plant material handling
s Site Selection as per Clause 6.5.2, Section 6.5, 1RC's Manual for
i Construction & Supervision of Bitumen Work
Hot-Mix Plant ) R
s Regular maintenance of Dust Collector as per manufacture’s
. recommendations
Emissions - - 7 :
Vehicles s Regular maintenance as per manufacture’s recommendation
Generators »  Exhaust vent of long length and emission to confirm to PCB norms.
a a . .
He W Load »  Exhaust silencer, Regular maintenance as per manufacture schedule
Vehicles
Crushers »  Siting as per guideline, “Construction and Labour Camps”
Noise + All generators should have mandatorily acoustic enclosures and confirms
Generators
to PCB norms.
Qil Spills Storage and »  Good practice, guideline, “Waste Management and Debris Disposal”
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Concern Causes Measures
Handling
Residual D_USt Collector and »  Guideline , “Waste Managemeant and Debris Disposal”
waste Pits
Concrete Concrete-Mix »  Guideline, "Waste Managemaent and Debris Disposal”
waste plant
Bitusnen
’af‘é Hot-mix Flant »  Guideline, "Waste Management and Debris Disposal”
bitumen
mix
Stone chips | Crushers *  Guideline, "Waste Management and Debris Disposal’
traj ?‘C‘;Q?‘f of s Noworker shall be present in the vicinity of the equioments
Equipments
Mﬁ?able Parts of »  Caytign Sign, awareness among workers
Safet Eguipments
ety Plant Ares / Site »  Caution Sign, Safety Equipments
Accidents / Mealth | »  First Aid Box, Periodic Medical Checkup Break down of
g;;?;:x?wa of =  Arrangement for towing and bringing it to the workshop
¥

During site clearance, all cut and grubbed materials
shall be kept at a secured location so 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 hayl roads 10 minimize dust generation. In
case of oose soils, compaction shall be done priorto
water sprinkling. Cautienary 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 o move forward and backward, shall be
eguipped with alarm for backward movement, If
shalt be ensure that the workers shall remain away
from the working areas at such times, Also,
equipmerits 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 nolse 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 materfal; the contractor shall restore the road to s
original condition. The PIU must ensure that the decommissioning of plant shall be done in
envirenmentally sound fashion and the area to bring its original state.
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Designated area refers to paved surfaces angd barren parcels of land, with adequate drainage and

disposal system. [t 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 Hg&LTH 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 rosd. Box: 1 gives the safety concerns during construction. This
Guideline destribes the hazards and measures that need 1o be taken to mitigate the impacts.
2. PROIECT PLANNING AND DESIGN STAGE
To address health and safety concerns, the DPR shall contain selection criteria for setting up:
+  Construction (amps {as per guldeline);
e Borrow Areas {as per guideline]; and
e Incase of opening new guarry areas {as per guideling),
To address the safety concerns to road user during operational phase, the BFR shall contain the
following:
= Selection and locstion of regulatory as wel! as informatory signs as per IRC: £7-2001, depending upon
the geometry of the road.
PRE-CONSTRUCTION STAGE

In order to incarporate public health and safety
concerns, the PIJ and the Contractor shall
disseminate the following iformation to the
community:

*  Location of construction camps, borrow areas
and new quarry argas;

e Extent of work,

+  Time of construction;

& Diversions, if any;

s Precaution measures in sensilive areas;

s involvement of local labours in the road
construction;

s Health issues - water stagnation, exposure 1o
dust, communicabie disease; and

*  Mechanism for grievances.

The information dissemination could be thraugh
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:

»  Awarengss on HIV/AIDS swareness and usage of safety measures such as condams;
s Awareness on hygienic sanitary practices;
s Personal safety measures and location of safety devices;
& Interaction with the host community,
*  Protection of environment with respect io:
o Trampling of vegetation and cutting of treas for cooking;
o Restriction of activities in forast areas and also
on hunting;
o Water bodies protection;
o Storage and handling of materials;
w»  Disposal of construction waste.

3. CONSTRUCTION STAGE

During the progress of work, foliowing are the safsty
requirements that need to be undertaken by the
contractor at the construction site:

&  Personal Protective Equipmaents (PPE] for the
workers. Table 1 gives the safety gear to be used by
the workers during each of the construction
activities.

« Al measures as per bidding document shall be
strictiy followed.

