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Introduction 

Rural Connectivity and growth are linked intrinsically, be it in the area of Trade, Employment, Education or 
Healthcare. Rural road connectivity is a key component of rural development in securing poverty alleviation 
by providing easy access to marketing centers for the 

agncultural produce at lower transportation cost resulting in 
higher price realisation thereby increasing rural income. The villagdhabitation with a population greater than 

roads further promote access to education, healthcare, ( 1000 by 2003; and 1 

initiative of building infrastructure in rural areas in rural areas under the Bharat Nirman. It aims to construct 
1,46,185 lans of rural roads to link 66,802 unconnected habitations during 2005-209. Further it is proposed to 

increased employment opportunities, improve economic 

activities and generally result in higher standard of living. 

Against the above background of inadequate rural road 

connectivity, the Prime Minister announced in 2000 the 
Pradhan Mantri Gram Sadak Yojana (PMGSY), a program 

to address this backlog of connecting the 3,30,000 

upgrade 1,94,12 kms existing through roads to ensure farm-to market connectivity within the time kame. 

Providing all-weather road access to all 
villageshabitations of greater than 500 people [250 
in case of hill states (North-East, Sikkim, Himachal 

Pradesh, Jamrnu & Kashmir and Uttarakhandl) and 
the desert areas (as identified in the Desert 
Development Programme)]. 

- 

The Ministry of Rural Development (MoRD) administers the program as a centrally sponsored scheme in all the 
States and six Union Territories. The MoRD has identified executing agencies in each of the states. These 
agencies have worked out mechanisms for implementation through setting up of Programme Implementation 

unconnected habitations. There has been a substantial 

progress in implementing the programme. The Government of India has decided to undertake a bold 

Units (PIU) in each of the distncts. 

1. Need for Environmental Codes of 
Practice I engineers and contractors to: I 

accidents and disruption to indigenous life style. 

The Indian Roads Congress (IRC) publication (IRC': 
SP: 20-2002) Rural Roads Manual (RRM), provides 
guidance on various aspects of rural road 
development, with the specific requirements of 
PMGSY. Further to this, to bring about On 

various aspects of the programme, leading to its 
timely and successful implementation, an Operations 
Manual (OM) in respect of PMGSY roads has been 
prepared. Rural road improvements such as the 
PMGSY have the potential to bring in substantial 
economic and social benefits to the communities: At 
the same time, these projects may also lead to 

Identify the project activities that can hake potential 

environmental impacts and to provide mitigation 
measures 

Demonstrate the road design and construction practices, 
that are cost-effective and address environmental impacts 

Illustrate the practices to address the 
environmental concerns during project planning, 
implementation and operation 

Define the role of involvement of the rural communities 
at different stages of the project, and, 
Achieve the PMGSY objectives of rural connectivity 

through roads planned and constructed to blend with the 
natural surroundings. 

adverse social and environmental impacts such as loss of topsoil, erosion etc, thereby triggering the need to 
develop Environmental Codes of Practice (ECoP). The failure of environmental measures can result in serious 
adverse impacts such as lowered water table, permanent loss of wild life, community severance, increased road 



2. Utility of Codes of Practice 

These codes of practice have been developed to guide the planning, design, construction and maintenance stages 
of PMGSY in terms of avoidance or mitigation of the adverse environmental impacts that may result from the 

projects. The codes define methods and procedures to be followed by the Executing Agencies, Contractors and 
other agencies involved in the project. The Code of Practice was drawn up in 2004 to cater the requirement in 
the states of Rajasthan, Uttar Pradesh, Kmachal Pradesh and Jharkhand. It has now been updated for the 
specific requirement of the states of Arunachal Pradesh, Bihar, Jarnrnu and Kashmir and Uttrakhand. 
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existing codes/specijications, the existing codes/specijications shall prevail. 



ECoP-1.0 Planning & Design 

1.1 General 

1 .I .I This code of practice details the factors to be considered during project preparation to avoidladdress 
environmental concerns through modifications in project design and incorporation of mitigation 
measures. Guidelines specified in the IRC: SP-20:2002 and SP-48 for project preparation are to 
be followed in conjunction with the measures suggested as part of this ECoP. 

1.2 Finalization of Alignment 

1.21 All requiren~rnts of Section 1.5 of IRC: SP-20: 
2002 in selection of alignment should be met with. 1 Short I 

Aesthetic and 
of the alignment. Rural roads, being low volume 

Having least adverse environmental impacts. 
roads, shall be aligned to follow the natural 

In addition, adequate consultations with the 

comrnunit~es to identify the concerns and 
 references need to be taken up durinq selection 

topography. Finalisation of alignment shall be carried out in accordance with the provisions 

Easy and safe to mnmct  and nmintain 
E*nOmi~al 
Laid on firmground 

presented below. 

1.2.2.1 Alignment shall conform to the natural topography as far as possible to avoid excessive cut and fill. 
In case of hill areas the alignment selection should extend to incorporate the provisions of IRC: SP- 
48:1998, "Hill Road Manual". 

1.2.2.2. Special care should be taken to align the roads along the hill side which is stable and where cutting 
on hill side causes least disturbance. The geologist shall investigate the disturbance likely to be 
caused keeping the geology of hill slope in view. He shall also study the affect of earthquake on the 

slope gradient. 

High standard roads 
Good geomehics 
Moves large volume of traffic rapidly and safely. 
Huge cuts and fills, stability of slopes 
Damage to vegelation and 
Disuption to narrnal drainage patterns 

Low standard roads 
, Conforms to the natural topography 

Suitable for low volume rural roads and low travel 
speeds 
Reduced enviromntal impacts 
o Reduces the cut and fill, 
o Reduces damage to vegetation 
o Minirnise changes to natural drainage pattens 

1.2.2 An inventory of all environmental features along the proposed road is to be prepared and marked on 
a revenue map. This would be conducted by the PIU in co-ordination with the local community 



and the revenue officials through transects. Consultations with the local communities are to be 
conducted during these transects to obtain their suggestions and incorporate their concerns to 

address the potential environmental impacts. Suggestions of the community during the transect 
walk are to be incorporated, to the extent possible, while finalising the alignment. The 
methodology for conduct of transect shall be as per ECoP-20.0, "Consultations for Environmental 

Aspects". 

Trees 
Forests if any 
Drainage line$ rivers and water crossings 
Imgation water courses 
Water bodies 
Grazing lands 
Cul tutal properti es 
Utilities 
Community facilities 
Schools 
Hospitals 
Major junctions 
Seasonal mke t s  or cultural congregations 
Location for Ramps, Cattle Crossing and Bus Bay 
Location for stacking maintenance material 
Location for ducts for threadine aericultural oiues 

Route Alignment to avoid felting trees I 
- 

1.2.3 In case of flood prone areas andor  areas with very flat slopes, hydrological surveys have to be 

conducted before alignment finalisation. Inputs derived from these surveys such as the need for 
provision of culvertsibridges or other cross/roadside drainage structures should be considered in 
the alignment finalisation. Routes involving higher costs on drainage compared to alternative 

potential sites for land slides. 

1.3 Design considerations 

1.3.1 All the road designs should conform to the 
specifications of 1RC:SP-20:2002, "Rural 
Roads Manual". Additional measures 

Follow natural topography 
Conform alignment to within property boundaries 
within village areas 
Adopt geomehics that do not compromise on 
safety requirements 
Avoid crossing power bansmission lines, water 
mains, gas lines etc 
Avoid alignments affecting vegetation and felling 
of trees 

suggested for minimisation of environmental I . Avoid alimtsclose to*- 1 
impacts, safety of mad users and for Avoid encroachment of water bodies and 

Avoid passing through natural habitats as 
enhancement of community benefits are designated forests, sanctuaries, national parks and 
indicated in this ECoP. Where it is necessary 
to deviate from the IRC specifications, the following design considerations shall be the absolute 
minimum. 

1.3.2 Design Speed: Ruling design speed may be reduced to 40 k d h r  from 50 k d h r  in plain and  35 

k d h r  in rolling terrain. This speed is to be followed in link roads less than IOkrn length without 
any further relaxation. Ruling speed of 25 knv'hr and minimum speed of 10 knv'hr shall be 
followed for all the newly aligned roads in hilly areas. The minimum speed may however be 
relaxed (on case to case basis) in case of existing alignment where it may not be possible to 
realign the roads as it may involve excessive cutting or filling. 

1.3.3 Road Land Width: If larger widths are available the existing standards of 1RC:SP-20:2002 should 
be followed. The minimum standard road land width mav be reduced to 12 m in   la ins in areas 



where it is difficult to obtain IS m, keeping local conditions in view and after assigning reasons of 
keeping reduced width. The requirement may be hrther reduced to 9 m in areas under intensive 
irrigation and where traffic is less than 100 vehicles/day. But in such cases, the roadway width 

shall also be reduced to 6 m.. Normally a land width of 12m shall be attempted in case of hill 
roads. It may be reduced to 9 m  only in exceptional cases. 

1.3.4 Roadway Width (Formation width): The minimum of  7.5 m o f  roadway may be reduced to 6 m 
incase of  hilly terrain1 and short link village roads connecting single habitations. This would 
result in reducing the need of larger road land width and reduce quantity of soil required for 

embankments. A minimum of  9 m o f  formation / roadway width shall be adopted for cutting 
section in deserts areas to avoid roadblocks normally caused by dune sand accumulation where 

reduced width is ~rovided .  

deciding upon the alignment. 
Hairpin bends are to be kept to a minimum. If unavoidable the alignment should be such that a flat hill 
slope is obtained for its location. 
Unstable hill slopes to be avoided, as such slopes are prone to landslides and are subject to seepage or flow 
from streams. 
Avoid encroaching on wetiands or water bodies. 
Provide adequate m s s - s - e  structures to e m  that natural drainage patterns are not altered 

Carriaeewav Width: Standard carriageway width of 3.75 m is to be adopted on all roads. It may - .  - .  
be however be reduced to 3.0 m in 
exceptional cases such as hilly terrain o r  as 
per provisions of R C :  SP-20: 2002. Hard 

Redevelopment costs of borrow areas 
shoulders of 1 m width may be ~ r o v i d e d  on 1 

habitations to cater for the expected increase in traffic intensity 
1.3.6 Embankment height: Lower embankment height of0.3 - 0.4m to be provided in case of arid and 

sandy areas. In case of desert areas, the embankment height could be reduced since no 
overtopping is antictpated. In flood prone areas, height of embankment shall not be reduced and 
shall be a minimum of  0.6m above expected highest water level. (Based on data of last five years) 

1.3.7 Geometries: (i) In plain and rolling terrain the alignment should be designed for maximum 
possible radius of curves. Minimum absolute curve radius of 50m @ 4 0  km/hr and 38m @ 35 
k m h r  should be adopted without further relaxation due to safety reasons. (ii) Junction design of 
access road with collector road should be in conformity.with IRC: SP-20: 2002 for both sight 
distance and flaring requirements. Generally a minimum radius of 14ni shall be provide in case of 
design of hill roads but in exceptional cases it may be reduced to 12m to reduce excessive cost. 

I .3.8 Drainage: For large catchment areas will] low ground slopes, the accumulation of  water causes 
flooding on the up-stream of  the road. The increased velocity of water passing through the 
culverts causes scour on the dow-stream and alters natural ground levels and scour of land. 
Hydrological studies are to be conducted in large catchment areas to limit the afflux and provide 
adeauate waterway for crossdrainaee structures. 

- .  
either side only in case longer routes or 

Align Road Away from Drainage Channels 1 Provide Adequate Openings 

Dune sand accumulation in desert areas and 

' In the suetches where obligatory to obtain a road land width of only 6m due to reasons of land availability, 
minimum roadway width of 5.2mshall be provided for the roads under first year projects. 

1 -3 

',through., village roads many Requirement of land for construction of road 



1.3.9 Built up areas: It should be ensured that the road level in built up areas is lower than the plinth of 
the adjoining houses and drains are provided to drain the storm water 

P I 
r 8 
d 

: i 
z 2 ; d 

b . 4  ~ . ~ d  bn(.v suang~wne~me~n-  '2 8 3 B P 1 g 
I 

Typical Cross sections of PMGSY roads 
I! 



1.3.10 Enhancements: 
i. Cattle crossings to be provided at normal crossing routes for safety ofboth cattle and road user. 

ii. Ramps for access to and from agriculture lands for cross traffic are to be provided to avoid damage 

to embankment and roadside drain. 

iii. At all CD works shall have steps constructed for inspection, repair and maintenance purpose. 

iv. Shoulders should be paved at destinationlroadside villages and provide bus bays to avoid traffic 

obstruction and to provide for turning radius wherever feasible. 
v. Where possible, the embankment should be widened to provide a platform for stacking material for 

maintenance and to ensure that the shoulders are kept free for movement oftraffic. 

vi. Where ever required 300mm ducts should be provided to enable cultivators to thread agricultural 
pipes for irrigating their fields lying on either side o f  the proposed road. The invert level of such 
ducts shall be about 300mm above high flood level. 

vii. On hill roads, passing places are required to facilitate crossing of vehicles. These shall be provided 
at a rate of at least two per kilometer and exact location to be based on sight condition. The length 
of passing places shall be about 15-20m with carriageway of 5m. 

1.3.1 1 Community Concerns: Community concerns, expressed during consultations are to be addressed 
to the extent possible in the design of the road. The  concems need to be documented and checked 
for addressal. In case any of the measures are not incorporated, the same needs to be intimated to 
the community with adequate explanation after design finalisation. 

1.3.12 Road Signages: Adequate informatory, cautionary and warning road signs should be provided to 
ensure traffic safety, especially in the event of  adoption of lower standards. The signboards should 
be placed such that they do not block the Ime ofsight. 

1.4 Environmental considerations 

1.4.1 Environmental considerations for various activities and sub-activities in the project are presented in 
the Table 14. Measures for the same are to be incorporated in the project preparation stage to 
offset environmental impacts in the subsequent stages (Table 1-3). The measures shall be in 
conformance with the ECoP referred against the activities. 



1.4.2 Corridors prioritized as per the core network 
shall be subjected to screening2 as per the 

screening checklist (Annexure 1-1). The 
roads so screened as per the checklist shall 
be subjected to greater analysis in the DPR 
for the issuels due to which it is screened. 

1.4.3 Environmental concerns of  the community 
shall be incorporated to the extent possible in 
the project preparation and in the subsequent 
stages of the project. This is achieved 
through various consultation tools by PIU or  
Contractor as per the Table 1-1. 

1 Land including loss of pmductive topsoil I 
Drainage 
Land use and livelihood 
Vegetation, cutting of trees 

Forests, wild life, fishen'es and aquatic habitat , 

Water bodies and water quality 
Slope di l i ly  
Wetlands 
S ~ I U C ~  ures and 
Common propeny resources 
Disposal of excess mterial h m  cut ections 

Table 1-1: Consultations to be conducted in various staees of the oroiect 

1 ~ 1 . ~ 0 .  j ~ t a e i i t i  / RapOnsib'e 1 
Agencies 

Stakeholders ,.:,":f tS 1 Desired Outputs Reference 

1 ; -  
1 Prioritisadon 

I Dissemination of 
I Core network 

2 Projed Pmparation / 

' Dissemination of 
* ' I  I proiect information 

PIU 

I I - 

Fmal~sat~on of 
Al~gnment 

~ommunity 

Formal Consullauons 
mlh PAPS 

Formal Consultat~on 
2 4 with Flood ControV 

h g a t ~ o n  Depanment 

Community 1 
PRI 

PIU 

I Implementation 

I L"uullu,llLy i 

DD1 1 Consullalion 1 treeplantalion I ECoP-16 0 I 

Distribution of 

Information 

PIU 

PIU 

I ' +  planlation I I r'" I 

Display of list of 
villages and length 
of corridor maps at 
gram panchayat 

Commun~ty 1 
PRI 

Community I 
land owner 

I 

~ G i l i s i n g  PRI on effects of 

Sensitisalion of communities . Increasing awareness of 
wmmunitv about roles and 

~ o m m u n ~ t y  

P R l P N  

Community ' 
Well owner 
Commun~ty 
PRI 

Consultat~ons for 
exlradlon of water 
Consultations for 
relocallon 

Consultation for 
Induced development 

3 5 avo~dlng mduced P I  
ihmunl" Con~ulmt~on 1 ldenuficn~on oflocat~ons for 

, developmenl 
avold~ng/promoung mduced 
developmenl on cornmunlty 

Increasing awareness of 
community about PMGSY 
Transparency in seleaion of 
roads 

Resettlement 
Framework 

Indlndud 
consultat~ons 

Conlrslor 

PIU 

Screening of the corridor would not be a deterrent towards its selection for implementation. The screening process is intended to facilitate 
identification of scope for analysis in the DPR stage. 

1 4  

Resettlement 
Framework 

ECoP-I 

Brochure 1 r spons~b l i t~es  

Focus group 
d~scuss~ons, pubhc 
meetlngs 

Focus dlscuss~on 

---... - b f , . Consultalnon for lrec 

Transect Walk 

Secklnp consent on remporw 
use of land and senmg tams 
ofuse 

I - Identlficat~on of pcrsons for 

- 
ECoP- I4 0 

ECoP-8 0 
- 

ECoP-2 0 
ECoP- 15 0 

,,, , 

I 
lnd~vldud I 9 Seekmg consent on exuaclion 
consultar~on of water 

Invenlory of ennronmental 
features, ~denuficat~on of s l ta  
for wluntary donallon, 
ldenhficatlon of PAPS 
Dlssermnate mforma~on on 
mnrOnrnental 
mcorporatdnol ~ncorporated 
Into des~gn 

' L"fOrmaUOn abOurthc Flood 
Prone areas 

ECoP-3 0 
ECoP-5 0 

$$:~000 
FTnP-13 O 

Consullahon 

Amexure 20 - 
2 

ECoP 1A 

Area for relocat~on of uuhtles 
and cultural properties 



1.4 4 Towards implementation of the environmental provisions by the contractor as per the ECoPs, he 
shall nominate one of his senior personnel to ensure that the construction practices comply with 

the ECoPs. 

1.5 Compliance to legal requirements 
1.5.1 The clearance requirements as per the various legislations in force towards the conservation of the 

envirotiment during the various project stages, as applicable to the project are presented in Table 

1-2. 

Table 1-2: Environmental Clearance Requirements - PMGSY 

1.5.3 The site for construction shall be handed over to the contractor, free from encumbrances and 
encroachments. Forest clearances, if required shall be obtained prior to start of the project and 
utilities shall be relocated before handing over the site. 

Project 
Stage 

Pre- 
constru 
ction 

Activity requiring 
clearance 

Road Projects in 
Hilly areas & 
Forests 
Diversion of 
Land 

Ali@mentthroud' 
Sensitix Areas 

Alignment through 
Flood prme areas 

Connr 
uc-tion 

I 

I 

State (s) 

Water for 
Construction 

Wild Life 
Protect~on 
Quan).AreaPlan 

Setting up and 
O&M ofHot Mix 
Plants 

Noise honi 
construction 

~ l ~ t i ~ ~ o ~ e ~ ~ t ~ o n  

' Operat~on of 
and 

machinery 
Labour laws 

Agency from whom 
clearance to be sought 

State ofice, state 
oDntrol Board 

State forest department 

Forestdepmment, 

Flood Controll hga t ion  
Depanment 

Le,eend:U = 

. 
U 

rn 

rn 

rn 

rn 

rn 

rn 

Legislative rquirement  

Efironmental Cleaance by forest 
depmments for rural roads ifthe 
alignment travenes forat  areas 

Forea Consermtion Act 1980 

Transfer of Land Forest (Consemtion) 
Ad  1980. Forest (conservation) Rule 
1980 
higation Acts of the stateseg 'Bihar 
hga t ion  Act 1997' &"The Bihar 
Irrigation, Flood Management & 

B 

rn 

rn 

rn 

K 

rn 

rn 

rn 

1.5.2 The bid document shall include the various applicable clearances pertaining to environmental 
management and shall contain the necessary procedures for compliance of the same. 

rn 

Responsibility 

PIU 

PIU 

PIU 

PIU 

rn 

rn 

rn 

rn 

rn 

rn 

rn 

rn 

rn 

A M  

rn 

rn 

rn 

rn 

rn 

rn 

rn 

rn 

rn Miningdepartmmt 

- J & k,  8 = Bihar AJ 

rn 

rn 

rn 

rn 

Marakhand,  K 

Mining ad,  

=Arunachal Praddesh. M-Miroram 

Contractor 

GWB, Irrigation 
depanmentl Village 
councils 
Wild Life DepmmenU 
Forest DepHtmcnt 

MiningDepanment 

state Pollution Conhol 
Board 

rn 1 
r n  rn 

State Pollution Conhol 
Board 
IndianExplosives Mining Department 

Road Transport Office. 
Pollution Control Board 

Depanmmt of Labour 

rn 

rn 

Control on Setting up ofTube Wells 

Wild life Protection Acts if alignment 
passes through protected a rea  

Mining Act of  the a a e  

Air (Prewntion and Control of 
Pollution) Act 19" 
Municipal Solid Waste Management 
Rules, 2000 & Hamdous waste 
mmagcment & handling rules. 2000 

Contractor 

PIU 

Contranor 

Contraclor 

Environment Protection Rules 1986 

Indian Explosix Rules 1983 

Motor Vehicles Ad, Emission norms 
md standards 

Minimum Wages Act/ Other labour lam - 

Contractor 

Contractor 

Contractor 

Contranor 



1.6 Integrating Environmental Provisions in bid documents 

1.6.1 The design and environmental considerations discussed above have to be incorporated suitably in 

the DPR and the bid document to ensure 
implementation. Towards this end, the following 
steps should be taken by the PW: 

1.6.1.1 Detailed Drawings ~f any for the environmental 
provisions as per the environmental codes of 
practice, as requ~red, are to be included in the DPR . x,,,ing of to avoid spec. J 

vu., ECoP-1.0 (Project Plannlng & Deslgn) weathex conditions 

Widening of caniageway for bus stops and bus- Events of importance in the pmject area as 

bays, widerling at junctions, ECoP-3.0, 

Construction Camp, ECoP-I 1 .O, Water bodies and 
ECoP-15.0, Cultural Properties.. The drawings are 
to include specifications of the materials used and also the detailed bill of quantities in the bid 
document. 