»  Additional provisions need to be undertaken for
safety at site:

o Adequate lighting arrangement;

»  Adequate drainage system to aveoid any
stagnation of water;

& Lnged surface with slope 1:40 (V:H) and
provision of lined pit at the bottom, at the
storage and handiing area of bitumen and oil, as
well as at the location of generator {grease
trap); and

< Faciiities for administering first aid.

Table 1: Worker Safety Measures

8. No. | Activity Satety Requirement
* Leminous jackets;
1. Setting out and levelling + Helmets;
» Boots for protection against insect bite; and Dust Mask
: « Helmet Baots
z Tree cutting » Luminous safety jackets

Reinforced yard/ carpentry/ reinforcemest

3 cutting/ bending work, * Hand gloves
4, Shuttering work * Goggles Hand gloves
« Hand gloves
5. Plant and Machinary + Boots
* kiglmats
* Dust Mask
& Material handling * Hand gloves
# Dust mask
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Sl No. | Activity Safety Requirement
» Goggles
7. Batching plant ¢ Hand gloves
s st mask
8. Weeding * Gopes
9. Binding reinforcerment * safety belt
* Boots
* Gum boots
14 Manual concrete laving « Hand gloves
% Heimet
. » Heimet
11 Pilin

Hng = Hand gloves, gumboots,

The following measures need ta be adopted by the contractor to address public safery ¢oncerns:

v The Contractor shall schedule the construction activities taking into consideration factors such as:

o Sowing of crops;

o Harvesting:

o Logal hindrances such as fastivals ete,; and

o Avglighility of labour during particuiar periods.

» Al the cautionary signs as per [RC: 67-2001 and traffic control devices {such as barricades, etc) shall be
placed as Soon as construction activity ger started and shall remain in place il the activities get
completed.

+  Foltowing case specific measures need 1o be followed during the progress of the activity:

o Incase of blasting, the Contractor myst follow The Explosives Rules, 1983,

o Incase of construction activity adjoining the water bodies, messures shail be taken as per
redsures supgested In Guideline on "Water Body™.

o 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, adiacent to road.

o Approved chemicals should be sprayed to prevent breeding of mosquitoes and other disease-
causing organisms, at all the water logging areas

The PiJ shall cerry out periodic inspections in order to ensure that all the messures 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 measurgs that needto be
undertaken hy the PIU to ensure safer roads:

» Inspection and rmaintenance of installed regulatory and informatory signs,
= Ensure that the location of signage does not obstruct the visibitity
+ incase of hill roads, maintenance of parapet wall as well 55 of overtaking zones.

The RIU 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 be cleaned of all debris, scrap materials and machinery on completton of
cunstruction for the safety of public 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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GUIDELINE-13: CULTURAL PROPERTIES

INTROQDUCTION

The cultural properties lorated close fo 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.

PROJECT PLANNING AND DESIGN STAGE

Measures for mitigation of impacts on cultural properties during project preparation shall be as per
the following steps:

«  |dentification of locally significant cultural properties skoutd be done;

«  Assessment of lkely impacts on gach cultural property due to project implementation;

s The extent of impact on the identified tulture property shouid be assessed and possible measures for
avoidance should be devised based on the site investigation. Incase impact is not avoigable,
identification of alternative routes or possibility of
reiocation of the culture property shall be assessed in
consultation with the local public, based on the
economic feasibiliy.

incase of relocation, 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 /s to be obtained from the
community regarding the relocation site of the cultural
property in the form of resolution on the ketter pad of the
sarpanch/gramn panchayat or with the signatures of
comrmunity members.

A detailed design of the relocated structure and its site
plan along with the necessary BoQ are to bhe presented
DPR. The relocation amnd other avoidance measures
should be carried out before the start of the road work

It must be ensured by the PIU that the Bo(l and rates are
Intorporated into the contract document.

CONSTRUCTION STAGE

Major impacts on the properties during this stage are mainly due o movement of construction
machinery as well as due to construction activily in the vicinity of the cultural property. Following are
precautionary measures that need to be undertaken by the contrattor while working near these
structures:

*  Resirict movement of heavy machinery near the siructure
»  Avoid disposal or tipping of garth near the structure
s Access to these proparties shall be kept claar from dirt andgrit

During earth excavation, if any property is unearthed and seems to be culturally significant or likely 1o
have archeological significance, the same shall be intimated to the Enginear. Work shall be suspended
until further orders fram PIU, The State Archeoclogical Department shall be intimated of the chance
find and the Engineer shail 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 FiU must ensure that the contractor implemeants 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 tssue of tree cutting and afforestation. Loss of trees creates adverse
environrental 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 constrection
activities.

1. PROJECT PLANNING AND DESIGN STAGE

During alignment finalisation, due consideration shall be given to minimise the ioss of existing tree
cover, encroachment of forest areas / protected areas etc as specified in guitieline on, "Site
preparation”. Tree felling, if unavoidable, shall be done only after compensatory plantation of at l=ast
three saplings for avery tree cutis done.

The plantation/afforestation would be carried out by the forest department, It shouid be ensured that
plantation is carried cut only in areas where water can be made gvailable 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 specias in case
of both avenue or cluster plantation,

The plantation strategy shall suggest the planting of frult bearing irees and other suitable trees.
Development of cluster plantations will be encowraged in the community lands, at locations desired
by the community. The choice of species will be based on the preferences of the community. The PIY
shall gversee the plaptation to check the following:

*«  Whether trees are obstructing five of right at junctions;
+ Whether trees are at the inside of the junctions;
«  Whether tress are within & mits of the proposed centerling,

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 PR shall ensure the following:

»  Shouider of roads to be kept clear of weedsfundesirable undergrowth; and
»  Branches of trees do not obstruct clear visw of the informatary and cautions signs.

Table 1: Endemic Species of Assam

SL.No | Tree Species Endemic species) Skno | TreeSpecies Endemic species)

1 Aphanomixis polystachyo 12 Dilleniy indica

2 Anthocephalus chinensis 13 D. pentogyna

3 Syzygivm cumini 14 Careya arboren

4 $ formosum 15 Lagerstroemin parviflora
5 S. oblatum ig L. speciosy

§ Bauhinio purpures 17 Yerminatia belfirica

7 Mailatus phitippensis 18 T, chebudu

g Cinnamomum tamoly 19 Trewia polycarpo

9 Actinodophne cbvoto X0 Grelina arbores

10 Bombax ceiba 23 Oraxylum indicum
11 Sterculio villosa 22 Bridelia spp
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GUIDELINE-15: FORESTS AND OTHER NATURAL HABITATS

INTRODUCTION

This guideline envisages measures to be undertaken during
blacktepping / widening of road sections passing through natural
habitats. These measures shall be undertaken in addition ta the
measures laid down in the other Guidelines. .

Conservation of natural habitats is essential for long-term
sustainable development. A precautionary approach to naturat
respurce  management to  ensure  opportunities  for
environmentally sustainable development has been adopted for
the project.

PROJECT PLANNING AND DESIGN

To minimize the adverss impact on the ecology of the natura! habitats, selection of alignment should
be a5 per guideline. An officer of at least the rank of a forest ranger shal 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
shail be through precautionary measyres or through appropriate mitigation measures. Foliowing 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 1o 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 slong the fength of the natural habitat and
invariably a1 the start and end of the natural habitat

= Signage [viz. speed limit, animal crossing, switch of headlight ate] shall be provided as per IRC §7-2001
Code of Practice for road sign {first revision}

in addition 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 & 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 IRCSP-20:2002. Inne
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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PRE-CONSTRUCTION STAGE

Ko Construction Camps, Stockyards, Concrete Batching or Hot Mix Plants shall be Jocated 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 ares
for the concerned flora or fauna.

CONSTRUCTION STAGE

procurernent of any kind of construction material {as quarry or borrow materiat) from within the
natural habitat shall be strictly prohibited. No water respurces within the natural habitat shalt be
tapped for road construction. Use of mechanized equipment shall be kept minimum within the
ratural habitat. Contractor must ensure that there will be no parking of vehicles machine and
gquipment within the natural habitat. Disposs! of construction waste within the natural habitat shal
be strictly prohibited and as far as possible reuse shall be undertaken as per Table -1 type of waste of
guideling, "Waste Management and Debris Disposal”.