1.6.1.2 Cost implications of environmental measures suggested by the environmental codes of practice have 

to be included in the estimates for the project but the state government are expected to make land 
available fiee of all encumbrance. Cost of restoration of common property resources, as  detailed in 
social management plan, are expected to be met by the state government 

1.6.1.3 Monitoring arrangements towards the 

implementation of the environmental provisions 

I 
.. , 

are to be spec~fied. The reporting formats are between WBM and black-topping the 
provided as per the ECoP-18.0, "Environment needs to be suitably blindedand may have to " be ' 1 
Audit". ( rerolled as per the in-tions of the Engineer 1 

of the PIU. 
1.6.1.4 As per clause 26 of the Standard Bidding I . hm he D"nr mat md be I .. - 

Document of MoRD, the contractor is expected to I final black-lopping shall b;: minimum and in 1 

1.6.2 The environmental concerns to be addressed in the preparation of DPR are detailed out in the 
Table 1-3 and Table 1 4 .  

submit for approval of the engineer, the general 

methods, arrangements, orders and timing for all 
the activities in the works along with monthly cash 

any event benot more than 3 days 

Sealed mat shall immediately follow the 2 h  
cvtOnthe-day.  

flow. In scheduling the construction works, it is expected that the contractor considers all the risks 
and schedule the activities, which are likely to be impacted by weather phenomenon in a period in 
which these phenomenon are unlikely to occur. This would also need review and final approval of 
the engineer. In view of the above approval, the milestor~es indicated at Para 19 of "Standards 

Bidding Document-Contract Data to General Conditions of Contract", to be achieved during the 
contract period may be suitably amended. 



Widening of Carriageway at Destination 

Raised Shoulder for 
Passengers D~sernbark~ng - 25 - 

---7 

Drain 

Widening of Carriageway for Turning Radius at  Ule Stops 

r Shoulder  1 875 '7 20 00 1 

---- 
Widening for Bus-Bays on Routes 2 



-. r :' - - 
, , 75  Carriage-Way 

A [I! Extra Widenna of Caniaoe-wav at 
Junctans for ach~evlng adequate '1 1 I , ,  ' / , b i n s n ~  Radi (35 metan mnmum) 

T - Junction for Widening of CW, Provides Turning Radius and Merges with Main Lane of single 
lane 



Table 1-3: Environmental concerns in DPR preparation 

ECoP 1..W 
1.OA 

S'No 

,0 

Activity 1 
Trees 
Foresrs 

Water bodia  
Crazing lands 

Utilities Inventorisation ofenwonmental Aatures 

Transact Walk Community facilities Awidanoe, design modifications to minimize adverse 
,Major junctions envimnmcntal impacts 

ECoP 1.0 

Seasonal markers M cultural 
congregations 

,,0 

4.0 

Incorporating community c a n c e m  into fmalizingalignment 

ughegn rnodificat~ons 

measmes during 

envhonrnental 

1-11 

Borrow material 

Identification of  
material sowces 

Location criteria 
Uti-hematirr materials 

Qurry Material exeaction tan exis t ingquarr~s  

ECoP 5.0 

ECoP 4.0 
ECoP 7.0 

ECoP 8.0 

1 
ECoP 1.0 

ECoP 11.0 
ECoP 20.0 
ECoP 9.01 
19.OA 
ECoP9.0 ' 

Water amilability 

Assessment of 
envnonmental 

Identification of  perenniaVcommlmityiprkte sowces 
Schedulingconsruciion to suit water avdilability 

Land m e  changes 

Agrkultwe lands 

Land use conb.01 measures adjacent to the road 
Empowering Gram Panchayatl Road Authority to ree la te  
dewlopncntalong road side 

1 Awidance from setting up construction camps, borrow areas 
p-ppp-p 

Conservation o f  top soil 
- 

Site restoration after construction 

ECoP 17.0 

ECoP 3.0, 
ECoP 5.0 
ECoP 6.0 

Climatic factors 

Water bodia  

Stability o f  slopes 

Soil erosion 

Utilizing community water sources without conflict of u e s  
Scheduling construction considering the special weather 
phenomena 
Provision ofsilt fencing 
Rehabilitation of water bodies 
Measures for slope stabilization including bio-engineering 
pactices 
Erosion control measures 



Table 1-4: Environmental Concerns during project implementation - to be identified in  DPR 

I SI.No. I Activity and Sub Activity I ImparVr I 

A1.O Alignment marking -Nil- ~Ccxndtnation with Rmcnue D c p a m n t  ECoP 1.0 
ECoP 2.0 

1 

onpllancc w ~ t h  Forest Act in case trees ar 
n fo rs t  land 

Prior ckarance from Forest Dcpamncnt ECoP 1 0 

A2.O Relwation o r  utilities 

I 

Tree plantation as per road$& plantallon plan ECoP 160 

Activity scheduling to avoid debys,conforman;e to legal 
rcquirrmcns 

Nect on flora Precautionary mcaslrrcr dwing construcuon ~n loresr arcas 

A4.0 

Affcct on cultwal popenles 

AfTecl on natural habitats 

I ollutan from connruction aclivities Precaulions while aperatingequipmndmarhineni 

Ild&jssll through Giwancc  Rcdresal Mechanism & CmuIYl ions / 1 ECoP 20.0 

ECoP 2.0 

ECoP 2.0 

Impact on cunenl uap 

Clearance o f  land 

~Modi l ical lon ol~al~gmmcntor Relocalion oflheculturai propentcs I ECoP 15 0 

Nect on liveinhood Provision olcnullements 2.5 per reselllernenl frsmwork / E o P  I 0  1 

~ldentification olrelccation rite in advance 

I 

~Schcduling Ihc aclivily in consonance with B e  community usage 
pattern 

t 

1 

Avoidance of natural habitats or preparatwn ofNQural Habitat 
,Management Plan 

Affect on livelihood 

Affcct on standing c r o p  

ECoP 19.0 

A7.0 

I 

)As per project provisions 

I 

Scheduling olactivily andcowdination 

I 

ECoP 2.0 

ECoP I 0  

Location ofstorage Yards. 
labour camps, n d  allurion fromconsrmction camps. storag cnlcna lo be 
conrbuclion sites 

ards & labour camps 
ECoP 3 0 
ECoP 20 0 



be in conformance with noise and 
ECoP 19.0 

I 

ECoP 
Applicable SI.No. 

- - 

p f c t y  concerns in machixry opcrarion I 140 i 

Acti%iry and Sub Aclivily Imprcl l r  

I m . 0  ~ldcnlinc'liOn and seklim ~on"ictoruses in c- ofwa~er 
Consultattons and arrangementr at con~ractor-individual Icvcls. ECoP 8.0 

of Material Sources daumenolion oragecment 1 _P 20.0 j 

1- 
Measureis 

- 

I 
p g  causes depmssd l a n k  

Consultations and mangemens at contractor-ind~vidual Ierels. 
daumenotion olagccment 

1 ECoP 5.0 ) 
t i  to t e a c t i o  o m  1 
m o w  and quarry a s  to s d i g  Preuutionaq measures during siting of tarrow areas m d  quarry e a s  /::: :: 1 
nvironment i i 

Prnsurc on local infrasauclurr 

ollution &e to bcation close to 
~ n ~ r ~ ~ ~ ~ 2 ~ t ~ ~ ~ Z ' i d ~ ~ m n t r ,  water bodies & 0- sensittve I site selection in conformance to crneriaprovided 

I 

6mrbanc.z lo Natural Habilals 

ECoP 10.0 rn 

Obuin ciearanccs from SPCB 

dnfrasuucturc arrangments to be as per guidelina 
1 

Avoidance o l  lowlion of m l e r u l  sowces in Narural Habitae ECoP 190 

-- 
A 11.0 l ln formr t lon tocommun~n I ~ m ~ l o c J l ~ l n l J r m c d b o u  t h c o n r c h e d u l c  ECoP 2 0 p: :;+& 1~6;kd&X;'Lhw~t+.?.:v.:& t . '.,:&&:,,..i. 2 ,  ,:. *);:$ . . r r . .  .s>:.+%j;*...?- n . f l ~ 4 2 i r . k ~ a ~ a ~ i t p ? g . ~ q ~  

ECoP I 0  

ECoP 3 0 

bns generation creating unsightly 
Disposal 1 storage olgubbing waste and ponible r e w  ECoP I 0 0  

Dismantling of exbtlng exration o l  Debris creating unsightb Disposal of  and Ikeb 1 lculvem and s~mcturs, ifany kondftims 
I ECoP I 0 0  

kidmg due to i n m q x i o n  to b i n ~ g e  Prwisbn of dnzrsion &nnelsmd80r schcdulmg consuuction OF I 
culverts pcfcrably in dry months 

ECoP 120 

Planning Traffic diversions 1 land Deroun 
/hct iv i ly scheduling, identification olallernative track ( ECoP 1.4 0 

I I L 

83.0 Mater ia l  Procurement Stripping & Slonng tapw~l  
I 

o m t i o n  of stagnant water pook d u  la 
Restoration plan far borrau. are= & quarry areas (new quarry) 

1 ECoP 5 0  1 
mo~in~~qu!qulrrying ECaP 7 0 

I I pal emissions framhaul roads $ ~ a u l  road management 

I 

B1,O 

Conformance o l  quanin sclccled to thcSPCB requuements. 
'including quarry rchabil~tat~an plans 

Illegal quarrying! sand mining ECoP 7 0 

85.0 

BS I 

tControlled blasting lo [he extent required Conformance to blastrng 
,rules s per the lndlan Explorivcs Act 

l~ovcr ing  oof matmal with tarpaulin or useolcovercd box trucks 
during transport ECoP 100 

Gncontrolled blasting at qurries 

I r 

Transport ofmaterirls to 
site 

1-13 

Malerhls handling a1 sit. 

S t a a p  ofmatcrials 

Fugitibe lransport 

Contamination lo water sarrces, {caching 
into ground water 

I 

Provision o l  impcrviaus bare l o  storage areas 



SI.No. 

8 5  t 

8 5  3 

8 5  1 

85,5 

85 .6  

8 5  7 

B5 

85.9 

86.0 

86 1 

86 .2  

Aclirily and Sub Acllvlly 

Handling o f  earth 

Handling o f  fly ash 

Handling o f  ganular malcrial 

Handling ofbiluminous 
ma~erials 

Handling o f  olVdncrcl 

Warlc managcmenl 

Operalion o f  consvuclion 
equipmnls and mch,ncry 

Movemcnl of Machinery 

Earlhworkr 

Cutting 

lmpacVl 

31al rising and increase in panieulae 
conccnhalion in ambicnl air 

Increase o f  particulate conccn~ration and 
carvaminalion of ncarby areas 

Risk o f  injury l o  workers 

Leachingof mlcrials,contamina~ion of 
water sources 

A i  pollulion 

-- 

Corvamination from spills 

Pollrulon de lo hcomplclc 

oidcbris consouclion 

Contamination o f  s w o u n d ~ n p  due to 
runoff from constnvlion site 

A i  & Noise pollulion 

Operalional safely o i  waken 

Trampling of vegtauon 

Damgc lo flora & natural habitats 

Darruge lo road side p-opm ia 

Lon o i  loprotl 

Waslr generalion Safe dsporal ofwartc& possible reuse ECoP 10 0 

Mearurds 

Embankmnl conslruclion 

ECoP 
Applicable 

Inlermption lo drainage 

Dust Rising 

I 

sc of dwtsu~rcssants 

I 
' 
Use of dust suppressants 
, 

fVse of Personal Prolectivc Equipmml 

Provisbn of impervious base at b i tumn storage arcas 

Conool ofcmlssions from mlxhg 

Prc~cntion of  accidcnlal spills, afiecnng cleaning immediately after 
'spill 

I 

Ensure cornpktc conbution of fuel though regular mimcnancc o i  
rquipmml 

'Waste to be dlsposedal disposal Locations only1 uttllzed in p w c m n t  as 
rapping layer1 in sub-baseor bare come 

:Prevention o f  mnofifrom enlcrbg water bodies 

I 

'Confonnancc lo Emission slandards and norms 

I 

.Coniormance lo Safcry conccmr o f  lhc road users and worken in 
!operalion. Arslaidprwirion and manbloryprovision o f  PCMM~ 
iprorectlve Equipmcnl 

Rcstnclion o f  movmxnl withon ROW 

, 
I 

~Minvnizing irnparl on veptatlon 

Minimizing impcls on private and common p-opmia. including 
rcli$ous ruuclurcs 

ECoP I 3 0  

ECoP 4 0 

ECoP 14.0 

ECoP 10 0 

ECaP I J 0 

ECoP 130 

ECoP 

ECoP l o 0  

ECoP l I 0  

ECoP I 3 0  

ECOP 14 0 

ECoP 13 0 

ECoP 13.0 
ECoP 190 

ECoP 13.0 
ECoP 15 0 

ECoP 7 0 

h a h d ~ e c h m n c k  lo bc prmidcd w l h  cuhcrls ~nadvmcc ro 
.cmbankmn~ consvuclion as far as possible 

'DUSI supprcrrlon with war 

ECoP 12.0 

ECoP 13 0 



ImpacVs 

xccss warer!mnial usage 

>>- 
Merrurrls 

Scheduling embankment construction preferably in wet months, il 
possible '-- 

ECoP 
Applicable 

I 

p r m a l i o n  of nlls I gullici 

 compaction wtth vibratory r o l l m  is suggcilcd 

Erorion cauiinp h p a c l  on I Slope stabilinlion measures as seeding, mulching & bi-engineering 
rmbankmcntlslop ~tabilily tcchniquer 

1 a t e  waler from labour camps iDisposal ofwaste ~ a l e r  into makpits  1 1 ::;: ;: 1 ontamination of soil Rcmoval ofoil!  other chemical spills B: wasles 

# 

I 

Minimising heiQ1 o f e m b a n h e n t  

ECoP 1.0 

ECoP 9 0 

1 
~Consmct ion  orlemporvy erosion conlml smctures as per 
lrcquirementc 

r -- 
Mainlc~ncealconslrucuon 

ECoP I 0  

ECoP 9.0 

Contamination orwater bodies! watn 
EOUPSeS 

pp - 

Collection orrainwater in comuuclmn 

c a n p s  

B6,4 

1 87 2 1wet mix macadam Fxtensive water requrement l i h d u l i n p  Ul attivily ptrerably in we1 months 

I I ECOP l o  I 

?Control mcasurci as silt lencing vegetative barriers elc 
0 

I 

Aroidingdisporal of liquid w a l e s  into narural water courses 

I 

I 

a Temporary drains dunng ~ 0 ~ l r u c l k 2 n  

87.0 

87.1 

i d i  c o n  u s  due to t t o m  o n s c i o n  ECoP 8 0 

ECoP 9.0 

ECaP 11.0 

Cu~lhpembvlkmenrs or 
surface water bodies 

S u b - B u c  & Bmr courser 

Granular sub-basc 

Impact on the dramage f l o w  m and ou of 
the wain body 

Embankment s~abilily 

B7 3 

rtensi,,e exlraclion o fquar r ) .  mlerials 

I 

~Rertoral ion of  dramage channels 
I 

I 

' ~ e s i g n  ofslopes of !he water bodies, slopeprotectbn elc 

Culverts and Minor Bridge 1 W o r k  
lnterrup~ion to water now EProvisnn ordivemion c b n n c ~ s  

Shoulders treatment 

Slope Protection 

ICoP I 
ECoP 14 0 

I 

ECaP I1 0 

ECaP 9.0 1 
I 

'use o f  locally a ra~ lab le  materials ( l icensedquny) L'u ofcul 
material 

P I 

1 
ECoP4 Oi 1 
ECoP 10.0 

Movement orMachincry lor compction 

Slope stab~lily 

Pollul~on or Haler channels d u n g  
CONlNCllm 

Gafety or Workers 

I 

'~estr ict inp movement on adjacent Imds 

1 

B w - e y i n e e n n ~  practices 

1 

Control olsedlmcnl runoll  

I 

, 
~Mandalory use o l P e r s o ~ l  Proleclive Equ~pmenl 



Sl.No. 

89.0 

Ensuring compliance ofhotmi* plants with lheCPCB emission 1 ECoPl lO 1 

89 1 

swround~ngr due lo Mixing cmcrctc at dcrignalcd locriom away from habitation and 
crossing buill up areas I agriculture lands / ECoP3.0 1 

Aclivit) and Sub Activity 

l ~ u r f a c i n ~  

Bituminous surface 

I 1  1 II"SUW. lhatallshoui&rs arccIcarofdebri$ o r ~ o n s l ~ ~ t i o n m a ~ c r i a I s  ( ECoP I3  0 ( 

ImpacUs 

B1O.O 

B1l.O 

- 

ECoP I 0  1 i ECoP20.0 

Workcr's safety &ring handling ofhot mix 

Damagc lo vege~ation(bumind culling) 

Contamination due to bilurninous wmcs 

hlonitoring environmental 
B13a 1condiIbns 

I 

Mezurels 

Road furniturelSignage 

Shoulder prolrction 

1 ECoP 18.0 1 

ECoP 
Applicable 

>Mandatory use of Personal Protective Equipment 

Avoidinguw ofwood as fuel for healing bbumn as far ac possibk 

I 

> 
Hol m u  plant localion to be prefnably on waste lands 

'~cusc or Land filling ofbituminous wastes or w in subbase 

~ R ~ s ~ o ~ ~ ~ ~ o ~ o ~  top soil 

I 
ECoP I 4  0 

ECoP 13 0 

ECoP 13 0 

ECoP 10.0 

-Nil- 

Rcquues material exaaclim from quarries 

I CI.2 lDimanlling of campsite mi gcnmlim r the comtruoul s i r  Disposal o f n s w  at desipaled l r = t i o m  C 

To be provided ac pcr &si 

I 

Use locally available malcrial (licemedquarry) ECoP 4 0 

C2.0 

I 1 I 

ChmneL3 
sade dralns and rulvens 

C3,0 

I I I 

Rehabilitadon o f  barrow 
arras 

Top soil restonlion, revegetalion 

C4.0 

I i 1 I 

lieneration ofdebris & silt 

C 5.0 

Cltrrmng olrncrorthmrnts Precaut~onary measures to a\oid cncroachmcns 

I 

lRcmoval o f  Debris and disporal 

ECoP I7  0 

Maintenance o l  vegetation 

ECoP l l 0 
ECoP I2  0 

To ensure lhallherc is no gap oftime after handingoverandproper 
maintenance of plants and other vepetation 

ECoP 16.0, 
ECop9 OA 



ECoP 1A- Roads in Flood Prone Areas 
lA . l  General 
1 .I .I The code of practice details the factors to be considered while planning, designing and 

implementing roads in permanently inundated or flood prone areas. 

1A.2 Project Preparation and Design 
1.2.1 The areas subjected to flooding and submergence shall be identified in each district and marked on 
the district revenue plans. These shall be based on information obtained from Department of Rood 
Control and/ or Disaster Management Cell at the District Commissioners office. Maps of flood prone 

areas, in form of Satellite imageries, are normally available with the District Management Cell of 
Disaster Management Cell of the District Commissioners office. Other information related to depth, 
frequency and intensity of floods etc is normally available with the Flood Control/ imgation Department. 
The maps shall also indicate whether the area gets flooded due to precipitation in the local areas or due to 
breach of any dyke. The information collected should be cross checked with the community during 

consultation 

1A.2.2 Apart ffom the information from flood control department and flood control maps, information on 
the duration of flood, velocity of flood waters and the soil types in these areas shall be obtained by 
contacts with local residents1 villages. The information shall form the background of map indicating the 
area as classified in Clause IA.2.4. It needs also to be ascertained whether approach road only gets 
inundated or the habitation also gets submerged. The depth of submergence should also be recorded to 
help finalizing the level of top of pavement. 

IA.2..3 The Executive Engineer of the respective district or his appointed representative not below the 
rank of Assistant Engineer, where-in rural road intervention are conceived, shall coordinate with the 

District Management Cell and Flood Control Deparhnent for identification of flood prone areas. 

1 A.2.4 For the purpose of this intervention, the area under each district shall be identified as area not 

affected by flood and flood prone area. The flood prone area shall be further classified as the (i) areas 
inundated by breach of dykes, (il) areas subjected to flooding due to rainfall and (iii) areas where 
habitation and approach roads get submerged 

lA.2.5 As far as possible, the approach roads should be aligned in the areas not affected by the floods 
and areas subjected to inundation due to breach of dykes shall be avoided even if it results in a slightly 
longer length. Management measures in case of areas inundated due to breach of dykes will be based on 
the Disaster Management Plan prepared for the district. Alignment finalization and design of roads being 

planned in areas subjected to flooding due to rains shall consider the measures suggested in this ECoP. 

1A.2.6 Where possible the al~gnment in flood prone areas shall be aligned to be on higher ground 
contourdlevels. 