POST CONSTRUCTION STAGE

The road passing through the natural habitat shall be declared as a silence zone. Compensatory tree
plantation within the available Right of Way shall be done in accordance with guideling, on “Tree
Culting and Afforestation”. The PIU must ensure maintenance of drainage structure shall be
undertaken as per gyideline, “Drainage”
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GUIDELINE-16: AIR AND NOISE POLLUTION

INTRODUCTICN

This guideline deals with the mitigation of adverse impacts due to air and noise poliution. Both of
these have been discussed in the subsequent sections respectively.

AlR POLLUTION

The types of air pollution due to construction activities might indude generation of dust, emission
from hot mix plants and batching plants, adour from construction labour camps, emission from
canstruction machinery/vehicles etc. The measures for mitigation of impacts from sach of theues are
givert below.

Generation of Dust

»  allvehicles delivering materiats 1o the site shall be covered to avoid spillage of materials.

= The Contractor shall take every precaution 1o reduce the levet 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 ission
norms,

* Al 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 clean and
clear of ali dust/mud or other extraneous materials dropped by such vehitles or their tyres.

= Spillage shall be cleared immediately by manual sweeping and removal of dabris or if 50 direcred by
the Engineer, by mechanical sweeping and dearing equipment, and all dust, mud and other Jebris
shail be removed completely. Additionally, If 50 directed by the Enginger, the road surfaces sk all be
hosed or watered using necessary equipments.

+  Plants, machinery and equiprment shall be so handled (including dismantling] 3¢ as to minimize
generation dust.

s All earthwork shall be protected in 8 manner accepiable {0 the Engineer to minimise generation of
dust,

*»  The hot mix plant &5 sited at least 1000m from the nearest habitation. The hot mix plants shall be
fitted with dust extraction units in order that the exhausts comply with the requirements of the
relevant current emission controd legistation. ’

*  Generation of dust should be suppraessed during unloading of construction material and also Jduring
storage of the construction material,

Emission from Hot-Mix Plants and Batching Plants

*  Hot mix plants and batching plants shall be Iocated sufficiently away from habitation,  agricultural
operations or industrial establishments. Where possible such plants will be lozated at least 1000m
away from the nearest habitation,

+ The exhaust gases shail comply with the reguirements of the relevart current emission control
fegislation. All sperations at plants shall be undertaken in accordance with all current rules and
reguiations protecting the environment.

Odour from Construction Labour camps

¢ Construction labourers camp shall be located at feast 500 m away from the nearest habitation.

*»  The waste disposal and sewerage system for the camp shall be properly designed, bulll and operated
so that ng odour is generated, Compliance with the Factory Act, the construstion workers {regu lation
of employment and conditions of service) Act, 1996 and all other relevant legislation shall be strictly
achered to.

Emission from Construction Vehicles, Equipment and Machinery

#  The discharge standards promulpated under the Envirgnment Protection Act, 1986 shall be cirictly
adhered to. All vehicles, equipment and machinery used fer construction shall conform to the relevant
indian Standard {15} norms.
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All vehicles, equipment and machinery used for construction shall be regularly maintained 16 snsure
that pollution emission levels\comply with the retevant requirements of SPCB & the Engineer.

pollution from Crusher

&

All crushers used In construction shall confirm to relevant dust emissions control as legistated.
Clearance for siting shall be | abtained from the SPCB, Alternatively, anly crushers already licensed by
the SPCEB shall be used.

Dust screening vegetation will be planted on the edge of RoW far el existing roadside crushers,

If crusher owned by cantractor, the suspended particulate matter contribution value at a distance of
40m from & controlled isolated as well as from 2 unit located In 2 duster shouid be less than 600
ug/Nmy’, The monitoring is to be conducted at least twice 2 month for all the 12 months in a vear
during the crushing operation for the project

3. NOISE POLLUTION

Noise fram Vehicles, Plants and Equipment

*

The plants and equipment used in construction (including the aggregate crushing plant} shail strictly
conform to the Gol noise standards.

All vehicles and equipment used in construction shall be fitted with exhaust sifences. During routing
serviting operations, the effectlveness of exhzaust silencers shall be checked and if found to be
defective shall be replaced. Notwithstanging any other conditions of contract, noise level from any
itern of plamtis} must comply with the relevant iegisiation for levels of sound emission. Non-compiiant
plant shall be removed from site,

Noise limits for construction equipment used in this project {measured at one meter from the edge of
the eguipment in free field) such as compaciors, rollers, front loaders, concrete mixers, ¢ranes
{moveable)}, vibrators and saws shall not exceed 75 dB{A), a5 specified in the Environment {Protection]
Rules, 1986,

Maintenance of vehicles, equipment and machinery shatt be regular and proper, 1o the satisfaction of
the Engineer, 1o 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 angd batching, mechanical compaction, ett., will be stopped between 2200 haurs to
0600 hours. in 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 12 06.00 hours.
Workers in vicinity of streng noise, and workers working with or In crushing, compaction, batching or
congrete mixing operations shaif wear earpiugs.

Noise from Blasting {or}Pre splitting Operations.

L

Blastinig shali be carried out only with permission of the Engineer. All the statutory laws, regulators,
rules, etc., pertaining to acquisition, transport, storage, bandling and use of explosives shall be stricty
foliowed,

Blasting shall be carried out during fixed hours {preferably during mid-day), as 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 alf directions. Pegple, except thase who actually lignt the fuse shall be
excluded from the gres of 200m (SOm for pre-splitting) fram the blasting site in all directions at least
10m minutes before the blasting.
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GUIDELINE-17: ENVIRONMENTAL MONITORING

1. ENVIRONMENTAL MONITORING PLAN

The monitoring programme is devised to ensure that the envisaged purpose of the project is achieved
and results in the desired benefit 1o the target population. To ensure the effective implementa on of
the EMP, it is essential that an effective monitoring programme be designed and carried out. Broad
objectives of the monitoring programme are:

s Toevaluate the performance of mitigation measures proposed in the EMP
s Tosuggest improvernents in the management plans, i required
+  Tosatisfy the statutory and community ohligations

The monitoring programme containg monitoring plan for all performance indicators, reporting
formats and necessary budgetary provisions. Monitoring plan for performance indicators and
reporting system is presented in the following sections,

2. PERFORMANCE INDICATORS

Physical, biclogical and envirgnmental management components identified as of particular
significance in affecting the environment at critical locations have been suggested as Performance
Indicaters {Pish. The Performance indicators shall be evaluated under three heads as:

«  Enwvironmenta! condition indicators to determine efficacy of environmental management measures in
control of air, noise, water and soil poliution;

+  Enwironmental management indicators {o determine compliance with the suggested environmientas!
managerment measures

« Operational performance indicators have zlso been devised to determine efficacy and utiity f the
mitigation/enhancement designs proposad

The Performance indicators and monitoring plans prepared for Project implementation are presented

in Tablel.1
Table 1.1: Performance Indicators for Project Implementation
S1, o, indicater | Details | Stage Responsibility
A Environmentai Condition Indicators and Monitoring Plan
Pre Construction Bl through approsed
1 Al Quslity Eonstruetion rROnRIOrIng agency
Operation PEJ %I’tro}:gh appro sed
monitoring agency
The parameters to be monitorsd, | pra Construrtion PtU through appro ed
L )

2 Noise Levels frequfancyan . Construction monitoring agency
duration of monitoring as well as the TR 5
focations to be monitored will be as | Operation _thraugh approve

o rmonitoring agency
per the Monitoring Plan prepared - ST h -
{Refer Table 1.2} Pre {Jonstruction ”2 foug approve
3 Water Quality Construction monitoring agency
Operation PIU .thtough approved
momtanng BEENCY
Pre Construction PIU through aporoved
4 Soil Quatity Construction monitoring agenty
Pt ] h
QOperation U ’Z lfoug approved
; rmonioring agency

B Environmental Management Indicators and Monitoring Plan
Location of construttion camps have to

1 Construction b uder_xtnﬁeci aad}parameters indicative Pre-construction PIU

Camps of envitonment in the area has to be
reported
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. Mo, Indicator Datails Stage Respansibility
tocation of borrow areas have to be
identitied and parametsrs indicative of
environment in the area has to be

2 Borrow Areas reported.  Refer  Guidelines - | Pre-construction PIU
AGuidelings for  Borrow  Areas
Management; for the identified
Borrow Areas,

3 Tree Cutling :;fg:;s; :;;eri;:r::&l marked for Pra.construction g’[fﬂ Department to

Tree Plantation | Progress of measures suggested as .