1A.2.7 The top of the embankment shall be designed to be a minimum of 0.6m HFL, based on data of 
last five years. (excluding pavement). This may increase cost on earthwork for embankments. (If 
necessary the embankment width may be reduced to 6m to reduce the quantity of earth work) 

1 A.2.8 The pavement shall be adequately protected and kept dry with a drainage layer, of at least 
150mm.laid above HFL. Design of the pavement shall be on the basis of equilibrium moisture content. 
(CBR In soaked condition) 



1 A.2.9 The embankment, at places where there are chances of water eroding, the slopes and banks shall 

be protected with: 

Proper turf with grass sods on side slopes with extension upto 30cm outside the toe line and 
30cm on the shoulders, or 

By providing lining at the toe walls along the toe line upto about 30cm above the flood line. The 
toe wall can be of rubble stones of brick on edge. Rest of the slope shall be covered with turf. 
The storm water from the mad surface shall be drained with proper chutes orcascades and 
providing kerb stones if necessary. 

1 A.2.10 Adequate opening are to be provided to drain the flood water from the inundated areas and to act 
as balance culverts. The provision of ECoP -12, "Drainage" shall be followed where appropriate. 

IA.2.1 I Cement concrete pavement or CC block pavement may be adopted in sections of the roads likely 
to remain under submergence and in pottion of the mad passing through the habitations. 

1A.3 Pre-Construction Stage. 

1 A.3.1 The construction camps and material storage yards will be located away from the areas likely to 
be flooded. They shall preferably be sited on raised land and away from the streams. 

1.3.2 These areas shall be provided with adequate drainage. 

1.3.3 No borrowing or temporary usage of land and resources shall be undertaken in flood prone areas. 

1.3.4 Waste deposal sites shall be located away &om the flood prone areas. No waste shall be disposed 

off in low lying areas that are likely to be inundated and drains into nearby water bodies. 

1.3.5 The waste disposal sites shall be identified at the time of project preparation 

1A.4 Construction stage 

lA.4.1 Debris generated from the clearance operations shall be deposited only at pre-identified waste 
disposal locations. 

1.4.2 Construction shall be scheduled such that the construction of crossdrainage structures and toe 
walls is prioritized to enable clearing of water inundated causing least damage to the 
embankment/earthworks. 
1A.4.3 Location of traffic diversions shall be motor able and will be sufficiently high to avoid 
submergence in case of floods. 

1.4.4 Safety devices and flood warning signs to be erected while working over streams and canals 

1A.5 Post-Construction and Operation Stage 
1A.5.1Roads in flood pmne areas shall be under constant supervision of the EE or his appointed 
representative not below the rank of AE. Any breach in embankment andlor damage to Cross-Drainage 
structure shall be immediately rectified. 

1A.5.2 The contractor shall ensure that all construction wastes lying along the road and in flood prone 
areas are removed. This fact should be verified before issue ofcompletion certificate. 



ECoP-2.0 Site Preparation 

2.1 General 

2.1.1 The preparation of site for construction involves: (i) Marlung and clearance of the required 

ROW of all encroachments by the PIU prior to mobilization of Contractor; (ii) Informing the 
local community about construction schedule and (iii) Site preparation by the contractor prior 

to commencement of construction. Scope of this ECoP includes only the measures to address 
envimnmental concerns expected during the site preparation. The land acquisition and 

resettlement issues involved are to be addressed by PIU as per the provisions of the 

Resettlement Framework for the project. 

2.2 Site Preparation Activities by the PIU 

2.2.1 After obtaining the consent of the community/ Gram Sabha on the alignment, the PIU shall be 
responsible to stake out the alignment. It shall be the responsibility of the PIU to take over the 

possession of the proposed ROW and hand over the land width required clear of all 
encumbrances to the Contractor who shall establish bench marks on ground. 

2.2.2 The addressal of social and resettlement 

issues shall be canied out by the PIU 
as per the provisions of the ROW 

Resettlement Framework and the Initiation ofprocess for legal bansfer of land title 

Screen~ng and Corisultat~on Alignment modification or Relocat~on of common 
property resources in consultation with the local 

Framework A c t ~ v ~ t ~ e s  pemlnlng to the 
comnnmily 

'Iearance of land and of Aliament modification or Re]oca&ion/remova] of 
utilities need to be initiated by the PIU I - 

utilities in consultation with the various 
well in advance to by contact with 
water supply, inigation electricity and 
other concerned departments to avoid 
any delays in handing over of site to 
the Contractor. Assistance of the Diversion of stretches of forestlands etc. 

Infom'ng the community and local village 
Revenue Department shall be sought in councils about the likely schedule of construction 
accomplishing the task. A MoU to this 
effect would be signed between the PIU and the Revenue Department (Format presented as 
Annexure 2-1). Alternately the need for close cooperation shall be covered by a government 

order. 

2.3 Site Preparation Activities by the Contractor 

2.3.1 The contractor shall submit the schedules and methods of operations for various items during 
the constluction operations to the PIU for appmval. The Contractor shall commence 
operations at site only after the appmval of the schedules by the PIU. He shall also keep the 
community1 village council informed abo~n  the likely m~le-stones of the achievement and 
causes ofdelays if any. 

2.3.2 The activities to be undertaken by the contractor during the clearing and prubbing of the site are 
as follows: 

2.3.3 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 Conb-actor shall 

I adopt the following measures: (i) Limiting the surface area of erodaJle earth material exposed . (Deleted: 1 
by clearing and grubbing (ii) Conservation of top soil and stock piling as per the provisions of 
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specifications or ECoP-6.0, "Topsoil Salvage, Storage and Replacement" and (iii) Cany out 
necessary backfilling of pits resulting from uprooting of trees and stumps with excavated or 
approved materials to the required compaction conforming to the surrounding area. 

2.3.4 To minimize the adverse impact on flora and vegetation, only ground covedshrubs that impinge 
directly on the permanent works shall be removed. Cutting of trees and vegetation outside the 
worktng area shall be avoided under all circumstances. In case the alignment passes through 

forest areas, Forest Ranger shall be consulted for identification of presence of any 

rarelendangered species with in the proposed road way. Protection of such species if found 
shall be as per the directions of the Forest Department. 

2.3.5 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 P N .  The 
criteria for disposal of wastes shall he in accordance with ECoP-10.0, "Waste management". 

2.3.6 In locations where erosion or sedimentation is likely to be a problem, clearing and grubbing 
operations should be so scheduled and performed that grading operations and permanent 
erosion and sedimentation control features can follow immediately, if the project conditions 
permit. 

2.3.7 Dismantling of CD structures and culverts shall be canied out in a manner as not to damagc the 
remaining required portion of structures and other surrounding properties. The disposal of 
wastes shall be in accordance with the provisions of ECoP-10.0, "Waste management". The 
following precautions shall be 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 
wh~le working close to cross drainage channels to prevent earthwork, stonework as well as the 
method of operation from impeding cross drainage at rivers, streams, water canals and existing 
irrigation and drainage systems. 

2.3.8 The designated sites duly approved by Implementing Agency shall be cleared of its existing 
cover for setting up of the construction sites, camps and related infrastructure facilities, borrow 

areas and other locat~ons identified for temporary use during construction. The contractor shall 
comply with all safety requirements in consideration as specified in ECoP-14.0, "Public & 
Worker's Health and Safety". Before initiation of site preparation activities along these lands 

to be used temporarily during construction, it shall be the responsibility of the Contractor to 
submit and obtain approval of the site restoration plan from the implementing agency. The 
letterlcontract agreement between the owner(s) of the land parcel for temporary usage shall 
include site restoration to its original status. The guidelines for the same are furnished in 
ECoP-13.0, "Construction Plants & Equipment Management"; ECoP-3.0, "Construction 
Camps"; and ECoP-5.0, "Borrow areas". 

2.3.9 Site preparation shall involve formation of the road base wherein i t  is ready for construction of 
protectiveldrainage works, camageway, shoulders, parapets and other road furniture. In hilly 
terrain, trace cut are already undertaken by the PKJ during surveys for alignment marking and 
design preparation. Implementing Agency shall transfer the land for civil works to the 
Contractor. Peg marking of the alignment arid setting out for the proposcd roadwork shall be 
camed out by the contractor as per detailed drawings and got checked by the supervising 
engineers. 

23.10 Use of blasting for rock cutting shall be resorted to only if absolutely necessary. It need also to 
be ensured that the blasting operation do not cause undue instability of existing slopes or 
movement of rock mass. The BOQ shall provide for controlled blasting to prevent collapse of 
side slopes and where fly-off of debris are likely to cause damage to other properties. The 
community shall be informed in advance. Warning signs shall be displayed about the timing of 
blasting operation. Adequate care should be taken during storage, transport and use of 
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explosives. The shot-firer s must be adequately trained and licensed. Suggestions for 
supervision and observing safety during blasting are detailed in Annexure 2-2. A note on 
Safety aspects in blasting has also been appended as Annexure-300.2 in the MoRD 
Specifications for Rural Roads (Clause304 : Rock Cutting) 

2.3.1 1 All regulatory clearances shall be obtained before actual start of work on any stretch of road. 
Some of the N-E states require entry permits1 inner line permits for non-residents. The 
contractors shall seek compliance of this regulation prior to mobilization. 



ECoP-3.0 Construction Camps 

3.1 General 

3.1.1 The terms and conditions of this Code of Practice pertain to the siting, development, 
management and restoration of construction camps to avoid 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 deployed. The key 
activities requiring addressal during the project stages and the significance of impacts in the 

project regions are presented in Table 3-1. 

Stages 

Pre-construction 

Construction 

Table 3-1 : Significance of Impacts across Project Regions 

1 Significance of Im~ac t s  1 
Arunachal 

Key ( Uttarakhand I J dr K 1 Bihar I Pradeshi 
Activities Mizoram 

Hills 1 Plateau 

3.2 Pre-construction stage 

3.2.1 The Contractor shall identify the site for construction camp in consultation with the individual 
owners in case of private lands and the Gram Panchayat in case o f  Gram Sabha (GS) lands. 
The suitable sites shall be selected and finalized in consultation with the PIU. Location of 
construction camps very close to habitations may social hazards and may have impact on life 

style of local population 

3.2.2 The contractor will work out arrangements for setting up his facilities during the duration of 
construction with the land owneriGram Panchayat. The arrangements will include the 

restoration of the site after the completion of construction. The anangements will be verified 
bv the PIU IGS to enable redressal of grievances at a later stage of the proiect. 

Lands close to habitations (nearer than 500m) 
Inigated agricultural lands 
Lands belonging to small farmers 
Lands under village forests 
Lands within lOOm of community Hater bodies and 
water sources as rivers 
Lands within lOOm of watercourses 
Low lyinglands 
Lands supporting dense vegetation I Grazing lands and lands with tenure rights 
Lands where there is m willingness of the 

Waste lands 
Lands belonging to owners who look upon the 
temporary use as a source of income 
Community lands or government land not used 
for beneficial purposes 
Private rmn-irrigated lands where the owner is 
willing and 
Lands with an exidng access road 

1 landowner to permit its use 

After finalization of the site, the contractor shall submit to the PIU a detailed layout plan for 
development of the construction camp, indicating the various structures to be constructed 
including the temporary structures to be put up, drainage and other facilities. The plan will 
include the redevelopment of sites to pre-construction stage. The campsite should cover an 



area of about 3000 sq.m for 60 Nos of workers. A conceptual drawing of the construction 
camp layout is presented as A n n e x u r e  3-1. 

3.2.4 Accommodation: The contractor shall provide, free of cost in the camp site, temporary living 
accommodatton to all the workers 
employed by him for such a penod as the 

construction/maintenance work is m 
Written Noobject~on c d f i c a t e  of the 

progress. ownedcultivator 

3.2.5 Towards the provision and storage of 1 ' Extent land required and dutation the I 

provisions: I I 

drinhng water at the construction camp, 
the contractor shall ensure the followtng 

The contractor shall provide for a sufficient supply of potable water in the conaruction camps, in earthen 

agreement 

Photograph o f  the site in original condition 

Details o f  site redevelopment after cornletion 

pots. The contractor shall identify suitable c o r n m u ~ t y  water sources as handpumps and ponds for procuring 
drinking water, in consultation with the Gram Sabha. 

Only in the event of non-availability of other sources of potable water, the Contractor shall obtain water 
from an unprotected source, aRer the testing for its potability. Where water has to be drawn from an 
existing open-well, the well shall be properly chlorinated before water is drawn from it for drinking. All 
such wells shall be entirely 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 toilet, drain or any source of 
pollution will not be used as a source of drinking water in the project. 

A pump shall be fitted to each covered well, the trap door shall be kept locked and opened only for cleaning 
or inspection, which shall be done at least once a month. 

3.2.6 In every site, adequate and suitable facilities for washing clothes and utensils shall be provided 
and maintained for the use of contract labor employed therein. Separate and adequate bathing 
facilities shall be provided for the use of male and female workers. Such facilities shall be 
conveniently accessible and shall be kept in clean and hygienic conditions. 

3.2.7 Sanitary arrangements, latrines and urinals shall be provided in every work place on the 

following scale: 
Where female workers are employed, there shall be at least one latrine for every 25 females or part thereof. 

Where males are employed, there shall be at least one latrine for every 25 males or part thereof. 

Every latrlne shall be under cover and so partitioned off as to secure privacy, and shall have a proper door 
and fastenings. 

Where workers of both sexes are employed, there shall be displayed outside each block of latrine and urinal, 
a notice in the language understood by the majority of the workers "For Men Only" or "For Women Only" 
as the case may be. 

The latrines and urinals shall be adequately lighted and shall be maintained in a clean sanitary condition at 
all times and 

Water shall be provided in or near the latrines and urinals by aorage In suitable containers. 

3.2.8 Arrangements for Waste Disposal 
Disposal of sanitary wastes and excreta shall be into septic tanks 

Kitchen wages shall be disposed into soak pits Wastewater from campsites will be discharged and 
disposed in a kitchen sump located preferably at-least 15 meters from any body of water. Sump capacity 
should be at least 1.3 times the maximum volume of wastewater discharged per day. The bottom of the pit 
should be filled with coarse gravel and the sides shored up with board, etc. to prevent erosion and collapse 
of the pit. 

Solid waaes generated in the construction Cte shall be reused if recyclable or disposed off in land fill sites 

3.2.9 First Aid Facilities 
First Aid Box will be provided at every construction campsite and under the charge of a responsible person 
who shall always be readily available during working hours of the work place. He shall be adequately 
trained in administering first aid-treatment. Fomal  arrangement shall be prescribed to carry injured person 
or person suddenly taken ill to the nearest hospital. 



3.2.10 Storage Site 
Storage of PetroliOillLubricants: Brick on edge flooring or sand flooring will be provided at the storage 
places of PetroliOiliLubricants to avoid soil and water contamination due to spillage. 

Storage ofcement: Damp-proof flooring, as per IS codes 

Storage of blasting materials: Shall be as per the specific provisions of law. 

3.2.1 1 Fire fighting arrangement 
Demarcation ofarea susceptible to fues with cautionary signage, 

Portable fue extinguishers andlor sand baskets shall be provided at easily accessible locations in the event 
of fire, 
Contractor shall educate the workers on usage of these equipments 

3.2.1 2 Interactions with host communities 
To ensure that there is no conflict of the migrant labor with the host communities, the contractor shall issue 
identity cards to labourers and residents of construction camps 

3.2.1 3 Prevention of spread of HIVIAIDS 
The contracted PJU shall inform the District Health authorities I State AIDS control orgnizationsabout the 
location of the construction camp and the number of workers likely to reside in such camps. They shall 
arrange to hold awareness training of the workers. They shall provide all assistance to the states AIDS 
control organization to cany out effective surveillance. 

3.3 Construction Stage 

3.3.1 Construction camps shall be maintained free from litter and in hygienic condition. It should be 
kept free from spillage of oil, grease or bitumen. Any spillage should be cleaned immediately 
to avoid pollution of soil, water stored or adjacent water bodies. Following precautions need to 
be taken in construction camps. 

Measures to ensure that no leaching of oil and grease into water bodies or underground water takes place 

Wastewater should not be disposed into water bodies 

Regular collection of solid wastes should be undertaken and should be disposed off safely 

All consumables as the first aid equipment, cleaning equipment for maintaining hygiene and sanitation 
should be recouped immediately 

3.3.2 PIU will monitor the cleanliness of construction campsites and ensure that the sites are properly 
maintained throughout the period of the contract. 

3.4 Post Construction Stage 

3.4.1 At the completion of construction, all construction camp facilities shall be dismantled and 
removed from the site. The site shall be restored to a condition in no way inferior to the 
condition prior to commencement of the works. Various activities to be carried out for site 
restoration are: 

Oil and fuel contaminated soil shall be removed and transported and buried in waste disposal areas 
On the construction camp site, saplings of species similar to that ofcut trees shall be planted 
Saplings planted shall be handed over to the community or the land owner for further maintenance and 
watering 
Soak pits and septic tanks shall be covered and effectively sealed off. 

The contractor shall execute all works to restore the site and land cleared of all debris and shall hand over 
to the community or lesser in tidy and clean condition without any encumberance. 



ECoP-4.0 Alternate Materials for Construction 

4.1 General 

4.1.1 The use of alternate materials for construction focuses on the management and reuse of waste 
materials locally available in the project area with the added advantage of economizing the 
project cost incase lead for usual road materials is high. Potential waste materials that can be 

used in PMGSY include: fly ash, blast furnace slag, marble slurry, quarry overburden, and 
other industrial wastes. Lime or mechanical stabilization techniques should be utilised in case 
the materials available around the project area is not suitable for construction in its original 
condition. The guidelines for the use of waste materials in rural roads construction are laid 
down in tRC:SP-20:2002. This code of practice focuses on the feasibility of adoption of these 
materials for construction in the four project states. 

4.1.1.1 Details of material available in Rajasthan for all districts along with their suitability are 
available with Rajasthan PWD. This information should be utilized in determining the 

alternate material for the particular areas. Similar information should be collected in all the 
districts in other states and kept for ready reference. This should include data about the 
location of the quarry, its distance from the main road and engineering properties of the road 

construction material. The data can be collected from the mining department as well the 
experience of the local staff responsible for road construction in the district or block. The 
availability of alternate and its suitability shall be also be determined and recorded in the 

data 
4.1.1.2 Locally available bamboos in form of wattle mats can be used for stabilizing slopes and for 

erosion control measure. 

4.2 Project Preparation Stage 

4.2.1 During the DPR stage, the sources and suitability of alternate materials should be identified. In 
case of availability of alternate materials, the DPR shall specify the following: (i) 

Characteristics and availability of the material (ii) Possibility of use in the project (iii) 
Methods of testing, specifications, recommended usage and (iv) Mechanism for procuring and 
transporting to the site. The feasibility of its use shall be based on the lead from the project 

conidor, suitability of the material and the extent of use. 

4.2.2 The PIU must ensure that provision shall be made in bid document under special conditions of 
contract specifying the use of fly ash, if available in the vicinity of the project area as per the 
central government directive on the issue. 

4.2.3 A separate BoQ to be included for alternate materials in case they are available in the proximity 

of the project area 

4.3 Pre-construction Stage 

4.3.1 Testing shall be done as per IS specifications, in order to evaluate suitability of the alternate 
materials. In case test results do not match the specifications; option of blending the material 
with standard materials to meet the required specifications should be explored. 

4.3.2 The Contractor shall approach the supplier identified based on lead and material suitability and 
shall sign an agreement specifying the quantity of the material to be procured. 

4.3.3 In case quarry overburden is to be used as fill material, a Memorandum of Understanding 
(MoU) between the quany owner and the contractor would be signed. The format for MoU 
would be as per Annexure 4-1. 
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4.4 Construction Stage 

4.4.1 The procured alternate material shall be transported by the contractor at his own cost 

4.4.2 Incase of fly ash as an alternate material, as per MoEF Notification, S.O. 1164(E), dated 5Lh 
November 2002, within the 100 km radius of thermal power plants, it is the responsibility of 
the Contractor to transport the fly ash to the construction site. 

4.4.3 Care should be taken that all the loose material (fly ash, quany overburden, etc) shall be 
covered to avoid fugitive emissions during transportation to avoid spillages 

4.4.4 Incase of transporting slag as well as marble sluny, free board should be maintained and 
tailboard should be properly closed and sealed 

4.4.5 While storing the alternate material, Contractor shall undertake all precautionary measures to 
prevent leaching of the materials 

4.4.6 PIU must ensure that the use of altemate material is as per specifications 

4.5 Description of Alternate Materials 

4.5.1 Blast Furnace Slag: The iron and steel plants produce large quantities of waste known as blast 
furnace slag. While producing 1 ton of steel, nearly an equivalent amount of slag is generated. 
Hence, the disposal of this slag is of great concern. The engineering properties of this material 
reflect high bearing capacity as well as good interlocking between slag and aggregate. 

4.5.2 Blast Furnace slag after testing can be used as pavement material as a base or sub-base, either 
bound or unbound. IRC:SP-20:2002, Chapter 9, gives a brief description of different types of 
slag available and test method to check their suitability. 

4.5.3 Fly Ash: MoEF Notification, S.O. 1164(E), dated 5h November 2002, Go1 has made mandatory 
the use of fly ash within a radius of 100 krn from coal or lignite based thermal power plants. 
Detailed design specifications for the use of fly ash are given in IRC:SP-20:2002, Chapter 9. 
General requirements of the material for embankment conshuction with fly ash is gven in 
1RC:SP-58:2001. 

4.5.4 With the reference to the IRC:SP-20:2002, Chapter 9, Figure 9.3 "Typical cross-section of the 
embankment with core of fly ash", considering the formation width 7.5 m and base 1 sub base 
height 0.33 m, only at those places where embankment height in greater than 0.83 m fly ash as 
an altemate material can be used. Table 4-1 highlights the percentage reduction in the quantity 
of earth. 