4 part of the Strategy Is o be reported Construction Forest Department

C Management & Operations) Performance Indicators

i Survival Bateof | The sumber of trees surviving during Forest Depantment/ PIU

Trags esch vigit will be compared with the | Gperation
number of saplings planted
4 Status the PU will undertske site visits to The Pill will be
Regarding determing how many borow areas responsible for a period
Rehatifitation of | have heen rehabilitated in line with the | Operation of threg years,
Borrow Areas landowners request and to thelr full
satisfaction,

3 %oif Erosion Visual moniloring  8nd  operation The Pitjwill be
inspection of embankments will be Operation responsible for a period
carried oWt once in three months, of three years.

3. FMONITORING PARAMETERS AND STARDARDS

The Environmental monitoring of the parameters involved and the threshold limits specified are

discussed below:

Ambient Alr Quality Monitoring (AACIM)

The air quality parameters viz; Sulphur Dioxide {S0,}, Oxides of Nitrogen {NO.}, Carbon Monoxide
{CO), Hydro-Carbons {HC), Suspended Particulate Matter (SPM}, Respirable Particulate Matter (RFM]
, Ammonia (NH3}, Ozone {03), Lead {(Pb}, Benzo {a) pyrene {BaP), Arsenic [As} and Nickel (Ni} shali be
regularly monitored at identified tocations from the start of the construction activity. The air guality
parameters shall be monitored in accordance with the National Ambient Air Cuality 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.

Table 1.2 National Ambient Air Quality Standards

& No Follutant Time Concentration in Ambient Air
Weighted Industrial, Ecologically Sensitive | Methods of Measurement
Average Residential, Area {notifled by
Rural and Central Government)
Cither Area
i Sulphur Dioxde Annual* 80 20 -Improved West and Gaeke
[50,), uegfm’ 24 hours** 80 10 -Uitraviolet fluorescence
¥ Nitrogen Dioxide Annual" 40 30 -Modifieg Jacobh & Hochhieser
{NC.L ugfm’ 24 haurs** a0 80 {Na-ArsgRite)
-Chemiluminescence
3 Particulate Matter Annuad® 80 B0 -Gravemaetric
{sizer less than 10um} or | 24 hours™™ 100 10 -TOEM
PM;q ufm’ -Beta atfenuation
4 Barticulate Matier Annupl® 40 30 -Gravemeiric
{size Bss than Z5um) or | 24 hous™™ 80 &0 -TOEM
FMﬁ;xg!ma -Beta attenustion
S Gzone {05} pgfm’ & hours* 100 100 Ly photometric
1 hours™™ 180 180 -Chemiluminescence
-Chemical Method
& Lead (Pbi wrfm” Annual* (.50 0.30 SAASHICE method after
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5.No Pothitant Time Conzentration in Ambient Alr |
Weighted Industrial, | Ecologicaliy Sensitive | Methods of Measuremert
Average Residential, Area {notified by
Rural and | Central Governroent}
Othar Area
24 hours** 1.0 1.0 sampling on EMP 2000 or

aquivalent filter paper
~ED-XRF using Tefloa filter

7 Carbon Monoxide (CO) | 8 hours* 02 07 -Non Dispersive  Infra  Red
yg!m3 1 hours** 04 04 -1 {NDIRIspectroscopy
8 Ammonia [NHz) pgim® Annual* 100 100 -Chemilurrinescence
24 hours** AD0 400 ~Indophencl blue mathod
g Banzene {CoHg) paim’ Annual* 05 05 -Gas  chromatography  based

continuous analyser
~Adsorption and  Desorption
foliowsd by GC analysis

i0 BenzolaiPyrene {BaP} | Annual” a1 o1 ~Suivent extraction followed by
particulate phase  anly, HPLUAGC anslysis
pg/m’

11 Arsenic (As) mgfmj Annual* 06 06 ~RASAICP method aftor

samaping on EMP 2000 or
equivatent filter paper

12 | Migkel (NI} ug/m’ Annual* 20 20 -AAS/ICP method  after
sampling on EMP 2000 or
aguivalent filter paper

*annugl grithmetic mean of minimum 104 measurements in o yeor ot o porticulor site foken twice o week 24 hourfy ot uniform interinis
*424 hourly or {8 hourly or 01 hourly manitared volues, as opgiivable, sholl be complied with 98% of the time in o yeor. 2% of the lime, they
may exceed the dmits but not an two consecutive deys of monitoring,

Noise Quality Monitoring

The noise levels shall be manitared at already designated locations in atcordance with the Amrbient
Naise Quality standards given in Table 1.3, The duration and the nolse pollution parameters (o be
monitored and the responsible institutional arrangements are detailed in the Environmental
Monitoring Plan Table 1.5

Tabie 1.3MNational Ambient Noise Quality Standards

Area Code Category of Zanes Limits of Leg in dB{A} Day* Night*
A industrial 75 70
8 Lommaercial &5 g5
C Pesidential 55 25
D Silence Zone ** 56 46

* Doytime shall meon from 6.00em i 10.00 pm and Night shaii mean from 30.00 pm to 6.00 o
** Silence zone is defined s oreq up to 100 meters arouad premises Of hospitofs, educetional institaticns ond cowris. Use of vehicles soms,
laud speckers ondd bursting of cracking are bonned in these xones.

Water Quality Monaitoring

Water guality parameters such as pH, 800, COD, DO coliform count, total suspended solids, totai
dissolved solids, Iron, etc. shall be monitored at all identified lpcations during the construction stage
as per standards prescribed by Central Pollution Cortrol Board and Indian Standard Drinking water
specifications, presented in Table 14. The duration and the pollution parameters to be monitored
and the responsible institutional arrangements are detailed out in the Environmentsl Monitoring Plan

Table 1.5,
Table 1.4; National Standard of Water
§l. No Parameters 15:2296 {Class C} Method Adopted
1 pH 6.5-8.5 | pH meter
2 BQD {2 days 27°C) 2.0 | DO-Aride modification of Wrinkler's method
3 Temperature {°0) N5 | Thermometer
4 Dissolved oxygen 4 | Azide Modification of Wrinkier's method
5 Color (Hazen] 300 | Visual Companson method

A-45




FA& LA for Assam State Roads Project

Draft Environmental Impact Assessment Report {(SH-32}

PWE, Sovernment of Azsam June, 2011
Annexure 5

51 No Paramneters 15:2296 {Class } Mathod Adopted

g Fluorigdes (F 1.5 1 SPANDS mwthod

7 Chigrides (C) 600 | Argentormetric Titration

8 Total Dissolved Solids 1500 | Gravimetric Analysis

49 Sulphates (304 400 { Barium Chioride method

10 Iron (Fea) 50 { Phenanthrolin method

11 Oil and Grease .3 | Partition - Gravimetric method

12 Nitrates 50 | Chromotropic acid

13 Chromium {Cr') 0.05 | Atomic Absorption Spectrophotomaetry

14 Cadrmium {Cd} 0.01 | Atornic Absorption Spectrophatometry

15 Lead (P} 0.1 | Atomic Absorption Spactrophotometry

16 Copper {Cu} 1.5 | Atoric Absarption Spectrophotometry

17 Cyanide [CH) 0.05 | Chipramine-T-methed

18 Selerlam (Se) 0.05 | Atarsic Absorption Spectrophotometry

18 Arsenic (As} 8.2 | Atomic Absorption Spectrophotometry

20 Phancls 0.005 | Specirophatometer

21 Datergents 1.0 | Spectrophotometer

22 o Absent | Spectrophotomster

23 Total Coliform [MPN/100 mi} 5000 tultiple Tube Fermentation Technigue

NE: Not specifred; Brackets {f 1 indicotes extended Smits. Al the volues in mg/l F otherwise mentioneg
4. MONITORING PLANS FOR ENVIRONMENT CONDITION