Table 4-1 Reduction in earth requirement for embankment heights 0.5 & 1.0m by usingfly ash 



4.5.5 Quarry Over-Burden: While procuring the aggregates. sand and sub-base material from the 

quarries. large amount o f  overburden is generated that can be utilized as fill material for 

construction of embankment, bridge approaches as well as during the construction o f  pipe 

culverts as a cushion. 

4.5.6 In case quarry operator is other than the Contractor, it is the sole responsibility of the Contractor 

to procure the overburden. T h e  Contractor must sign an agreement with the quarry owner 

specifying the details of  type o f  overburden, quantity and the responsibility to transport the 

overburden. A copy o f  the agreement has to be submitted to the PN 

4 .  j . 7  Marble Slurry: It is a waste product of  the marble industry can be successfully used in: - 
Consrruction of road pavement layers 

Constmction of embankments 
Back till mater~al for retaining walls and 

In mass concrete work as a replacement of fine aggegate i.e. sand upto 40% 

4.5.8 Use of Construction Scrap /Waste:  
Incase an upgradation of either National or State Highway, is in progess in the proximity of the PMGSY 
project road, the construction wastes generated shall be utilized as an alternate material for the PMGSY 
road construction. 
Table 10-2 of ECoP-10.0, "Waste Management" identifies commonly generated construction waste that 
can be utilized during the construction of PMGSY road. Care shall be taken to segregate waste from the mix 
before reuse. 
So11 Stabilisation: In soils as black cotton or clayey soils. stabilization techniques as per 1RC:SP-20:2002 

shall be adopted. 

requirement a s  conventional aggregate. 

Specijic Gravity: Due to the relatively high specific gravity (3.2 to 3.6) of steel slag, steel slag a b g a t e  c& 
be expected to yield a higher density product compared with that of conventional mixes (2.5-2.7). Bulk 
relative densities are 15 to 25 percent greater than m s t  conventional mixes. 

Durability: Steel slag aggregbte is very hard and ahasion resistant. Steel slag aggregates display good 
durability with resistance to weathering and erosion. 

Moisture Content: The relatively rough surface texture (deep pores) of steel slag increases the susceptibility of 
the aggregate to differential drying and potential retention of moisture in the hot mix. Moisture retention 
coupled with the presence of oxides prone to hydration could result in volumetric instability. To minimize 
drying requirements and the potential for hydration reactions, steel slag aggregate moisture content should be 
limited to 5 percent prior to use in hot mix asphalt. The moisture content of the steel slag aggregate after 
drying should be no greater than 0.1 percent. 

Frictional Propenies: The results of polished stone values (PSV, high values desirable) and aggregate 
abrasion values (AAV, low values desirable) supports the general finding that steel slag aggregate exhibits 
superior 6ictional resistance for pavementsThe high frictional resistance, as well as the abrasion resistaxe of 
steel slag aggregate, is advantageous in applications where high wear resistance is required, such as 
intersections and parking areas 

Thennal Propenies: Steel slag aggregates have been reported to retain heat considerably longer than 
conventional natural aggregates The heat retention characteristics of steel slag aggregates can be 
advantageous for hot mix asphalt repair work during cold weather. 
Stability Steel slag aggregbte mixes conlbine very high stabilities (1.5 to 3 times higher than corrventional 
mixes) with good flow propenies 

Stripping Resistance: Steel slag mixes typically exhibit excellent resistance to stripping of asphalt cement 
6om the steel slag aggregate particles Resistance to stripping is probably enhanced because of the presence of 
6ee lime in the slag. . 

Ruaing Reristnnce: The high stability (1.5 to 3 times higher than conventional mixes) with good flow 
properties results in a rrdx that resists rutting after cooling but can still be compacted Rutting resistance is 
advantageous for highways, industrial roads, and parking areas subjected to heavy axle loads 



ECoP-5.0 Borrow Areas 

5.1 General 

5.1 .I Embankment fill material is to be procured from borrow areas designated for the purpose. The 
properties of the borrow material shall be got tested and recorded on Format 4.1 of IRC:SP- 

20:2002. Scope of this ECoP extends to measures that need to be incorpomted during borrow 

area location, material extraction and rehabilitation. Table 5-1 presents key activities involved 

in bomwing material and the significance of impacts across the project regions. 

Table 5-1: Signilicance of Impacts across Project Regions 

Significance of Impacts 
1 Arunachal 

1 Stages I Key Activities 1 U1tarancha' I J &  K ( Bihar Pradeshl I I --. 

5.2 Project Planning and Design Stage 

Measure 

Reduction of formation width from 7.5 m to 6.0 m in stretches where traffic volume is low 

Extent of reduction of 
earth requirement 

23 %. 
I I 

Restriction of embankment height to 0.3-0.5 m in areas receiving annual rainGI1 less than 
I 400mm or at locations where nahnal drainam isnot obstructed a d  the finished level of the - 

pavement is 0.6-0.8111 above the adjoining ground 
Use of flyash as an alternate fill material, within a radius of 100 km of Coal or Lignite based 
thermal power plant as per MoEF Notification, Part 11, Section 3, Subsection (ii), 2002, S.O. 
1 164(E) 

5.2.1 Design measures for reduction in quantity of earth work will have to be undertaken to reduce 
thequantity of material extracted and consequently decrease the borrow area requirement. 

24% 

15 % 

Industrial and quany wastes will be utilized as fill material in embahents where suitable 
material is available. 

5.2.2 Borrow area siting should be in compliance with 1RC:lO-1961. The DPR shall contain (i) 
Guidelines for locating site of borrow areas (ii) The arrangements to be worked out with the 

land owner/community for the site and (iii) Sample designs for redevelopment of borrow 
areas. 

Varis dependent upon 
the mature of rnataial 

5.3 Pre-construction stage 

5.3.1 The contractor shall identify the borrow area locations in consultation with the individual 

owners in case of private lands and the Gram Panchayat in case of Gram Sabha lands, after 
assessing the suitability of the material. The suitable sites shall be selected and finalised in 
consultation with the PIU. 
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Lands close to toe line, but in IKI case less 
than 1.5m 
lnigated agricultural lands 
Grazing land 
Lands within 0.8km of settlemnts 
Environmentally sensitive areas 
o Designated protected areas I forests 
o Unstable side-hills 
o Water-bodies 
o Wetlands 
o Streamsand seepage areas 
o Areas supporting rare plant1 animal 

species 

Contractor shall slbmit to PIU 
Written Noobjection certificate of the 
owner/cdtivator 
Extent of land required and duration of the 
agreement 
Photograph of the site in original condition 
Details of site redevelopment after completion 

e ,  k-'. +$.f$,?,$; .i:,.g'tPmd[m to n ~ ~ i d . . . ~ $ ~ ~ & 1 ! i ~ $ ~ ~  
Borrowing adjoining road embankment 

.- .. - " c; ~q+,*-, ., : J _  

Land use objectives and agreed post-borrowing 
activities 
Physical aspects (landform slabilty, erosioq 
reestablishment of drainage) 
Biological aspects (species richness, plant 
density,) for areas of native revegetation 
Water quality and soil standards 
Public safety issues 

5.3.2 The Contractor will work out arrangements for borrowing with the land owner1Gram Panchayat. 
The  arrangements will include the redevelopment after completion of borrowing. The 

arrangements will be verified by the PIU IGS to enable redressal of grievances at a later stage 

of the project. The Engineer of PIU shall approve the borrow area after inspection o f  the site to 

verify the reclamation plan and its suitability with the contractor and landowner. The 

contractor shall commence borrowing soil only after the approval by the PIU. 

5.4 Construction stage 

5.4.1 No borrow area shall be operated without permission of the Engineer. The procurement of  

borrow material should be in conformity to [he guidelines laid down in 1RC:lO-1961. In 

addition, the contractor should adopt the following precautionary measures to minimise any 

adverse impacts on the environment: 

i). T h e  unpaved surfaces used for haulage of  borrow materials will be maintained dust free b y  
the contractor through sprinkling of water twice a day during the period of use. 

ii). T o  avoid any embankment slippage, the borrow areas will not be dug continuously, and the 
size and shape of borrow pits will b e  decided by the Engineer. 

iii). Borrow pits situated less than 0.8 km (if unavoidable) from villages and settlements should 
not be dug for more than 30 cm after removing 15cm of topsoil and should be drained. 

iv). The  Contractor shall maintain erosion anddrainage control in the vicinity of all borrow pits 

and make sure that surface drains do not affect the adjacent land or  future reclamation. This 

needs to be rechecked by the engneer of the PJU. 

v). In case the borrow pit is on agricultural land, the depth of borrow pits shall not exceed 45 
cm and may be dug out to a depth of not more than 30 cm after stripping the 15 cm top soil 
aside. Incase of  stripping and stockpiling of topsoil, provisions of ECoP-6.0, "Topsoil 
Salvage, Storage and Replacement" need to be followed. 



vi). T o  prevent damages to adjacent properties, the Contractor shall ensure that an undisturbed 
buffer zone exists between the distributed borrow areas and adjacent land. Buffer zone shall 

be 3 m wide or equal to the depth of excavation whichever is greater. 
vii). Incase of riverside, borrow pit should be located not less than 15m from the toe of  the bank, 

distance depending on the magnitude and duration of flood to be withstood. 

viii). In no case shall be borrow pit be within 1.5m from the Toe line of  the proposed 
embankment. 

ix). The reclanlation of borrow area shall begin within one month after earthworks are complete 
in any stretches thar are served by aparticular source. 

5.5 Post Construction Stage 

5.5.1 11 needs lo be ensured that all r e c h a t i o n  ch+fpf i+ f+kissp+gF,by'~w .:!$ 
has bccn carned out in accordance with Complianke of post-&rrowing;ctivitieS and land 
the redevelopment plan. The site shall be 
inspected by the PIU after implementation 
of the reclamation plan. 

5.5.2 Certificate of Completion of Reclamation is 

to be obtained by the Contractor from the 
landowner that "the land is restored to his 
satisfaction" (format attached as 
Annexure 5-1). The final payment shall 
be made after the verification by PIU. 

use with the reclamation plan 
Vegetation dersity targeted, dersity achieved in 
case of re-vegetation, species planted as per 
reclamation plan 
Drainage measures taken for inflow and outflows in 
case borrow pit is developed as a detention pond 
Decrease of risk to public due to reclamation 
Condition of the reclaimed area in comparison with 
the pre-borrowing conditions 

options can be: (i) Restoring the productive use of the land (ui Denlopmmt of detention p o d s  in barren areas 
Option I: Suitable in locations with high rainfall and productive areas 

i). Topsoil mast be placed, seeded, and rmlched within 30 days of fmal grading if it is within a current growing season or withim 30 days 
of the start ofthe o a t  growing searon. 

ii) Vegetative material used in reclamtion must consist of grasses, legumes. herbaceous, or woody plants or a combination thereof. 

iii). Plants m s t  beplantedduringthe fust growingseason following the reclamation phase 

iv). Selection and use of vegetative cover must take into account soil and site charmeristics such as drainage, pH, nutrient availability, and 
climate to ensure permanent growth. 

v). The vegetative cover is acceptable if within one growing season of seeding, the planting of trees and shrubs results in a permanent 
stand, or regeneration and succession rate, sufficient W assure a 75% surnval rate. 

Option II: h barren land, the borrow areas can be redeveloped into detention ponds. These will be doubled up as water bodies and also for 
removal of  sediment fmm runoff flowing through the ponds. Design of the detention basin depends upon the particle size, settling 
charactaistics, residence rime and land area. A minimum of 0.02 nnn size particle with a settling velocity of  0.02 d s e c  (assuming specific 
gravity of solids 2.65) can be settled in the detention basin. The design area of  detention basin is based on the following equation: 

l . 2 x Q  A = -  
v 

Where A = Area in Sq.m, Q = Dischxge in Cum and v= Settling velocity, cm's 
Following parameters are to be observed whilesetting up a detention pond 

i). Pond should be located at the lowest point in the catchmnt area. Care should be taken that the horizontal velocity should be less then 
satling velocity to prevent suspension or erosion of deposited materials. 

ii). M i n i m  Effective Flow Path: 5 t k  the effective width 

iii). Minimum Free Board: 0.15 m 

iv). Minimm Free Settling Depth: 0.5 m 

v).  Mininun Sediments Storage Depth: 0.5 m 

vi .  Maximum interior slope: 2H: IV 

vii). Maximum exterior slope: 3H : IV 

viii). The inlet structure should be su* that incoming flow should disuibute across the width ofthe pond. 

ix). A pre-eeatment sump with a screen should provide to remove coarse sedimnts. 

x). Settled sediment should be remved after each storm event or when the sedinrnt capacity has exceeded 33% of design sediment 
s torap volume. 

xi). Accurmlated sediment v s t  be disposed of  in a manner. whi& will prevent its r e m t q  into the site drainage system, or into any 



ECoP-6.0 Topsoil Salvage, Storage and Replacement 

6.1 General 

6.1 .I Loss of topsoil is a long term impact along PMGSY roads due to (i) site clearance and widening 
for road formation (ii) development of borrow areas (iii) temporary construction activities as 
construction camps, material storage locations, diversion routes etc. Scope of this ECoP 
includes removal, conservation and replacement of topsoil likely to be impacted. Table 6-1 
lists the key activities that need to be addressed during project stages and the significance of 
impacts in the project regions. 

Table 6-1 : Significance of Impacts across Project Region 
Significance of Impacts 

( Arunachal 

- 
Impacts likely to be significant 

6.2 Project Planning & Design Stage 

6.2.1 The alignment fmalisation shall be done to minimise uptake of productive land, as laid down in 
ECoP-1.0, "Project Planning and Design". At the project preparation stage, the following 
shall be estimated: (i) Extent of loss of top soil due to widening and siting of construction 

activities (ii) Estimates of borrow area requirements and (iii) Area requirement for topsoil 
conservation. The bid document shall include provisions that necessitate the removal and 
conservation of topsoil at all locations opened up for construction by the Contractor. An item 
need to be provided in the BoQ to cover this activity. Stripping of top soil may however be 
difficult in case of rocky strata and hill slopes. 

6.3 Pre-construction Stage 

6.3.1 The arrangements for temporary usage of land, borrowing of earth and materials by the 
Contractor with the land owner1Gram Sabha shall include the conservation I preservation of 
topsoil. 

6.4 Construction Stage 

61.1 I t  shall be h e  responsih~llt~ of the [ ~ o ~ t e s t o c k p i ~ e ~ i n ~ - ~ , ' { : '  .i:;ii.:i i . '>*. '"5.. 

Contractor to strip the topsoil at all 
locations opened up for construction. The 
stripped topsoil should be carefully 
stockpiled at suitable accessible locations 

ASeCweareaawayfiOm 
o Grade, Subsoil & Overburden materials; 
o Pit activities and 

Day-to-day operations, . has that do mt interfere with future pit exwnsion 1 
approved by the P N .  At least 10% of the 
temporarily acquired area shall be 
earmarked for storing topsoil. In case of 

. . 
and 
Areas away from drainage paths and uphill of 
sediment barriers 



hilly and desert areas, topsoil with humus wherever encountered while opening up the site for 
construction shall be stripped and stockpiled. (ref: MORD technical specification no. 301 5 .3  
& for measurement for payment 301.12) 

6.4.2 The stockpiles for storing the topsoil shall be designed such that the slope does not exceed I:2 
(vertical to horizontal), and the height of the pile is restricted to 2m. A minimum distance of 
Im is required between stockpiles of different materials. 

6.4.3 In cases where the topsoil has to be 
preserved for more than a month, the 
stockpile is to be stabilised within 7 

days of forming. The stabillsation shall Selection & use of vegetative cover to take into account 
be carned out through temporary soil and site characteristics such as drainage, pH, 

growing annual 

grains, to provide initial, temporary cover for erosion control. 

6.4.4 After spreading the topsoil on disturbed 
areas, it must be ensured that topsoil is 
seeded, and mulched within 30 days of 
final grading. 

6.4.5 During construction, if erosion occurs 
h m  stockpiles due to their location in 
small drainage paths, the sediment- 

laden runoff should be prevented from 
entering nearby watercourses. 

I Stockpiles will m t  be surcharged or otherwise loaded I 
and multiple handling will be kept to a minimum to 
ensure that no compaction will occur. 
Divert nmoff around stockpiles unavoidably located in 
drainap paths using a perimeter bank uphill. 
The stockpiles shall be covered with gunny bags or 
tarpaulin immediately in case they are not stored for 
periods longer than 1 month 

6.4.6 Preservation of Stockpiles: The Contractor shall preserve the stockpile material for later use on 
slopes or  shoulders as instructed by the Engineer. 

6.5 Post Construction Stage 

6.5.1 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 required levels and satisfaction of the farmer. 

6.5.2 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 5-15cm to the 
designed slopes and watering the same as required. The growth of the vegetation shall be 
monitored at frequent intervals. 

6.5.3 All temporary arrangements made for stockpile preservation and erosion control are to be 
removed after reusing the stockpile material. 



ECoP-7.0 Quarry Management 

7.1 General 

7.1.1 This code of practice pertains to the measures to address environmental concerns in quames. 
The general practice adopted is to procure materials from existing quarries operating with the 
requisite permits. Scope of this ECoP extends to management measures in the event of the 

Contractor starting up new quarries3for extraction of material for this project only. Table 7-1 
presents the activities to be addressed during quarry operations and the significance of impacts 
in the project regions. 

Table 7-1 Significance of Impacts across Project Region 
Significance of Impacts 

1 Arunachal 1 

Construction Redevelopment Plan I 
Impacts not likely to be significant 

Impacts likely to be significant 

Stages Key Activities 

7.2 Project Planning and Design Stage 

7.2.1 The P N  shall provide in the DPR, a list of licensed quanies operating within the district and 
adjoining districts. In addition, the DPR shall contain the following: (i) Lead from the various 
existing quames and (ii) Adequacy of materials for the project in these quarries. 

Uttarakhand 

7.2.2 Only in the event ofnon-availability of existing quanies, shall the Contractor open a new quany 
in accordance with Mines and Minerals (Development & Regulation) Act, 1957. The bid 
document shall include the exhaust quarry redevelopment as per needs of the landowner I 

community. 
7.2.3 In the hilly areas hard stone available from cutting can be utilized and debris put to 

productive use as stated in ECoP-I0 "Waste Management" 

J & K  

7.3 Pre-construction Stage 

7.3.1 The Contractor shall select licensed quarry for procuring materials. The Contractor shall 
establish a new quarry only with the prior consent of the P N  only in cases when: (i) Lead 
from existing quames is uneconomical and (ii) Alternative material sources are not available. 
The Contractor shall prepare a Redevelopment Plan for the quarry site and get it approved by 

the PIU. No redevelopment shall be required if the material available from cutting 
is utilized in the road construction. 

Bihar 

The management of environmenlal concerns in the existing quarries or the redevelopment of exhausted quarries is 
outside the purview of Ihe Contractor's scope. Ttus is due lo: (i) SPCBs are the nodal agencies for ensuring the quality of 
air and water, and (ii) The mandate for the mnitoring of redevelopment of exhausted quames is vested with the 
Government agency issuing permits. Therefore, the quarry operator is not bound to adhere to any additional environmental 
requiremen~s laid down by the project for the entire quarry operations, as the project is one of the many users of the quarry. 

Pradeshl 
Mizoram 



7.3.2 The construction schedule and operations plans to be submitted to the PIU prior to 

commencement of work shall contain a detailed work plan for procuring materials that 
includes procurement, transportation and storage of quarry materials. 

1 Photograph of the quany site prior to commencement. 1 
The quarry boundaries as well as location of the materials deposits, work iq  equipment& stockpiling, 
access roads and final shape of the pit. 

Drainage and erosion control measures at site. 

Safety Measures during quarry operation. 
Design for redevelopment ofexhaust site. 

Option A: R e v ~ g d ~ n g  the quany to merge nifh surrounding landscape: This is done by consening and 
reapplying the topsoil for the vegetative growth 
Option B: Developing exhausted quammes as wafer bodies: The pit shall be  reshaped and developed into pond, 
for harvesting rainwater. This option shall only be considered where the location of quarry is at the lowest 
mint. i.e. surrounding areas / ~ t u r a l  drainam slows towards it. 

7.4 Construction Stage 
7.4.1 Development of site: To minimize the adverse impact during excavation of material following 

measures are need to be undertaken: 

i) Adequate drainage system shall be provided to prevent the flooding of the excavated area 

ii) At the stockpiling locatiow the Contractor shall construct sediment barriers to prevent the erosion of 
excavated material due to runoff. 

iii) 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. 

iv) The access road to the plant shall be constructed tahnginto consideration location of units and also slope of 
the ground to regulate the vehicle movement within the plant. 

v) lncase of storage of blastingmaterial, all precautions shall be taken as per The Explosive Rules, 1983. 

7.4.2 Quany operations including safety: 

i) Overburden shall be removed and disposed as per ECoP-10.0, "Waste Management". 

ii) During excavation, slopes shall be flatter than 20 degrees to prevent their sliding. Incases where quany 
strata are good and where chances of sliding are less this restriction can be ignored. 

iii) Incase of blasting, the procedure and safety measures shall be taken as per The Explosive Rules, 1983 

iv) The Contractor shall ensure that all workers related safety measures shall be done as per ECoP-14.0, 
"Public & Workers Health & Safety". 

v) The Contractor shall ensure maintenance of crushers regularly as per manufacturer's recommendation. 

7.4.3 Stockpiling of the excavated material shall be done as per stockpiling of topsoil explained in 
ECoP-6.0, "Topsoil Salvage, Storage & Replacement." 