For each of the environmental componants, the monitoring plen specifies the parameters to be
monitored: location of the monitoring sites and duration of monitoring. The maonitoring 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 inTable 1.5, Monitaring plan does not include the requiremnent of arising out of
Regulation Provision such as obtaining NOC/ consent for plant site aperation.
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Table 1.5: Environmental Monitoring Plan
Attribute Profect Stage Parameter Special Guidance Standards Fraequency Dseation Location Implementation
Construction S0, NG, RPM, High volume sampler to be ' A v Thres seasens per #&If}ng the r@é Hot Contraciar / PIU
SPM. O. Po. £0) tocated SOmfrom the plantin | Air {prevention aed yoR? 24 hours sriix / batching plant
Air NH,, Cotly, fiap, | (1€ Downwind direction. Use | Contral of Polistion] oot L
¥ £ * .
Operation As and Ni :::lh:j specified by CPCB for Rules, CPCR, 2009 year for three Along the road Contractor / FIU
¥ yars
All essential
Construction characteristics Fg:: seasons per Contractor / PIU
and some of Grab sample collected from ’ ¥
desirabie source and Analyse as per Incian Standards for
. ¥ e tnlond Surface irab Along the roadSurface
Water characteristics as | Standard Methods for .
‘ s Waters {15: 2296, Sampling  [watersources
. decided by the Exammination of Water and Four seasons for
Qperation ) 1982 Contractor / PIJ
Environmental Wastewater three years
Speciakst of the
CSC and PIU
Equivalent noise lavels using
T Al th
Construction an integrated noise level hree seasons per . ong the réad Hot Contractar / PlU
" year Leqin mix / batching plant
meter kept at a distance of 15
. . dB{A) of
Noise levels on from cdge of pavement MOoEF Npise Rules, :
Noise . . N day time
a8 {A) scale Equivalent noise levels using 2000 Thres seasens per and night
Qperation an inteprated noise level year for three time Along the road Contractor / PRI
meter kept at a distance of 15 years.
from edge of paverment
Fhreshold for each
F Al h
Constrection . , contaminant set by our seasons per fmgt & zga{i Hot Contractor / P3U
Muonitoring of Pb, | Sample of soil colletted to year mix / hatching plant
. ] e . IRIS database of Grab
Soil SAR and Gil & acudified and analysed using ] \ .
Grease absorption Spectrophotometar USEPA until national Four seasans for Sampling :
Operation pron > P standards are Aleng the road Contractor / PIU
three years
promulgated
Barrow . - . . . )
ares Constructign As per Guidelines | Visual Observation - Oncein a month - Borrow area location | Contractor
Free Dperation As per Areas wharp
. P Rehabilitation Cuarterty - plantation s beleg Contractor § Pi
plantation | stage
Plan done
A-47
L » = @ ] # # % % & ¥ oA R -




EA & 54 for Assom State Roads Project Draft Environmental Impact Assessment Report {(5H-32)
FWD. Government of Assam Jorre, 2011

Annexure b

REPORTING SYSTEM
Repaorting system for the suggested monitoring program aperates 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 fevel

Contractor and Engineer operate the reporting system for emvironmendal condition and
environmental management indicators (except tree cutting). The Eavironmental 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 beforghand
and ali reports wiil be against these targets.

Contractor will report to the Engineer on the progress of the implementation of environmental
canditions and management measures as per the monitoring plans, The Engineer will in turms report 1o
the PIU ¢n a quarterly basis which will be reviewsd. Along with these reporis, Environmental Cell of
the Pl shall report progress of tree cutting, compensatory plantation, landstaping 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 formats have been prepared, which will {orm the basis of
monitoring, by the Engineer and/or the Environmentat Cell as reguired and presented as Annex -6,

Table 1.8; Summary details of Reporting

Project
Contractor Ervironmental  |Supervision Consultant Implementation
Cell {3C} / Concessfonalre
Format Unit {PIU}
tem Stage —
No. Implementation |Implementation & Reporting Oversee
Suparvision £ Feld Compllance
& Reporting to 3C| Reporting to PIU to PIU Menltoring
Identification Pre-
EM1  [of Disposal - |One Time - DneTime  |One Time [One Time
{Construction
Locations i
Setting up of Pre-
EMZ  [Construction . One Time - OneTime  [One Time (OneTime
Construction
Camp
gama | BOrrowArea  [Pre- One Time - OneTime  |One Time [One Time
Identification  [Construction
. Pre-
% T B i - - i
EM ree Cutting Construction Monthiy Qusterly
EME  Tree Plantalion|Construction - Monthly - - Quarterly
Top Soif . . )
EME Monitaring Construction [Quarterly Continueus (Quarterly |Quarterly
Pollutkan . As Par Manitoring
<1 Monitoring {onstruction Plan - Quarterly  |Quarterly {Quarterly
Pollution , As Per Monitoring
EC2 Monitoring |~ PEraHon ) i i Plan
Survival Rate .
0P of Trees QOperation - Quarterly - - Quarterly
Status
Regarding
GP2  iRehabilitation QOperation - - - - Half Yearly
of Borrow
Areas
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