7.4.4 During transportation of the material, measures shall be taken as per ECoP-13.0, 
"Construction Plants and Equipment Management" to minimize the generation of dust and to 
prevent accidents 

7.4.5 The PIU and the Technical Examiner shall review the quany site for the management measures 

during quarry operation, including the compliance to pollution norms. 

7.5 Post Construction Stage: 
7.5.1 The Contractor shall restore all haul roads constructed for transporting the material from the 

quanies to construction site to their original state. 

7.5.2 The PN and the Technical Examiner shall be entrusted the responsibility of reviewing the 
quarry site for the progress of implementation of Redevelopment Plan. These shall include the 
following two cases: 



. Redevelopment of quarries opened by the Contractor for the project 
Redevelopment of existing quam'es operated by other agencies 

7.5.3 In the first case, the Contractor shall be responsible for the Redevelopment Plan immediately 
after obtaining required quantity of construction materials say within one year.. The PIU shall 

be responsible for reviewing this case of redevelopment prior to the issuing the defect liability 
certificate. Such redevelopment shall not be required if the cut material is utilized for 
construction but the safety of hill slopes shall be ensured as in ECoP 9 "Slope Stability and 

Erosion Control" 

7.5.4 In the second case, the redevelopment of exhaust quany shall be the responsibility of the agency 
providing the permit to ensure the implementation of Redevelopment Plan. 



ECoP-8.0 Water for Construction 

8.1 General 

8.1 .I The terms and conditions of this Code of Practice pertain to the procurement of water required 
for construction. Except bituminous works, water is required during all stages of road 
construction such as Embankment Sub-Grade; Granular sub-base (GSB) and Water Bound 
Macadam (WBM). The activities requiring addressal during the project stages and the 
significance of impacts in the project regions are presented in Table 8.1. 

Table 8-1 : Significance of impacts across project regions 

8.2 Project Planning & Design Stage 

8.2.1 The Detailed Project Report shall contain the following information: 
Estimate of water requirement during different seasons based on construction schedule of various stages of the 
project, 
identification of potential sources of water for construction, 

Arrangements to be worked out by the contractor with individual owners, when water is obtained from private 
sources, 
Permits required for opening up new sources, as per the requirements of the existing statutory provisions, and 

Whether scarcity of water would have any impact on schedule ofconstruction 

villagers relevant Panchayat Raj Institutions (PRls) and the Government Department, keeping in n e w  that the water 
extraction does not infringe upon the usufruct rightsof the existing water users. 
Identification of potable water source for domestic ue of workers and for use in cement - based construction swh  as  
cement concrete roads, culverts and other cross drainage w o r k  
Identification of alternate water sources, water-harvesting techniques will be explored for use in hilly areas of 
J a m  & Kashmir, Utlarakhand Ayacha l  Pradesh and Mizoram to amid water extraction from the existing 
communiW sources 

8.2.2 In water scarce regions, if water-hawesting structures are to be conshucted, suitable locations 
and mechanism for siting these structures will be identified. These are envisaged to be 
permanent water tanks for collection of stream water. Detailed drawings of water harvesting 
structures based on site conditions will need to be worked out and presented in the DPR. No 



extra payment shall be generally made for these works and the Contractor has to include the 
cost of these items in his offer while quoting his tendered rate. 

8.2.3 Scheduling Construction in Water Scarce Areas: As part of the project preparation, PIU shall 
conduct an assessment of water requirement and availability in water scarce regions. As far as 
possible, schedule for construction in these water scarce areas shall be prepared such that 
earthwork for embankment is carried out just before monsoon, so that water requirement for 
subsequent construction works such as granular sub-base and water bound macadam are met 
in monsoon and post monsoon season. Carrying out these activities even d u ~ g  the monsoon 
is possible as the rainfall may not be high enough to disrupt construction. 

8.3 Pre-construction stage 

8.3.1 Prior to commencement of extraction of water for construction, the contractor shall work out 

arrangements as specified in the DPR. 

P a h a y a t  for extraction of water through written arrangements with the PRI towards the Sam. Fonmt of the Letter 
of Consent is presented in Annexure 8-1. 
In case of  private water sources, the Contractor shall not commence procurement of water from a source unless and 
until the written consent of all current regisered owners of the parcel or parcels on which the source is located bas 
been obtained. 
In case o f  new tube-wells, the Contractor shall obtain clearances required h m  the Ground Water Board as required 
The siting of such tube-wells shall be at a distance of not less than 20m 6om any septic tank/soak pit or other source 

of pollution. 
In case of water harvesting structures (if required), the Contractor shall in consultation with the residents, identify 

suitable locations for siting the structure and construct the same. 
In case o f  perennial sources, the Contractor shall adhere to all administrative procedures pertaining to procurement 
of water 6om such sources 

8.4 Construction Stage 

8.4.1 During construction, the Contractor shall be responsible to monitor the following: 
The arrangements worked out with the PWindividual land owners for water extraction is adhered to, 

Extraction ofwater is restricted to construction requirement and domestic use of construction workers 

Water requirement for curing of concrete shall be minimized by pooling of water over the concrete or by 
covering with wet gunny bags 
Water w d  for mixing of mrtarlconcrete and subsequent curing is free 6om injurious amount of oil, acids, 
alkalis, salts, sugr ,  organic materials or other substances that may be deleterious to concrete or steel and 
this water should conform to Clause 1010 of MoRT&H "Specifications for Road and Bridge works - 
Fourth Revision" and IS: 456, and, 

The potable water w d  for drinking purposes of construct~on workers shall be as per the Indian Standard for 
Drinking Water IS: 10500, 1991. 

8.4.2 Prior to issuing project completion certificate to the contractor, the PIU shall verify that the 
premises of water extraction points are restored to their o r i p i ~ l  status atter construction. 



ECoP-9.0 Slope Stability and Erosion Control 

9.1 General 

9.1.1 Stability of slopes is a major concern in hill areas and locations of high embankment. In cases of 
high embankment, water retention at the embankment base initially causes toe failure and 

subsequently failure of the whole embankment. Soil erosion is consequent to high runoff on 
hill slopes High wind velocities cause erosion of embankments made up of cohesion-less 
sandy soils. Embankments made up of silty and sandy soils are eroded, in the absence of 

vegetative cover, when the slopes are steep say more than 20 Degree. 

9.1.2 Erosion control is provided to prevent soil damage done by moving water, either by 
displacement of soil by water in motion or deposit of soil by sedimentation at points of low 
velocity. Erosion in hilly areas occur when the natural slopes are affected due to cutting or due 
to ingress of water in the rock mass and leeching/ weakening of jointing compounds. 

9.1.3 The scope of this ECoP includes measures to minimize the adverse environmental impacts on 
slope stability and soil erosion due to the construction of roads. The adverse environmental 
impact can be: (i) damage to adjacent land, (ii) silting of ponds and lakes disturbing the 

aquatic habitat (iii) erosion of rich and top fertile top layer of soil (iv) contamination of surface 
water bodies and (v) reduction in road formation width due to erosion of shoulders/berms. 
Table 9-1 highlights the key activities that need to be addressed during the project stage and 
also the significance of impacts in different regions. 

Table 9-1 Significance of Impacts across Project Region 

Projea Planrung & 

Impacts likely to be significant 

9.2 Project Planning and Design Stage 

9.2.1 During the detailed project preparation phase, the following investigations shall be carried out 
prior to finalisation of alignment. 

(a) Topographical 

(b) Hydrological : Intemption and disruption due to existing drainage system 
(c) Geo-technical and 

(d) Geological Investigation (in case of hill roads) 

(e) Aesthetic consideration 

9.2.2 The rock profile, other information and geologically critical sections are identified based on 
surveys carried out by Geological survey of India. Map of the critical areas shall be notified 
district wise to provide a broad profile 

Kataria: Cost escalation due to provision 
of slope stabilizarion measures- to be 
defended 



9.2.3 Slope stability analysis for retaining / breast walls of height greater than 5m shall be canied out in 
hilly areas. The stability analysis shall be as per IRC: SP-48: 1998. Based on these investigations 
slope stabilisation measures are to be incorporated for finalising the alignment design. 

9.2.4 In addition to the slope stability analysis the alignment should be such that (i) Steep as well as 
heavy cuts are avoided, (ii) Flora and fauna of the area are disturbed to a minimum possible 

extent and (iii) Natural drainage pattern is not obstructed. 

9.2.5 For high embankments, geo-technical investigations to determine of C, 4, density etc.) of the 

available material need to be conducted to check its suitability as fill material. 

9.3 Pre-construction stage 

9.3.1 Interceptor ditches are 
constructed in hill areas to 
protect the road bench and 
hillside slope from erosion due 
to heavy rainfall and runoff. 
Interceptor ditches are very 

effective in the areas of high 
intensity rainfall and where the 
slopes are exposed. These are 

the structures designed to 
intercept and carry surface run- 
off away fiom erodible areas 
and slopes, thus reducing the 
potential surface erosion. 
Figure 9.1 shows typical 
installation of interceptor ditch 
structure as well as ditch lining 
types. The PIU must ensure 

that the layout and siting of 
ditches is as per guideline on 
Road Drainage IRC:SP- 
42:1994. Figure9.1: Typical Interceptor DitchICatch-water drain 

construction & application 

9.4 Construction Stage 

9.4.1 When alternative material such as fly ash is used for embankment formation, it needs to be 
ensured that sufficient filter bed is provided along with the top cap. All tests as per IS: 2720 
(Parts: 4, 5, 8 & 40) and IRC: SP: 20-2002 are to be conducted on the embankment to keep a 
check on the compaction achieved. 

9.4.2 Slope stabilisation techniques and erosion control measures as mentioned below are to be 
undertaken in hill areas. 

Increasing vegetation: On side slopes in hills, immediately after cutting is completed and debris is removed, 
vegetative growth has to be initiated by planting fast growing species of grass. This would prevent high 
velocities of runoff and resultant gully formation as well as pounding of water on the road bench. Box 9-1 gives 
detailed speci tications for provision of vegetation cover. 



The vegetative cover should be planted in the region where the soil has the capacity to support the 
plantation and at locations where meteorological conditions favours vegetative growth. 
Site Preparation: 

To prevent the seeds from being washed away subsequent to sowing, the area should be protected with surface 
roughening and diversions. 
Soil samples should be taken fiom the site and amlysed for fert~liser and time requirements 

Seed Application: 
Tbe seed should be sown uniformly as soon as preparation ofthe seedbed has been completed 
No seed should be sown during windy weather, or when the ground suface is wet, or when not tillable. 

Maintenance: 
During fmt six weeks, the planting should be inspected by the PIU, to check if the growth is uniform and 
dense. Appropriate moisture levels shall be maintained. There may be requirement of watering the 
plantings regularly during the dry seasons. Fertiliser and pest control applications may also be needed 
from time to time. 

Sausage Walls I Gabiom: Sausage wall (commonly termed as Gabions) are being used extensively in hilly areas. 
The sausage wall are made by forming sausages of galvanized iron or steel wire netting of 4 mm dia having 10 
cm square or hexagonal opening and filling the sausages w ~ t h  hard local boulders I stones and wrapping the wire 
net at the top. The sausage walls can withstand large deformation without crackingand are flexible. Further, due 
to the open structure, they allow free drainage of water. Typical arrangements with detailed specifications are 
shown in Fieure 9.2. Sausage Walls shall be shall be consrructed in-situ as Der IRC: SP: 48-1998. 

I 

(a) Retaining I Breast Wall (b) Toe I Check Wall 1 

1 Figure 9.2 Sausage Wall I Gabion 

Bally Benching: To control the erosion on slopes as well as for arresting the shallow movement of top mantle slide 
mass at the construction location; the Contractor should provide Bally Bench~ng. This method is also very effective in 
preventing gully erosion. Typical arrangements with detailed specifications are shown in Figure 9.3. Bally benching 
shall be installed as per IRC: SP: 48-1998. 



Figure 9.3: Layout and Design Specification for Bally Benching 

Check dams. Sheet and channel erosion on hill slopes gentler than I(V):12(H) can be prevented effectively through 
construction of check dams. Details are provided in Box 9-2. 

General: 
A check dam is a small dam constructed in a drainage way to mitigate sheet and channel erosion by 
restricting the flow velocity. On steeper slopes greater than 1 : 12 (H:V), check dams are not effective. 
Basic Design Criteria: 

Check dams are usually comructed of riprap, logs sdndbags, andlor straw bales 
The m . m u m  check dam height should be 0.6 m. 

The centre of the check dam should be a minimum of 25 cm lower than the ends to act as  a spillway for rum& as 
illustrated in Figure 9.3 
Overflow areas should be stabilised to resia erosion. 

Stone check dams should use 7.5 cm or larger stone with side slopes of 2: I (H:V) or flatter and should be keyed into 
the sides and bottom of the channel for a minimum depth of 0.6 m. The drainage area for a stone check dam should not 
exceed 0.2 Sq Km 
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PLAN SECTIONS 

Figure 9.4: Check Dam Specification 
Multiple check dams should be spaced so that the bottom elevation of the upper dam is the same as the top elevation ofthe 
next dam downstream as illustrated in Figure 9.4 above. 



/ Silt fencing is a temporary sediment barrier made of woven, synthetic filter Fabric supported by steel or wood post. The 
purpose of the silt fence is to prevent sediment camed by sheet flow from leaving the site and entering to natural drainage or 
any other water body located near the construction site. Silt fencing encourages the sheet flow and reduces the potential for 
development of rills and gullies. Care should be taken that silt fences are not installed across stream, ditches watenvap or 

1 other concentrated flow area% All silt fencing should be installed abng the contour, never up or down a slope. Where all the 
1 sheet flow run off is to be stored behind the silt fence, maximum slope length should not exceed as shown in the Table 9-2 

Table 9-2 Criteria For Silt Fence Placement 
I Land Slope (%) I Maximum Slope Length (Above h e  fence ~n m) 

10 to 20 7.5 

> 20' 4.5 

* In areas where slope is greater than 20 %, a flat area length of 3.0 m between the toe of the 
slope and the fence should be provided 

Construction Specification: 
Silt fencing (Refer Figure 9.5 for Crowsection) consists of 1.0 m wide filter fabric and should be placed on the contour. 

I Incase runoff flow or velocities are very high or where slope exceed vertical height of 3.0 tq silt fencing should be wire 
reinforced as shown in the Figure 9.5. The contractor should purchase silt fencing in a continuous mll to the length of the 
barrier to avoid the use ofjoint Incase ofjoints, filter cloth should be spliced together only at supporting post, with minimum 

1 15 cm overlap and securely sealed. The pile is to be driven to a depth of 300 mm into the g o d  by pressing from the top. I The frame will be installed at the edge of stockpiles and at the water bodies along which construction is in progress 

Inspection: 
The PIU will inspect locatim 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 conhactor should remove sedimnts once they have accumulated to one-half the original height of the fence. Filter 
fabric should be replaced whenever it has deteriorated to such an extent that the efficacy of the fabric is reduced Silt fence 
should renlain in place until disturbed areas have been permanently stabilized. All the sediments accumulated should be 
properly d~sposed of before the fence is removed. The operation of removing and disposing have to be monitored by the PIU. 

PLAN 

soinoN * - A  
SECnON B - B 

SECTIONS 

Figure 9.5 Cross-section of Silt Fencing 



The design specifications as well as locations should be  finalised during the Project Preparation Phase. 

During the execution period in post-construction stage, PIU must ensure that all the guidelines are to be  

followed as per specifications during the site preparation and installation o f  erosion control matting. 

Following are the steps need to be followed for the placing erosion control matting: 

S i te  Preparation: 
The areas should be fenilised and seeded. 
A smooth surface 6ee of depressions that allows water to collect or flow under matting is required. 

The soil should be left with loose surface after seeding. 
The material should be steel wire formed into "IT' shape and should be 15 cm to 25 cm long. 

Installation: 
Filter fabric made of biodegradable material (eg. Jute) should be placed horizontally on the slope less than 2: 1 
Prior to netting, a 10 cm anchor trench should be dug at the top and toe of the slope with the top trench placed 30 cm 
back from the crown, or a berm over which the fabric can be carried. 
For horizontal application, work must proceed from the bottom towards the top of the slope with a 10 cm overlap. 
Cutting material should be folded less than 7.5 cm to 10 cm at the end, stapled and covered 
Staples should be placed at a spacing of 22.5 cm to 30 cm apart in the trenches along the horizontal lap joints. 

9.3.3 Soil erosion shall be controlled on  high embankments by the following techniques: 

S~l t  Fencing (detailed specifications and drawings are provided in Box 9-3) 

In regions of intensive rainfall, locations of steep slopes, regions of high soil erosion potential and regions 
of short growing seasons, erosion control matting should be provided. Detailed specificatiom and drawings 
are provided in Box 9-4. 

Bmsh Barner (detailed specifications and drawings are provided in Box 9-5) 

A brush banier is a temporary barrier used to control sediment transport by using the residue materials available eom 
clearing and grubbing.(Figure 9.6) 
Design and Construction Criteria: 

Brush should be cut and windrowed approximately 3 m from the toe of the slope. The brush banier should be packed 
densely and should be a minimum of 1.2 m high before compressing. This may be accomplished duringclearing and 
grubbing by having equipment push the brush, tree trimmings, shrubs, stone?, root mats, and other materials into a 
mounded row on the contour. Logs placed within the banier, parallel to the toe. can help reduce failures 

A brush barrier may be compressed by running a bulldozer along the top of the windrow. The compressed banier 
should be 0.9 m to 1.5 m high and 1.5 m to 3.0 m wide. The top of the bamer should be at least 1.5 m below the 
finished roadway 

A brush barrier may be left in place afler construction unless it is in an aesthetically sensitive area or it is indicated 
otherwise on plans. 

Maintenance: 
Inspect a brush barrier after each rainfall and make necessary repairs. Sedimem deposits should be removed when they 
reach approximately half the barrier's height. 

Front Elevation Side Elevation 

Fieure 9.6 Brush Barrier (Tree & Residual Material With Diameter > 150 Mrn) 



Post Construction Stage 

All the exposed slopes shall preferably be covered with vegetation using grasses, brushes etc. 
Locally available species possessing the properties of  (i) good growth (ii) dense ground cover 

and (iii) deep root shall be used for stabilization. 

In case of steep and bare slopes require stabilization, in order to retain the seedling to the 
ground, asphalt mulch treatment shall be given. Seedling are covered with asphalt emulsion 
and spread into a thin layer. The asphalt film gradually disintegrates and a carpet of green 
vegetation and deep-rooted species of grass and clovers, takes its place. (For details refer IRC: 
SP 48- 1998, Chapter 1 I) 

Anchoring shall be camed out as per IRC: SP: 48-1998, Chapter 11 in case of rocks. 

Regular inspection of check dams and repositioning/replacement of dislodged or stolen stones 

need to be camed 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 l sodding. 



ECoP-9A Bio-Engineering 

9A.l . l  General: Bio-Engineering is the use of living plants for engineering purposes. Vegetation is 
carehlly selected for the functions it can serve in stabilising roadside slopes and for its 
suitability at site. Soil bioengneering provides atbzlctive cost-effective and environmentally 
compatible ways to protect slopes against surface erosion and shallow mass movement. 

9A. 1.2 This code of practice envisages the use of Bio-Engneering techniques to be undertaken for 
protection of slopes against erosion either alone or in conjunction with civil engineering 
structures. It can also help in reducing planer movement, can be used to improve drainage and 
reduce slumping. A holistic approach to bioengineering incorporates the use of 
individual dormant un-rooted bundles of branches (live fascines), dormant unbundled 
branches (brush layering), and combinations with live transplanting and seeding. 

9A. 1.3. Normally Bio-engineering alone is mostly used for 
. .  . .. . . . 

relat~vely small-scale works, such as armounng bare 
cuts and fill slopes against erosion. catching debris to 
reduce drain blockages and so on. They are effective at 
depths of up to 500mm below the depth. 

The Bio-Engineering techniques in conjunction with 
civil engneering structures can be designed for 
armouring of slopes against slope failures. Where the 
better quality engneering solution is being sought, 

designs that incorporate bio-engineering are usually 
most effective and the most economic solutions for 
the shallow-seated problems listed above. Obviously. 

the use of bio-engineering solutions costs more in the 
short term than 'do-nothing' approach. But in the 
long term, there should be additional benefits from 
reduced maintenance costs. A list of techniques for 
stabilising slopes with civil and bio-engineering is 
enclosed at Annexure 9A-1. 
Some examples of use of Bio-engineering are given 

below: 

Scope1 Examples of use of Bio-Engineering: 

Prevention of scour around drains and 
culvert discharge points 
Prevention of scour around civil 
engineering structures, particularly at 
the soiVstructure interface 
Protection against debris blocking the 
side drains 
Protection against debris coming on 
to the caniageway 
Protection of uncompacted spo~l 
Protection of embankments and fill 
areas 
Protection of bare cut slopes 

Protection of bare surfaces on 
rehabilitated land slides 
Protection of slope toes from erosion, 
where undercutting and over-steepening 
may arise 
Stabilising of gullies 
Rehabilitation of quames and borrow pits 

- 0  Prevention of shallow planer failures (less 
than 0.5 m deep) 
Prevention of shallow slumps (less than 
0.5 m deep) 
Reduction of minor falls in weak, 
shattered rock 
Reduction of debris creep on steep, 
unconsolidated colluvial slopes. 



In Nepal, bio-engineering is used more widely, on  account of the extreme terrain conditions and 
the need for low cost techniques for the protecting the slopes and shallow-seated failures 

9A.2.1 Project Planning and Design: Bioengineering works are planned in the same manner as other 
works. Unstable hill, cut slopes and likely location of unstable/vulnerable sites slides shall be 
identified on the basis of geological inputs and local information about the occurrence of slips. 

9A.2.2 The technique of civil engineering or bio-engineering to be adopted shall be based on the hill 
slope angle as well as the local geology and optimum technique designed to stabilize such 

unstable slopes. The slope sites can then be divided into various segments and most 
appropriate technique chosen. 

9A.2.3 The planning shall involve selection of the technique of Bio-engineering appropriate to the bio- 

physical conditions of the region, integration with standard civil engineering measures, the 
role of vegetation, plant species selection, propagation and construction techniques. 

9A.2.4 Select the right species of plant or shrub for use, in each case, for the site keeping in view 
technique, propagation and suitability. 

9A.3.1 Pre-construction Stage: The schedule of implementation of bio-engineering works shall be 
scheduled precisely in line with the season. ltshould also take into account the time taken for 
vegetation to become established and reach f i l l  strength. 
21.3.2 It shall be ensured that the site have been prepared for plantation and slopes trimmed to 
receive the saplings or grasses. 

9A.3.3 Calculate the quantities of seeds or numbers of saplings required for the work and identify the 
source of procurement. 

9A.3.4 Work out the requirement of water that may be required for sprinkling on the newly planted 
saplings. 

9A.3.5 Identify the Iocation of waste disposal. 

9-9 



9A.4 Construction Stage: 
9A.4.1 It shall be ensured that all planting stock is of high quality ad is vigorous enough to grow on the 

site to be planted. The plants and cutting used shall be disease resistant 
9A.4.2 Debris generated from the clearance operations shall be deposited only at pre-identified waste 

disposal locations. . 
9A.4.3 Plantation shall be scheduled immediately after the first rain when there is sufficient moisture and 

the grassedsaplings get established. These may have to be protected for some time from grazing 
cattle or other such factors. It shall also be ensured that the plants do not get dislodged due to 
other construction activities. The area may need to be fenced till the plants become established. 

9A.4.4 It needs to be checked that the work has been completed to a high standard and the progress of 

growth monitored. Weeding may be carried out as required. 

9A.5.1 Post Construction Stage: It also takes time for the vegetation to become established and reach 
full strength. It is therefore important to ensure that the works have been completed to a high 
standard at the site and the sites are completely covered without any gap. This must be verified 
at site before fmalization of the contract. 

9A15.2 The maintenance of bio-engineering works is a part of the road side maintenance. Like other 
elements of maintenance the contractor would be responsible for routine and preventive 
maintenance activities of all such structures. 

9A.5.3 The progress of growth of the plants needs to be monitored by the supervisory staff and re- 
plantation carried out to replace any dead stock. 



ECoP-10.0 Waste Management 

10.1 General 

10.1.1 This code of practice describes procedures for handling, reuse and disposal of waste materials 
during construction. The waste materials generated can be classified into (i) Construction 
Waste and (ii) Domestic waste. The key activities during project stages where management of 

wastes is required and the significance of the impacts in the project regions are presented in 
Table 10-1. 

Table 10-1: Significance of Impacts across Project Regions 

Significance of Impacts 
I Arunachal 

I Uttarakhand I J & K  I Bihar Pradeshl 
Stages Activities 

Mizoram 

10.2 Project Planning and Design Stage 

I I I 

10.2.1 As part of DPR preparation, PKJ shall cany out the following measures 
Finalize road design and alignment to minimize waste generation through balancing of cut and fill 
operations rather than aligning the entire road width in cutting and minimizing excess cuts requiring 
disposal. 

Identify the type of wastes as well as sources of waste during construction and suggest optlons for possible 
reuse. Assess the quantity of cut material that can be used in construction of the parking spaces. passing 
places and other facilities. 

In case debris generated from cutting in hill areas can not be reused, it may be disposed off properly. One 
suggestion is indicated in F~gure 10-1. The figure indicates construction of gabion walls on valley side at 
ridge locations to form a trough for waste disposal. As the ridge locations usually have streams flowing 
through, length of pipe provided at the culven should be extended to let runoff flow out of the disposal 
location. AAer filling up of the d~sposal site, it shall be grassed and suitably vegetated to prevent erosionof 
the disposed soil. 
Examine the possibility of utilizing the hard stones and other cut materials for pavement construction, 
retaining or protection walls, lining of side and chute drains, stabilizing sub-base, head walls. wing walls 
parapets etc. 

Hilly 
Areas 

Other 
areas 

Low 
hills 

High 
hills 

Flood Other 
olains I areas 

Hills Plateau 



Section 'AA' 

I ---- - 
Figure 10-1 Schematic Layout of Waste Management in casc of hilly arras 

Provide guidelines to the contractor for locating waste disposal sites for non-toxic wastes 

Identify locations, in consultation with the community, to use the waste material for leveling 

of playgrounds of village schools. 
Utilizing the cut material for laying and compacting a capping layer on full width of 

formation 

Identi@ existing landfill sites if available for disposal of toxic materials. 

Incase no existing landfill sites are available, identification of landfill site as well as 
decommissioning of these site should be undertaken. Towards this, identify the clearance 
requirements. 

Include in the bid document under the Special Conditions of Contract, a clause stating that 
all provisions of Environmental Codes of Practice shall be applicable to the locations of 
disposal of wastes. These shall include: ECoP-6.0, "Topsoil Salvage, Storage and 
Replacement", ECoP-9.0, "Slope Stability and Erosion Control" and ECoP-12.0, 
"Drainage". 

10.2.2. Disposal sites shall be identified at the project planning stage and the location shall be 
marked on the plans. But it should not restrict the contractor from disposal of the waste 
material at alternate site after obtaining approval of the competent authority and without any 
extra investment. He is expected to carry out site protection measures (including toe wall 
protection, slope stabilizing as may be necessary) and to ensure that no leeching of toxic 
materials take place. No Objection certificate from the land owner shall be in place if the 
land belongs to any individual. The contractor shall also ensure that the debris do not spill 
over to the valleys. It shall be ensured that the leaching from the fill, if any, is pmperly 

drained and do not cause damage to adjoining properties or agricultural fields. 

10.3 Pre-construction Stage 

10.3.1 The contractor shall identify the activities auring construction, that have the potential to 

generate waste and work out measures for the same in the construction schedule to be 
submitted to the PIU. A sequential listing of the activities during road construction and the 
nature of wastes together with the possible options for reuse are specified in Table 10-2. For 

the disposal of excess cut and unsuitable (non-toxic) materials, the contractor shall identi@ the 
location for disposal in consultation with the community / Gram Sabha. Any toxic materials 
shall be disposed in existing landfill sites that comply with legislative requirements. Prior to 
disposal of wastes onto private/community land, it shall be the responsibility of the Contractor 
to obtain a Noabjection Certificate (NOC) from the land owner/community. The format for 



NOC shall be as per Annexure 10-1. The NOC shall be submitted to the PIU prior to 
commencement of disposal. 

10.3.2 The Contractor shall educate his workforce 
on issues related to disposal of waste, the 

10.4.1 The contractor shall either reuse or dispose 
the waste generated during construction depending upon the nature of waste, as specified in 
Table 10-2. The reuse of waste shall be canied out by the contractor only after carrying out 
the specific tests and ascertaining the quality of the waste materials used, and getting the same 
approved by the PIU. 

locat~on of dtsposal stte as well as the 
spec~fic requ~rement for the management 
of these s~tes. 

10.4 Construction Stage 

10.4.2 Wastes that were not reused shall be disposed off safely by the contractor. The contractor shall 
adopt the following precautions while reusing wastes for construction: 

In case of bituminous wastes, dumping will be carried out over a 60 mm thick layer of rammed clay u, as to 
eliminate any chances of leaching. 
In case of filling of low-lying areas with wastes, it needs to be ensured that the level matches with the 
surrounding areas. In this case care should be taken that these low lying areas are not used for rainwater 
storage 
In case oil and grease are trapped for reuse in a lined pit, care shall be taken to ensure that the pit should be 
located at the lowest end of the site. 
The heaps of waste materials, if any, shall be properly benched and sloped to ensure that the material does 
not spread over the adjoining areas causing damages to property or agricultural crops Proper toe walls m y  
be constructed to contain the waste to r emin  within the identified site. 

bodies, foredsand vegetatedslopes . 
Non-clehngofwast 
Leaching of wastes 
Littering in conrlnu: 
Storing wastes on private land 

10.4.3 The waste management practices adopted by the Contractor, including the management of 

wastes at construction camps etc shall be reviewed by the PIU during the progress of 
construction. 

10.5 Post Construction stage 

10.5.1 After decommissioning of c o n s t r u c t i ~  sites, the Contractor shall hand over the site after 
clearing the site of all debris/wastes to the P N .  The site shall be inspected by the PIU. In case 
of 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" 
(Annexure 5-1). The same is to be submitted to the PIU before fmal payment is claimed. 

Table 10-2: Tvoe of wastes and scope for reuse . . 
S.No 

I 

2 

1 

i i  

... 
111 

iv 

Activity I T!pe or waste I Scope for possible reuse I Disposal orwaste 
CONSTRUCTION WASTES 

Eathworks 
Overburden of 
---"" 

, 

3 

Site Clearance and 
grubbing 

dl SdJ 

Ovaburden of quanies 

Accidental spillages 
during handling 
Embankment consmction 

Vestatiw and lop / Vegetating embankment s l o p  
soil 
Unsuitable mterial in I Embankment Fill I Low lying areas 
embankment foundation 

Vegetatiw cover and soil 

Construction ofearthen 
drains 
Concrete structures 

Vegetati* cover and soil 
Granular material 

Dust 

Soil and Granular Material 

Vegetatingenlbanknlent slopes 

Vegetatingembankment slopes 
Embankment Fill, Pitching 

Embankment Fill 

Soil 

Land till sites 

Embankment Fill 



Activity 

Storage of materials 

Handling of materials 

Residual wastes 

Reconstruction works 

Dismantling of existing 
pabcment 

Dismantling of cross 
drainage strudures 

Decommissioning of sites 
Dismantling of temporary 
suuctures 
Hill Roads 

i) Hill cutting 

ii) Clearance of slides 

Maintenance operations 
Desilting of side drains 
OIL AND FLUIDS 
Construction machinen - 
maintenance and refueling 
Bituminous works 
Storage 

Mixing and handling 

Rejected bituminous mix 
DOMESTIC WASTES 

Construction a m p s  

Type n l  waste I Scope lor possible reuse I Disposalolwaste I 
Dust, Cement. Sand, 

Dust 
Organic matter 

Cement, sand 

Metal scrap 

Consuucting temporary structure, 
embankment fill 

Manure. Revegetation 
Consuucting tenporary structure. 
embankment fill 
Diversion sign. Guard Rail 

Bitumn Mix (broken to less 
than 75mmsize), granular 
material 

Concrete 

Guard rail sign post, guard 

- - 

Metal Scrap 

Sub-base 

Road sub-base. reuse in concrete, fill 
material and as rip rap on roads 

Reuse for same 
stone 

~~~~l~ material & bricks 

Metal scrap 
Pipes 

Vcgc ta~~\ r  c o ~ e r  I Vegstatln$ embankment ,lopes 
So11 & granular mater~al I Embmkment Fill I 

I Vcuctnt~n~ en~bankment slooes 

I Scrap Yard 

Consuucting terrrporary structure, 
embankment fill 
Divasion sign, Guard Rail 
Culvert 

Granular material and bricks 

, -  - 
I Embankment FIII. sub-base, gab~ons I 

Consuucfing temporary structure. 
embankment fill 

I I 

Oil and Grease I Incineration, Cmking, Illumination I 1 

Soil, granular material & 
rocky material 

Organic matter and soil 

Hard stones can be used as road 
material for WBM layers a R a  proper 
screening. 

Revegetation 

I I 
Oreanic waste. I Manure 

Bitumen 
Bitumen 
Bitumen Mix 
B i t u m  Mix 

Plasttc and metal scrap I I Scrap Yard 
Domestic effluent I Irrigation 

Low Grade Bitumen Mix 
Low Grade Bitumen Mix 
Sub-base, Paving access & cross roads 
Sub-base, Paving access & cross roads 



ECoP-1 1.0 Water Bodies 

11.1 General 

drainage pattern due to construction of 
embankment. The following activities are 
likely to have an adverse impact on the 

ecology of  the area: 
Earthmoving 
Removal of vegetation 
VehicleiMachine operation and maintenance 
Handling and laying of asphalt and 
Waste disposal from construction camps 

Drainage sysem 
Flood level and water logging 
Flora and buna dependant on the water body 
Ground waler recharging 
Animal husbandry as water bodies are used by 
animals 
Water quality & 
Runoff (increaseldecrease) 

11 .I .2 Table  11-1 highlights the key activities that need to be addressed during different stages of 
construction and also the significance of the impacts in project regions 

Table 11-1: Signilicance of I p a c t s  across Project Region 

Significance of Impacts 
I Arunachal 

I I Impacts not likely to be significant I 

Stages Key Activities 

Impacts likely to be significant 

11.2 Project Planning and Design Stage 

Uttarakhand 

11.2.1 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 its 
embankment, decreasing the storage area or impairing the catchment area. Adequate drainage 
arrangements as per 1RC:SP-20:2002 have to be provided. Stream bank characteristics and 
hydrology of  the area are to be studied before finalizing the alignment, the profile and cross- 
drainage structures. 

11.2.2 If it is not possible to shift the alignment and the road is located on the banks of a drinking 
water pond, the camber shall be away from water body. The embankment slopes shall be 
protected from erosion by providing slope protection measures. A sample drawing of the 
measures suggested is presented as Annexure 11-1. 

J & K  Bihar Pradeshl 
Mizorarn 



11.2.3 The decision on shifting the alignment or provision of erosion control measures on 
embankments cutting water bodies shall be taken by the PIU. However, it shall be ensured by 
the PIU that no adverse affect on the water body shall take place during construction stage. 

11.2.4 The PIU after an assessment of the likely impacts on the water body and review of the 
provisions of this ECoP shall prepare Rehabilitation Plan for rectifying the likely impact due 

to the construction of PMGSY Road. 

1 1.2.5 Complete filling of water body with soil is not contemplated in the project. The rehabilitation of 
water body should be with the objective of restoring it to its original state or to a better state 
with necessary enhancement of its environs. 

11.2.6 Besides the following, the rehabilitation plan should include activities which are required as per 

statutory provisions applicable in the state: . Reconstruction and stabilization of embankment in case it is impacted . If storage area is lost, then the water body is to be deepened I widened to regain an equivalent volume. 
D e e p e ~ n g  of the pond is to be done when the pond is dry. 

Locations of erosion protection works and silt fencing (as per ECoP-9.0, "Slope Stability 8: Erosion 
Control", Box 9-3) to prevent sediment laden runoff caused by conslruction activities, entering the water 
body 

Location of side drains (temporary or otherwise) to collect runoff from the embankment before entering the 
water body in accordance with 1RC:SP-20:ZOOZ 
Work program in relation to the anticipated season of flood~n&'overtlowing of the water body 

Obstructions likely to cause temporary flooding and information to seek clearance to remove the 
obstruction 

Drawings indicating the landscape details along with species of trees I bushes to be planted in the 
surrounding environs of the water body 

Costs of rehabilitation. 

11.2.7 Concurrence of the community has to be sought on the Rehabilitation Plan and community 
concerns. if any have to be incorporated into the plan by the P N .  

11.2.8 Cost est~mates to mitigate impacts on water bodies through the rehabilitation plan or otherwise 
shall be incorporated into the DPR. 

Step 1 : Capture following details during Transect Walk: 
(i) Location of pond in relation to existing alignment. 

(ii) Approximate size and depth of the water body in meters 'm'. 

(iii) Designated use of the water body - Household UselDrinkinglImgation. 

(iv) Visual inspection of the quality of water. 

Step 2: Consult people regarding alternate routes that were devised to avoid the pond. If 
alternate routes are not available, consent of the villagers is to be sought for affecting the 
pond and also the measures that would be taken to mitigate the impacts. 

Step 3: If impacting the pond, the extent of impact is to be clearly indicated on a separate 
drawing showing blown up portion of the pond. 

Step 4: Prepare rehabilitation plan if water body is getting adversely impacted. 

Step 5: Precautionary measures while working close to the water body are to be 
incorporated into the DPR 



11.3 Pre-construction stage 

11.3.1 The Rehab~l~tat~on Plan should be 
implemented by the Contractor 
immediately after completion of 
construction at the stretch near the water 
body 

1 1.3.2 When there is interruption to regular 
activities of villagers near water body due 
to construction or rehabilitation work, 

Collect road r u ~ f f  before entering the water bodies 
Runoff to be filtered of  sdhynts  before letting 
into water bodies 
Avoid debris disposal into wata bodies 
Avoid disposal of oil/&olher contaminants 
into water bodies 

following are the Contractor's responsibilities: 
Restriction on use of water during construction if any, should be intimaled 10 the communily in advance 
Allernate access 10 the waler body is 10 be provided in case there is interruption 10 use of exiling access. 
The access provided should be convenient for use of all the exisling users whether community or cattle 

If the water body affecled is a drinking water source for a habita~ion, alternate sources of waler are to be 
provided to the users during the period for which its use is affected 

11.4 Construction Stage 

11.4.1 It should be ensured by the contractor that the runoff from construction site entering the water 
body is generally free from sediments 

11.4.2 Silt fencing andlor brush banier (as per details presented in ECoP-9.0, "Slope Stability & 
Erosion Control) as planned shall be installed in the drainage channels for collecting the 
sediments before letting them into the water body. 

11.4.3 Silt/sediment should be collected and stockpiled for possible reuse as surfacing of slopes where 
they have to be revegetated 

11.4.4 Cutting of embankment reduces the water retention capacity and also weakens it, hence: 
The contraclor should ensure thal the decrease in water retention should not lead to flooding of the 
construcllon site and surroundings causing submergence and in~erruption to construction activities. 
Any perceived risks of embankment failure and consequent lossidamage to the property shall be assessed 
and the contraclor should undertake necessary precautions as provision oftoe protection erosion protection, 
sealing of cracks in embankments. Failure to do so and consequences arising out of embankment failure 
shall be the responsibility of the contraclor. The PIU shall monitor regularly whether safe construction 
practices near waler bodies are being followed. 

11.4.5 Alternate drain inlets and outlets shall be provided in the event of closure of existing drainage 
channels of the water body 

11.4.6 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. 

11.5 Post construction stage 

11.5.1 With the completion of construction, the PIU has to ensure implementation of rehabilitation 
plan for the water body, as planned. 

11.5.2 The precincts of the water body have to be left clean and tidy with the completion of 
construction. 

11.5.3 Drainage channels of adequate capacity shall be provided for the water body impacted. 



ECoP-12.0 Drainage 

12.1 General 

12.1 . I  Drainage is designed for and installed on roads to direct surface or subsurface flow away from 
structural elements of a roadway and then to convey it to a safe outfall without damage to the 
road structure, adjoining property or agricultural fields. 

12.1.2 A road with good drainage is a good road. Inadequate and faulty drainage arrangements result 
in obstruction to natural drainage pattern. The problem is further aggravated in the low-lying 
areas and flood plains receiving high intensity rainfall, which can lead to the instability of 

embankment, damage to pavement, sinking of foundation, soil erosion, safety hazards and 
disruption in traffic. Provision of crossdrainage and longitudinal drainage increases the life of 
the road and consequently reduces water logging and related environmental impacts. The 

funct~oning of the drainage system is therefore a vital condition for a satisfactory road. 

12.1.3 However. construction or up-gradation of CD structures and longitudinal side drains is likely to 

increase sediments, scour the banks, change water level and flow, and affect the ecology of the 
surrounding area 

12.1.4 The present code shall address the environmental concerns related to drainage aspects during 

different stages of the project execution. Engineering aspects brought out in this chapter are 
for sake of clarity. The design shall however be covered b relevant IRC codes / guidelines. 
Sub activities requiring incorporation during various stages of project implementation and 

their significance levels for drainage aspects are presented below in Table 12-1. 

Table 12-1 Significance of Impacts across Project Regions 

Project planning & 

12.2 Project Planning and Design: It is mandatory to prepare a drainage plan especially 
when finalization of roads in hilly regions. The drainage plan shall clearly 
identify longitudinal drains, outfalls, existing and proposed drainage 

arrangements 

Postconstruct~on 

1 

12.2.1 Drainage shall be broadly taken up as (i) Cross-Drainage and (ii) Longtudinal Drainage both 
surface & sub-surface drainage. The alignment shall be routed such that minimum drainage 
crossings are encountered. Also the geometric design criteria as per 1RC:SP-20:2002, for 
effective surface drainage should be ensured. 

Inspection and maintenance 

Impacts not likely to be s~gn~ficant 

12.2.2 All drains crossing the alignment shall be identified on site and marked on map while 
undertaking transect walk. Basic information on the width of channel, frequency of traffic 

12-1 

Impacts l~kely  to be significant 



holdup and flow would provide inputs into screening of alternate alignments as well as fuing 
the alignment. Consultations with the community shall provide information on the H E  in the 
area. 

12.2.3 In areas of high and medium intensity rainfall (>400 mrnlyear), flood prone areas and hilly areas 
design of CD structures shall be prepared to avoid scouring on the downstream side and afflux 
on the upstream side. In areas where the Technical Audit identifies likely incidences of 
floodinglscouring, additional hydrological studies will need to be conducted and designs 
updated accordingly. For bridges and other drainage shuctures the studies shall be conducted 
as per IRC: SP-13: 1973 "Guidelines for the Design of Small Bridges & Culverts" and IRC: 
SP-33:1989 "Guidelines on Supplemental Measures for Design, Detailing & Durability of 
Important Bridge Structures". 

12.2.4 Design of cross-drainage structures shall be based on the inputs from the hydrological studies as 
per clause 12.2.3 and in other areas, the C-D structure design shall be as per IRC:SP-20:2002. 

12.2.5 Design of C-D structure shall be such that: 
Normal alignment of the road is followed even if i t  results in a skew conslruction of  culverts and stream 
bank protection are incorporated 
Afflux generated is limited to 45 cm in plains with flat land slopes as i t  may cause flooding of  upstream 
areas 
The tish friendly - tish passage is not interrupted either in upstream or downstream direction 
Adequate openings are provided along with adequate scour protection measures for stream bank, roadway 
f i l l  as head walls, wing walls and aprow as per provisions of  IRC guidelines 
Reinforced road bed (of concrete or rock) for protection against overflow in case of  low water crossing 
(fordsicauseways) is included 
The design of  C-D structure should have steps leading to the bed of  the drainage channel, for regular 
inspection of  the sub-structure. 

12.2.6 Schedule of construction of C-D structures should preferably be canied out during dry months 
to avoid contamination of streams 

12.2.7 Longitudinal drains are to be designed to drain runoff from highest anticipated rainfall as per 
hydrological analysis in high rainfall areas (annual rainfall > 1000 mm) and hill areas (refer 
Appendix "Heaviest Rainfall in One Hour (mm) IRC:SP-13: 1998, "Guidelines for the Design 
of Small Bridges and Culverts" for rainfall data). For design of longitudinal drains in other 
areas, the design shall be as per IRC: SP-20: 2002. 

12.2.8 Outfall of the roadside drains shall be into the nearby stream or culvert or existing depressions 
in the ground. 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 the vicinity, the flow may be diverted 
into them for possible ground water recharge. 

12.2.8.1 Incase of Hilly areas, if no natural drainage system is found appropriate for roadside drain 
outfall, water-harvesting structures shall be considered to collect the runoff. The location 
shall be determined based on the size of the structure (which in tum depends on the 
discharge anticipated) imperviousness of the strata and willingness of the landowner who 
would be utilizing the collected water. These shall be determined by the PIU in consultation 
with the landowner during project preparation stage. 

12.2.9 The roadside drains in high rainfall areas (annual rainfall > 1000mm) and in hill areas, shall be 
lined to protect from runoff of high velocities. Suitable crossdrainage culverts or scuppers, at 
least three per kilometer, shall be provided to direct the discharge to the valley side. The 
outfall of these culverts shall be suitably canalized so that the discharge does not cause erosion 
or damage to the agricultural fields or orchards on the valley side 



12.2.10 In case of high embankment or bridge approaches, lined channels shall be provided to drain 
the surface runoff, prevent erosion from the slopes and avoid damage to shoulders and berms. 
Detailed specifications shall be in accordance with IRC SP 42:1992, Guidelines on Road 
Drainage and IRC: SP-20: 2002, Rural Road Manual. 

12.3 Pre-Construction Stage 

12.3.1 Following measures are to be undertaken by the contractor prior to the commencement of 
CDBridge construction in case it effects the surface or sub surface flow through the stream I 
nallah: 

The downstream as well as upstream user shall be informed one month in advance 

The contractor shall schedule the activities b a d  on the nature of flow in the stream. 

The contractor should inform the concerned departments about the scheduling of work. This shall form part 
of the overall scheduling of the civil works to be approved by PIU. 
Erosion and sediment control devises if site conditions so warrant, are to be installed prior to the start of the 
civil works. 

Interceptor drains to be dug prior to slope cutting to avoid high rumff horn slopes entering construction 
sites in case of hill roads 

Runoff hom temporary drains and interceptor drains to be directed into natural drainage system in hill roads 

In case of up-gradation of the existing CD Structures temporary route I traffic control shall be made for the 
safe passage of the traffic, depending upon the nature of the stream and volume of traffic. 

All the safetylwaming signs are to be installed by the contractor before start of construction 

12.3.2 In case of utilization of water from the stream, for the construction of the CD structures, the 
contractor has to take the consent 60m the concemed department (refer ECoP-8.0, "Water for 

Construction") 

12.4 Construction Phase 

12.4.1 Drainage structures at construction site shall be provided at the earliest to ensure proper 
compaction at the bridge approach and at the junction of bridge span and bridge approach. 

12.4.2 In hill areas sub-surface drains, if required, shall be provided immediately after cutting the 
slopes and forming the roadbed (sub grade). 

12.4.3 Velocity of runoff to be controlled to avoid formation of rills/gullies as per ECoP-9.0, "Slope 
stability & erosion control" 

12.4.4 While working on drainage channels, sediment control measures if required shall be provided. 
In such case Silt fencing I brush bamer (as per the detailed specifications given in Box 9-3 and 
9-5 respectively of ECoP-9.0, "Slope Stability & Erosion Control") shall be provided across 
the stream that cames sediment. 

12.4.5 The sediments collected behind the bunds shall be removed and after drying, can either be 
reused or disposed off as per ECoP-10.0, "Waste Management" 

12.4.6 Safety devises and flood warning signs to be erected while working over streams and canals 

12.5 Post Construction 

12.5.1 Inspection and cleaning of drain shall be done regularly to remove any debris or vegetative 
growth that may interrupt the flow. 

12.5.2 HFL should be marked as per hydrological data on all drainage structures 

12.5.3 Temporary structures constructed during construction shall be removed before handing over to 
ensure free flow through the channels. 



12.5.4 The piers and abutments should be examined for excessive scour and make good the same if 
required. 

12.5.5 In case of Causeway, following aspects shall be taken into consideration: 
Dislocation of stones in none set pavements, scouring of filler material due to eddy currents. 

Floating debris block the vents. Incase of large amount of floating material, debris arrestor shall be provided 
in upstream side. 

Darrage to guide stones, information boards shall be inspected and replaced accordingly. 

12.5.6 Schedule of [nspection shall be drawn up 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 to be checked: 

Settlement of pierdabutments & settlement ofapproach slabs have to be checked 

Cracks in C-D structures or RCC slabs 
Drainage from shoulders to be ensured 

Ditches & drains to be kept clean ofdebris or vegetation growth 
Repairs to parapet of culverts whenever required are to be undertaken 



ECoP-13.0 Construction Plants & Equipment management 

13.1 General 

13.1.1 During execution of the project, construction equipments, machinery and plants always have 
impact on the environment. The impact can be due to the gaseous emissions, dust, noise and 
oil spills that concern the safety and health of the workers, surrounding settlements and 

environment as a whole. This code of practice describes the activities during the project stages 
where pollution control measures are required. Table 13-1 highlights the key activities that 
need to be addressed during the project and the significance of impacts in the project region. 

Table 13-1 : Significance of Impacts Across Project Regions 

Project Planning & 
Design Stage 

Awareness of Safety 
Pre-constmction Stage 

A m n g  Workers 
Safety devices & 

Construction Stage Signs 
Waste Disposal 

Restoration of Plant Site/ 
Post-constmction Stage 

13.2 Project Planning and Design Stage 

Stages 

I 

13.2.1 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 ECoP-3.0, "Construction 
Camps" 

Key Activities 

Significance of Impacts 

13.2.2 Section 4, Part -I General Condition of Contract specified in Standard Bidding Document for 
Pradhan Manhi Gram Sadak Yojana (PMGSY) shall be adhered to during the preparation of 
bidding document. 

13.3 Pre-construction Stage 

Uttarakhand 

13.3.1 The Contractor must educate the workers to undertake safety precaution while working at the 
plant 1 site a s  well as around heavy equipments as per Clause 14.3.2, Section 14.3, ECoP-14.0, 
"Public and Worker's Health & Safety". 

Hilly 
areas 

13.3.2 Before setting up the crusher and hot-mix the contractor shall acquire "Consents" from 
the State Pollution Control Board as per Air (Prevention and Control of Pollution) Act, 1981, 

Chapter N, Section 21. 

Other 
areas 

J & K 

13.3.3 The Contractor must ensure that all machinery, equipments, and vehicles shall comply with the 
existing Central Pollution Control Board (CPCB) noise and emission norms as applicable. 

Bihar 

Flood Other 
olains areas 

Low 
hills 

Arunachal 
Pradeshl 
Mizoram 

Hills (Plateau 
High 
hills 



13.3.4 The PIU must ensure that the Contractor shall submit a copy of the approvals and PUC 
Certificates as applicable before the start of relevant work. 

13.4 Construction Stage 

13.4.1 The Contractor shall undertake measures as per Table 13-2 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 13-2: Measures at Plant Site 

concern 1 causes ~ Measures 

1 I 1 Water sprinkling I 
Fine Materials shall be Transported in Bags or Covered by Tarpaulin 

Vehicle Movement 
during Transportation 

( Dust Generation I 1 Tail board shall be oro~erlvclosed and sealed I 

Emissions r 
Noise 

I Crushers 1 Water Sprinkling I 

I* Site selection as per Clause 6.5.2, Section 6.5, IRC's Manual for I 

I - 

Concrete-Mix Plant 

I Vehicles I Regular maintenance as per manufacture's recommendation I 

Educate the workers for following good practices while material 
handling 

Hot-Mix Plant 
Construction & Supervision of Bitumen Work 
Regular maintenance of Dust Collector as per manufacture's 
recommendations 

1 Generators 

Generators 

Heavy Load Vehicles 

Crushers 

Shall be kept in a room that is acoustically enclosed.' There shall be 
regular maintenance as per manuficture's recommendation. 

Exhaust vent of long length 

Exhaust silencer, Regular maintenance as per manufacture schedule 

Siting as per ECoP-3.0, "Construction Camps" 

Bitumen and 1 Hot-mix Plant 1 ECoP-10.0. "Waste Management" 
bitumen mix 

Oil Spills 

Residual waste 

Concrete waste 

1 Safety 

Storage and Handling 

Dust Co'lector and 
Pits 

Concrete-Mix plant 

1 Stone chips 1 Crushers 1 ECoP-10.0, "Waste Management" 

Trajectory of . Caution S i p .  awareness among workers 
Eauioments 

Good practice, 
ECoP-10.0. "Waste Management" 

ECoP-10.0, "Waste Management" 

ECoP-10.0, "Waste Management" 

I 

I Plant Area 1 Site Caution Sign, Safety Equipments I 

. . 

I Accidents1 Health . Ftrst Aid Box, Periodic Medical Check up 1 

Movable Parts of 
Eaui~ments 

Caution Sign, awareness among workers 

13.4.2 During site clearance, all cut and grubbed materials shall be kept at a secured location so that it 

Break down of 
vehicles 

does not raise any safety concerns. 

Arrangement for towing and bringing it to the workshop 

13.4.3 During excavation, water sprinkling shall be done to minimize dust generation. 

13.4.4 Frequent water sprinkling shall be done on the haul roads to minimize dust generation. Incase of 
loose soils, compaction shall be done prior to water sprinkling. 

AS per Environmental (Protection) Rules, 1986, Rule 3, Schedule - I, Item 83 B. 
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13.4.5 Cautionary and informatory sign shall be provided at all locations specifying the type of  
operation in progress. 

13.4.6 The contractor must ensure that there is 
minimum generation of  dust and waste 
while unloading the materials from trucks. - 

1 handling as well as mixing sb l l  be done at hotmix 
13.4.7 The construction waste generated shall be  

disposed as per ECoP-10.0, "Waste 
Management". 

13.4.8 The equipments, which are required to 
move forward and backward, shall be 
equipped with alarm for backward 
movement. It shall be ensure that the 

workers shall remain away from the 
worlung areas at such times. 

13.4.9 The PIU shall carry out periodic inspections 
to ensure that all the pollution control 
systems are appropriately installed and 
comply with existing emission and noise 
norms. 

plant or designated area? to prevent contarnination 
of soil and ground water. 
Skilled labour ~l?all  be used while hand placing the 
pre-mixed bitumen material. The hand placing of 
premixed bituminous rnaterial shall be done only 
in following circumstance% 
o For laying profile corrective courses of 

irregular shape and varying thickness 
o In confined spaces where it is iqracticable 

for a paver to operate and 
o For filling potboles 
The Contractor shall provide safety equipments i.e. 
gumboots and glows to the workers while handlix 
bitumen. 
While applying Tack Coat, spraying of bitumen 
shall be done in the wind direction The labour 
shall wear jacket while spraying the bitumen. 
All the bituminous work shall be done as per IRC's 

13.5 Post-construction stage: 1 Manual for Construction and Supervision of 1 - 
Bituminous Works 

135.1 The PIU shall ensure that all the haul roads 

are restored to their original state. 

13.5.2 Incase any inner village road is damaged while transporting the procured material; the 
contractor shall restore the road to its original condition. 

13.5.3 The PIU must ensure that the decommissioning of plant shall be done in environmentally sound 
fashion and the area to brought to its original state. 

Designated area refers to paved surfices and barren parcels of land, with adequate drainage and disposal 
system. It must be ensure that these are away kom agriculture land, water body and other sensitive areas. 



ECoP-14.0 Public and Worker's Health and Safety 

14.1 General 

14.1.1 The safety and health concerns of the General Public due to: 
workers and the public are Improper scheduling of construction activities especially 

14.1.2 This code of practice describes the 
measures that need to be taken to 
mitigate the impacts. T a b l e  14-1 
highlights the key activities that 
need to be addressed during the 
different project stages and the 
significance of impacts in the 
project regions. 

impacted due  to the hazards created 

during the constmction of road. 

night hours 

Transportation of uncovered loose material or spillage of 
material increases the chances of accidents to road users 
and surrounding settlements 

Worken  due to: 
Improper handling of materials like bitumen, oil and other 
flammable mterial at construction sites, likely to cause 
safety concerns to the workers 
Lack of safety measures such as  alarm, awareness and 

I safety equipment result in accidents, especially working 
with or around heaw mchinerv I muioments. 

near the settlements and sensitive areas 

Parking of equipments and vehiclesat the end of the day is 
likely to cause accidents to the public especially during 

Tab le  14-1 Significance of Impacts  Across 
Proiect  Reeions  

Significance of Impacts 

I 

llmpacts not likely to be signiticant 1 

I Health Concerns are adversely impacted ......'A ;+. 

14.2.1 To address health and safety concems 
of public, during setting up the 
following, relevant ECoPs as 
mentioned shall be complied with: 

Construction Camps (as per ECoP-3.0, 
"Construction Camps") 
Borrow Areas (as per ECoP-5.0, "Borrow 
Area") and 
New quarry areas (as per ECoP-7.0, 

14.2 Project Planning and Design 
Stage 

parking lots, or improper disposal of construction 
wastes, leading to the breeding of vectors that are likely 
to impact the health of the general public 

-Interaction between workers and host community is 
likely to increase the risk of spread of communicable 
diseases 

Workers due to: 

Low quality drinking water as well as inappropriate 
storage o f  drinking water likely to cause water borne 
diseases among workers 

Public due to: 

Unhygienic conditions due to water logging, either by 
improper decommissioning of Construction Camps and 

"Quarry Areas") I Absence of proper saritary facility likely to act as a I 
1 4 . 2 , ~  To address the safety to road breeding ground for vectors raising health concems 

among workers 
user during operational phase, the 



DPR shall contain the following: 
Selection and location of regulatory as well as informatory signs as per IRC: 67-2001, depending upon the 
geometry of lhe road. 
Incase of hill roads, provision of passing places and parapet wall shall be included in road design 

14.3 Pre-construction stage 

14.3.1 In order to incorporate public health and safety concerns, the PIU and the Contractor shall 
disseminate the following information to the community: 

Location of construction camps, borrow areas a d  new quarry areas. 

Extent of work 

Time of construction 
Diversions, if any 
Precaution measures in sensitive areas 
Involvement of local labours in the road construction 
Health issues - water stagnation, exposure to dust, communicable disease 

Mechanism for grievances 

14.3.2 The Contractor must educate the workers to undertake the health and safety precautions. The 
contractor shall educate the workers regarding: 

Personal safety measures and location of safety devices. 

Interaction with the host community 

Protection of environment with respect to: 
o Trampling of vegetation and cutting of trees for cooking 
o Restriction ofactivities in fore9 areas and also on hunting, 
o Water bodies protection 
o Storage and handl~ng of materials 
o Disposal of construction waste 

14.4 Construction Stage 

14.4.1 During the progress of work, following are 
the safety requirements that need to be 
undertaken by the contractor at the 
construction site: 

Personal safety equipments (such as footwear 
and gloves) for the workers 

All measures as per bidding document shall be 
strictly followed 

Additional provisions need to be undertaken 
for safety at site: 

o Adequate lighting arrangement 
o Adequate drainage system to avoid any 

stagnation ofwater 
o Lined surface with slope l:40 (V.H) and 

provision of lined pit at the bottom at the 
storage and handling area of bitumen and 
oil, as well as at the location of generator 
(gease trap). 

o Facilities for administering first aid 

14.4.2 The following measures need to be adopted 
by the contractor to address public safety 
concerns: 

The Contractor shall schedule the construction 
activities taking into consideration factors such 
as: 

I First Aid Kit, distinctly marked with Red Cross on I 
white back ground and &all contain minimum of 
following: 
o 6 small-sterilized dressings 
o 3 medium and large sterilized dressings 
o 1 (30 ml.) bottles containing 2 % alcoholic 

solution of iodine 
o l(30 ml) bottle containing salvolatile 
o 1 makebite lancet 
o I pair sterilized scissors 
o 1 copy of first-aid leaflet issued by the 

Director General. Factory Service & Labour 
Institute, Government of India 

o 100 tablets of aspirin 
o Ointment for bums 
o A suitable surgical antiseptic solution 

Adequate arrangement shall be made for immediate 
recoupment of the equipments, whewver 
necessary. 

A trained personnel incharge of fhst aid treatment 
to'be readily available during working hours at 
construction site 

Suitable transport to the nearest approachable 
hospital should be made available. 



o Sowing of crops 
o Harvesting 
o Local hindrances such as festivals etc 
o Availability of labour during particular periods 

s All the cautionary signs as  per IRC: 67-2001 and traffic control devices (such as barricades, etc) shall be 
placed as soon as construction activity get started and shall remain in place till the activities get completed. 
Following case specific measures need to be followed during the progress of the activity: 

o Incase of blasting, the Contractor must follow The Explosives Rules, 1983. 
o Incase of construction activity adjoining the water bodies, measures shall be taken as per ECoP-11.0, 

"Water Body" 
o If construction of road is within the settlement, the contractor must ensure there shall not be any 

unauthonzed parking as well as storage of materia1, adjacent to road. 
o Approved chemicals should be sprayed to prevent breeding of mosquitoes and other disease-causing 

organisms, at all the water logging areas 

14.4.3 The P N  shall cany out periodic inspections in order to ensure that all the measures are being 
undertaken as per the ECoP. 

14.4.3 Detailed guidelines to be followed while working on hill slopes are presented as Annexure 
14-1. Annexure 2.2 indicates guidelines for observing Safety during Blasting Operations. 

14.5 Post-construction Stage 

14.5.1 During this stage, a major concern is on road user safety. Following are the measures that need 
to be undertaken by the PIU to ensure safer roads: 

Inspection and maintenance of installed regulatory and informatory signs. 
Emure that the location ofsignage does not obstruct the visibility 
Incase of hill roads, maintenance of parapet wall as well as of overtaking zones. 

14.5.2 The PIU must ensure that during the maintenance operation of road, road materials are stored at 
a location such that they shall not create any risk to road users. 

14.5.3 The construction site shall be cleaned of all debris, scrap materials and machinery on 
completion of construction for the safety of public and road users, as per the ECoP-3.0, 
"Construction Camp" and ECoP-10.0, "Waste Management." 



ECoP-15.0 Cultural Properties 

15.1 General 

15.1.1 The cultural properties located close to the road are likely to be impacted by the road 
construction. Most of the properties are avoided in general during fmalization of alignment. 
Table 15-1 below highlights the key activities that need to be addressed during different 

stages of the project and also the significance of the impacts in the project regions 

Table 15-1: Signilicance of Impacts Across Project Region 
I Significance of Impacts 

( Arunachal 1 

15.2 Project Planning and Design Stage 

Stages 

Project Planmng 
& Design 

15.2.1 Measures for mitigation of impacts on cultural properties during project preparation shall be as 
per the following steps: 

Identification of locally significant cultural properties should be done 
Assessment of likely impacts on each cultural property due to project implementation 

The extent of impact on the identified culture property should be assessed and possible masures for 
avoidance should be devised based on the site investigation. 

15.2.2lncase impact is not avoidable, 
identification of alternative routes or 
possibility of relocation of the culture 
property shall be assessed in consultation 
with the local public. based on the 
economic feasibility. 

15.2.3 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. 

15.2.4 A detailed design of the relocated stmcture 
and its site plan along with the necessary 
BoQ are to be presented DPR. A sample 
of the drawing for relocation of cultunl 
property and sample BoQ is presented in 
Annexure 15-1. 

Location 
Direction (North1 SoutWEastrWest) With Respect 
to Road 

Distance of the structure from existing centerline of 
the mad 

Type of Property eg: tempIelmosquelshrinddargah 
etc 

Plan of the smcture 
Importance of the structure - 
historicaVsociaVarcheological 

Ownership of the property 
- Probable loss to the property 

Specific periodsldurations in which large 
congregdtions as festivalslmela take place causing 
hindrance to vehicular movement 

Choice of community, issue of relocation 

1 Uttarakhand 

Construction 

15.2.5 The relocation and other avoidance measures should be carried out before the start of the road 
work 

Key Activities 

Identification of Cultural 
Properties 
Avoidancelmitigation 
measures 
Precautionary measures 

J & K Bihar Pradesh 

Post- Restoration of impacted 

- 

lmoacts not likely to be significant 

Hilly 
Areas 

Pradeshl 1 
Mizoram 

Other 
areas 

Low 
hills 

Hills 
High 
hills 

Flwd 
plains 

Plateau 
Other 
areas 



15.2.6 It must be ensured by the PIU that the BoQ and rates are incorporated into the contract 
document. 

15.3 Construction Stage 

15.3.1 Major impacts on the properties during this stage are mainly due to movement of construction 
machinery as well as due to construction activity near the cultural property. Following are 
precautionary measures that need to be undertaken by the contractor while worlung near these 

structures: 
Provision of temporary barricades to isolate the precincts of the cultural property from the construction site 
shall be devised by the Engineer to avoid impacts. 

Restrict movement of heavy machinery near the structure 

=Avoid disposal or tipping of earth near the structure 
Access to these properties shall be kept clear from dirt and grit 

15.3.2 During earth excavation, if any property is unearthed and seems to be culturally significant or 
likely to have archeological significance, the same shall be intimated to the Engineer. Work 
shall be suspended until further orders from PIU. The State Archeological Department shall be 
intimated of the chance fmd and the Engineer shall cany 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. 

15.3.3 The PIU must ensure that the contractor implements the precautionary measures as suggested. 

15.4 Post Construction Stage 

15.4.1 Immediately after completion of construction, the Contractor will affect clearance of the 
precincts of cultural properties. 

15.4.2 Incase access to any of the cultural properties is severed during construction; it needs to be 
restored at the Contractor's cost. 

15.4.3 The PIU shall certify restoration of all road links as well as relocated properties before final 
payment is made. 



ECoP-16.0 Tree Plantation 

16.1 General 

1 Comment: i 

16.1.1 Section 21.4 of PMGSY guidelines specifies that the state governments would take up the 
planting of fruit bearing and other suitable trees, on both sides of the roads from their own 
funds. Besides improving aesthetics and ecology of the area, the trees provide fuel wood, act 
as noise barriers, provide visual screen for sensitive areas and also generate revenue by sale of 
its produce. However, certain precautions must be taken in design of avenue or cluster 
plantation so that the trees do not have an adverse impact on road maintenance andlor on 

safety of the road users. This code of practice elaborates on the approach towards planting 
trees on PMGSY roads. Emphasis has been laid on a greater involvement of communities and 
Gram Panchayats in planting and maintenance of roadside trees. The activities requiring 
addressal during the project stages and the significance of impacts in the project region are 
presented in Table 16-1. 

Table 16-1: Significance of Impacts across Project Region 

16.2 Project Planning and Design Stage 

16.2.1 During alignment finalisation, due 
consideration shall be given to minimise 
the loss of existing tree cover, I Availability ofwater I 
encroachment of forest areas I protected / Willingnessof PRI to nurture the saplings 

areas etc as specified in ECoP-1.0, "Project Preparation". Tree felling, if unavoidable, shall be 
done only after compensatory plantation of at least three saplings for every tree cut is done. 
This shall be camed out by the P N  immaterial of the legal requirements of the state. 

16.2.2 A roadside plantation plan may be prepared by the PIU as part of the DPR, and finalised in 
consultation with the State Forest Department and PRI. The plantations shall be in accordance 
with the IRC:SP:21-1979 Manual on Landscaping and IRC:66-1976. The plan may be in the 
form of avenue trees or cluster plantation. It should be ensured that plantation is camed out 
only in areas where water can be made available during dry seasons and the plant can be 
protected during the initial stages of their growth. The species shall be identified in 
consultation with officials of forest department, giving due importance to local flora, It is 
recommended to plant mixed species in case of both avenue or cluster plantation. The saplings 
for plantation shall be supplied by the Forest Department at a nominal cost or the community 
can develop its own nrsery. 

16.2.3 Consultations shall include the role of the PRIs in maintaining and managing the trees to be 
planted in the project. A MoU shall be signed between the Gram Panchayat, PIU and Forest 



Department towards maintenance of the trees, and empowering the PRIs to be entitled to any 
revenue generated out of these trees. Format for the MoU is attached as Annexure 16-1. 
Alternately the need for close cooperation shall be covered by a government order. It shall be 
the responsibility of the Gram Panchayats through the Development Committees to work out 
institutional mechanisms for managing the plantation and upkeep of trees. 

suitabl; trees. ~eve lo imen t  of cluster I Within the line of sight a r o d  junctions 

the community. The choice of species will be based on the preferences of the community. 

plantations will be encouraged in the 

16.2.5 In arid areas, shelter belt plantation shall be propose as wind breaks, through plantation of local 
hardy shrubs and grass species in preference to plantation of trees. The locat~on of these belts 
plantation shall be decided by the PIU in consultation with the PRI and State Forest 
Departments after considering the wind direction, velocity and llkely movement of sand 

dunes. 
16.2,6 The nurseries shall be developed as per landscape plan and subsequent upkeep. The 

maintenance of trees shall be the responsibility of PRI or the authority designated by them. 

The expenditure can be met either from their own resources or wage component from any 
employment generating programme such as National Rural Employment Guarantee Act 
(NREGA) and Sampoorana Grameen Rozgar Yogna. 

On the inside of curves 
Within 5 m of the proposed centre line 

16.3 Post-construction stage 

Gram Sabha lands, at locat~ons desired by 

16.3.1 Planting of saplings from the nurseries as per the plantation plan and the subsequent 
maintenance of the trees planted may be carried out by the PRI, with its own funds. Planting 
shall be undertaken immediately after rainy season or initial weeks of spring. The activities to 
be taken up by the PRI as part of maintenance shall include (i) cutting/lopping branches up to 
a height of 2.5m above ground level to ensure visibility (ii) Removal of dead wood from the 
roadway and storing away from roads, and (iii) Weed cutting 60m shoulders and keeping the 
shoulders free from any growth of vegetation. In addition, the PRI is to ensure a healthy 
survival rate by planting replacement saplings in cases where the survival rate is less than 

80%. 

16.3.2 Watering of trees during the initial period of twb to three years shall be the responsibility of the 
PRI or the agency designated by it. Final payment, if any, shaU be on the basis of the number 
of trees surviving at the end of three years of initial plantation. The shoulders of the road shall 
be kept clear of weeds or any undesirable undergrowth, which may hinder free flow of trafic. 

16.3.3 It needs to be ensured that the branches of the trees do not obstruct clear view of the 
informatory and caution signs 

16.3.4 Deciduous trees shed leaves every season. It is necessary to keep the roadway clear of such 

debris. 

16.3.5 Some gaps should be left even in avenue plantation to ensure that the carriageway dries up early 
after an occasional shower. 

Note: The species of trees to be planted has not been suggested, as this should be decided in consultation 
with the State Forest Department for the particular region. 



ECoP-17.0 Managing Induced Development 

17.1 General 

17.1 . I  Rural lands have a distinct character consisting of productive farmlands with natural areas and 
limited residential settlement. Developments allowed to grow along the village roads, unless 
planned and regulated, have the potential to generate traffic and pedestrian movements that 

can lead to unsafe traffic conditions. Lack of planning controls in the rural areas has allowed 
roadside development. ranging from individual commercial establishments to continuous 
stretches of ribbon developments. This code of practice provides measures for regulating the 

land uses along the mads and tackling induced developments likely along the PMGSY roads. 
The measures suggest a greater involvement of the Village Panchayats and the Road 
Authorities for the PMGSY roads. The measures suggested are in accordance with the roles 

and responsibilities of the PRIs as suggested in the 73d Amendment Act, 1992 and the 
respective State Panchayat Acts. 

17.2 Project Planning and Design Stage 

locations will be finalised in consultation 
with the Gram Sabha. It is suggested that 

Agricultural lands within lOOm of settlements 
Stretches within lOOm of temples weekly fairs a d  

the PIU may take initiative in educating I locations of community mss gatherings " * 

the cornmun~ty on the safety issues due to ribbon development. 

17.2.2 The design of access points to the road shall as far as possible conform to certain minimum 

geometric standards. 

17.3 Operation stage 

17.3.1 The Gram Panchayat / Road authority/ 
village council which ever is applicable, 
shall lay down restrictions on building sites 
activities along the rural mads. Towards I ReD& rma Peav hDs 
this, the recommended standards for 

building lines and control lines may be 
followed as stipulated in Table 2.4 of 
IRC: SP: 20-2002. 

17.3.2 Development of Residential Sites Outside 
Existing Settlement: Apart from the 

- .  
Commercial establishments within settlements 
Basic amenities - health, education, water pumps 
etc 
Village level public buildings 
Selling of produce, informal markets 
Developments around specific areas as water 
bodies, cultural properties 

education to the communities to construct property with setback from the road rather than on 

adoption of the recommended standards 

the road. 

F o m l  mrkets & ago-processing units 

17.3.3 Development of Repair Shops, Petty Shops at Junctions: A road junction, especially at locations 
where the village road meets a district road is a typical site where such repair shops, petty 
shops tend to come up. The Gram Panchayatl village council or other regulatory authority 
shall ensure that no such shops or structures come up within the line of sight. Areas for their 

for building lines, the Gram Sabhal village council shall encourage local development through 



development shall be demarcated and parking facilities shall be provided to encourage them 

developing away from the road. 

17.3.4 While deciding upon the location of community assets, the following preventive measures to 
address possible induced impacts shall be taken up: 

The area around the bus stops has the potential to induce growth of kiosks and petty shops. While this is 
unavoidable and desirable (to minimize the impact on the road), such growth needs to be encouraged away 
!?om the road. 
Community sources of water such as hand pumps are generally sited on the shoulders. It shall be the 
responsibility of the Gram Sabha to identify lands outside the ROW and identify any suitable gram Sabha 
land accessible from the road. This approach would achieve (i) Safety and (ii) Damage to the road due to 
water logging usually around such water sources. 

17.3.5 The Gram Sabha shall follow the principles given hereunder while planning and developing 
small markets 1 fairs, which include the selling of agricultural produce: 

Restricting or planning the activity to one side of the road to minirnise pedestrians crossing the road 
Provide parking areas if necessary, and clearly delineating the parking areas from the road 

Providing a good visibility on the approaches to the market area. 
These dtes should not be within 150m of the access or egress points of a major junction. 
The commercial areas should be preferably planned lateral to the road than in parallel direction 

17.3.5.1 In each state road boundary width and control width will be fixed by the mad authority 
after its declaration as a scheduled road. The information about these parameters should me 

made available to the community and they be motivated towards avoidance of 
encroachments on the roads. Encroachments along the road length may become cause of 
accident by reducing sight distance and affect free flow of traffic. 

17.3.6 The Gram Sabhal Village Council shall take up appropriate measures towards the removal of 
encroachments onto the public land. 

17.3.7 The concerns of the communities, about the traffic speed andlor volume through the villages are 
usually addressed through traffic calming schemes such as road humps or speed 
breakers/rumble strips along the road. The PIU, where applicable shall incorporate traffic 
calming schemes in the design aimed at changing the driver's visual perception of the road 
environment, as they enter the village, so that they adjust their driving style to better navigate 
any obstacles encountered. However, such calming devices shall be provided only in the event 
of provision of adequate signages and pavement marlung. 



ECoP-18.0 Environmental Monitoring and Audit 

18.1 General 

review of planning, designing, construction 
practice and operation activities that may have 
adverse impact on the surrounding 
environment. Environmental monitoring 
enables identification of: 

Degradationlimprovement of surrounding ecology 
Damage to surrounding habitation and 
Exrent of compliance with ECoPs and other 
regulatory provisions 

Alignment fimlization 
Site preparation 
Material management 
Drainage 
Slope protection and erosion control 
Water management and economy of use 
Waste gemration, management and disposal 
Tree cutting a d  compensatory plantation 
Siting construction camps, plants and 
eqldpments 

and other regulatory requirements, by monitoring and conducting an Environmental Audit. 
These need to be carried out on a periodic basis. 

18.1.2 Hence PIU should assess whether construction 

18.2 Monitoring Procedure 

Induced Development 1 

18.2.1 Safeguards specialist6 of Technical Examiner 
shall be responsible for conduct of  the 

activities comply with environmental standards 

periodical environmental monitoring. It will be 
conducted in phases corresponding to the 
phases of  the project such as (i) DPR 
Preparation, (ii) Pre-Construction (iii) 
Construction and (iv) Post Construction. 
Concurrent audit can be undertaken along with 
quality assurance checks that need to be 
conducted by Technical Examiner. 

18.2.2Environmental audit shall b e  as per the 
Checklists-1 &2 provided in the ECoP. Audit 

Determines the performance of 
environmental measures suggested 
Asseses the need to undertake additional 
measures to minimize any advase 
environmental impacts identified during the 
project period 
Audit develops the potential of waste 
minimization and adoption of recycling and 
reuse of waste. 
Assist in complying with local, state and 
national laws and regulation 

for project preparation, pre-construction and post-construction stages shall be one time, while 
for construction stage, quarterly monitoring shaU be undertaken. Audit for DPR preparation as 
per Checklist -1 will be conducted by the PIU and for the other project stages, audit shall be 
conducted by the TA consultant. The  audit findings shall be reported to the State 
implementing authorities and MoRD on half yearly basis for construction stage. An annual 
report of the monitoring shall include findings and suggestions of the Audit. 

Implementation arrangements for the project specify inclusion of  safeguards specialist. ESMF presents the 
implementation aspects along with the specific responsibilities. 

18-1 



Check list-1: Audit Checklist for DPR Pre~aration 



Items for inclusion in DPR Attachments 

species of vegetation to be grown over th 

18-3 



Response 
SI. No. Items for inclusion in DPR Attachments 

I ,, Are trees being cut by the project, if ye4 1 1 I I 
J 1 

indicate number of trees felled -- 
31 , I  

IS clearance From the forest department 
obtained 

1 ,, , / Is roadside plantation being taken up? If ye4 1 1 1 I I 

Prevention measu 
Are provisions made for administering 

34 1 pollution control measures at construction sites 
1 as per ECoP 

- - 1 Are ororisions made for safe dismsal of wastes I I 
onstruction sites 

Location of disposal 
arrangements made for safe di osal 

XV. Safety 
Layout of construction camp with 

36 Are provisions made for worker's health & arrangements for health & hygiene o 
workers 
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Check list-2A: Environmental Audit Checklist - During Pre-Construction 

Please refer Excel file "Audit Checklist-2A" 

Check list-2B: Environmental Audit Checklist - During Construction 

Please refer Excel File "AUDIT CHECK LIST-2B" 

Check list-2B: Environmental Audit Checklist - During Post-Construction 

Please refer Excel File "AUDIT CHECKLIST-2C" 



Check list -2A: Environmental Audit Checklist during Pre-Construction Stage 





Check list -2B: Environmental Audit Checklist during Construction Stage 





Check list -2C: Environmental Audit Checklist during Post-Construction Stage 
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ECoP-19.0 Natural Habitats 

19.1 General 

19.1.1 This code of practice envisages measures to be 
undertaken during blacktopping 1 widening of - .. - 

PMGSY Road passing through natural habitats. These 
measures shall be undertaken in addition to the 

project. 

Reserve Forest 

Sanctuaries 

measures laid down in the other ECoPs. 

Main features of the-~ank's Natural ~abitsts Policf(0P 4.04) < ~ : @ ~ - ~ ~ @ # & , * $ ~ J F ~  
The policy on natural habitats contains two major provisions with respect to biodiversity 
c o n s e ~ a t ~ o n  and EA. Fwtly, it prohibits Bank involvement in projects, which involve 
significant conversion or degradation of critical natural habitats. These include: existing 
protected areas and aaoining or linked areas or resources (such as water sources) on which the 

protected areas depend; and sites identified as meriting protection. Secondly, where natural 
habitats out-side protected areas are within a project's area of influence, the project must not 
convert them significantly unless: 

There are no feasible alternatives 

The EA demonstrates that benefits substantially outweigh the costs 

Mitigation measures acceptable to the Bank are implemented, which would normally 
include support for one or more compensatory protected areas that are ecologically 
similar to, and no smaller than, the natural habitats adversely affected by the project 

Notified Wetlands 

Fisheries and Aquatic Habitats 

19.2 Project Planning and Design 

19.1.2 As per the World Bank OP 4.04, the conservation of 
natural habitats7, like other measures that protect and enhance the environment, is essential for 
long-term sustainable development. A precautionary approach to natural resource management 
to ensure opportunities for environmentally sustainable development has been adopted for the 

19.2.1 To minimize the adverse impact on the ecology of the natural habitats, selection of alignment 
should be as per ECoP-1.0, "Project Planning & Design". 

19.2.2 An officer of at least the rank of a forest ranger shall be deputed for detailed inventory of 
ecological features along the PMGSY Road. The inventory shall be carried out after the ranger 
travels along the proposed alignment during the transect walk. 

19.2.3 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. 

Natural habitats are land and water areas where (i) the ecosystems' biological communities are formed 
largely by native plant and animal species, and (ii) human activity has not essentially modified the areas 
primary ecological functions. 

Ecological Features... , ,;:* 
Area of natural habitat 

Type and number of endangered species 

of flora and fauna 

Stream and water bodies 

Adverse Impa~ts.:,$+~"*;;~~~_t A $: +" 

D~version of forest land 

Cutting of trees 

Trampling of vegetation 

Contamination of water due to the usage 



19.2.4 Impacts identified on the natural habitats shall be minimized to the extent required. 

Minimization shall be through precautionary measures or through appropriate mitigation 
measures. Following are the measures undertaken along the road passing through natural 
habitats: 

Breeding ground and seasons 

Migration season of bud species 

Animal crossing 

Constricting the road width to 6.0 m to minimize the extent of diversion of forest land and 
cutting of trees 

of water from the source within the natural 
habitat 

Loss of breeding grounds 

Intenuption to animal crossings during the 

construction 

Traffic calming devices shall be introduced where necessary. 

Signage (viz. speed limit, animal crossing, switch of headlight etc) shall be provided as per 
IRC: 67-2001 Code of Practice for road sign (first revision) 

19.2.5 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. 

19.2.6 Incase proposed alignment falls within the catchment of a water body or a stream, a flush 
causeway shall be constructed without impacting the drainage system. The length of the 
causeway shall be as per the existing water spread. The causeway shall be strictly in 
compliance with IRC:SP-20:2002. In no circumstances a water body within the natural habitat 
shall be cut across or filled for the purpose of laying the road. 

19.2.7 A Natural Habitat Management Plan shall be prepared for the stretch passing through the 
natural habitat covering the following aspects: 

Project Description, describing the project background along with project objective and 
benefits. 

Policy, legal & Administrative framework: highlighting the institutional setting and legal 
framework along with the clearance required for the project. 

Baseline environmental / ecological profile highlighting the existing scenario along the 
PMGSY Road as well as in its influential area. 

Analysis of Alternatives describing design alternatives and analyze them to evaluate best- 
fit option. 

Identification and Assessment of Impact: adverse impact shall be identified and evaluated 
in compliance with ECoP's for the best-fit option. 
Management Plan describing the avoidance as well as mitigation measures shall be 
suggested along with the monitoring and implementation mechanism. 

Budgetary Provision describing the costs associated with the management measures 

19.3 Pre-construction Stage: 

19.3.1 No Construction Camps, Stockyards, Concrete Batching or Hot Mix Plants shall be located 
within the natural habitat or within 500m from its boundary. 

19.3.2 Contractor in consultation with forest ranger or any other concerned authority shall prepare a 
schedule of construction with in the natural habitat. Due consideration shall be given to the 
time of migration, time of crossing, breeding habits and any other special phenomena taking 
place in the area for the concerned flora or fauna. 



19.4 Construction Stage: 

19.4.1 Procurement of any kind ofconstruction material (as quarry or borrow material) from within the 
natural habitat shall be strictly prohibited 

19.4.2 No water resources within the natural habitat shall be tapped for road construction 

19.4.3 Use of mechanized equipment shall be kept minimum within the natural habitat. Contractor 
must ensure that there will be no parking of vehicles machine and equipment within the 
natural habitat. 

19.4.4 Disposal of construction waste within the natural habitat shall be strictly prohibited and as far as 
possible reuse shall be undertaken as per Table 10-2 type of waste of ECoP-10.0, "Waste 
Management". 

19.4.5 PIU shall nominate one expert to cany out audit at all stages of project in accordance with 
Checklist A, B and C of ECoP-18.0, "Environmental Audit" to ensure all provision are 
followed as per ECoPs. 

19.5 Post Construction Stage: 

19.5.1 The road passing through the natural habitat shall be declared as a silence zone and provisions 
as per clause 19.2.4 of this ECoP shall be made. 

19.5.2 Compensatory tree plantation within the available Right of Way shall be done in accordance 
with ECoP-16.0. "Tree Plantation". 

19.5.3 The PIU must ensure maintenance of drainage structure shall be undertaken as per ECoP-12.0, 
"Drainage" 



ECoP -19A Biodiversity 

19A-1 General 

19A.l . l  Biodiversity refers to the wealth of species and ecosystem in a certain area and of the genetic 
information within the population. It is of great importance at local and global levels. Areas of 
high biodiversity are prized as storehouse of genetic material which forms the basis of untold 
numbers and quantities of foods, drugs and other useful products. The more species there are, 
the greater the resources available for adoption and use by manlund. Species that are pushed to 
extinction are gone forever; they are not available for use. 

19A.1.2 In rural setting, the key impacts usually revolve around removal of productive agricultural 
lands and opening up of previously inaccessible, or marginally accessible, territory to 
migration and large scale resource harvesting. Introduction of new sources of noise is often an 
issue in rural setting, where ambient noise levels are typically low. Furthermore, because rural 
life is so closely integrated with the biophysical aspects of the environment, issues such as 
water quality and biodiversity conservation deserve special concerns. 

19A.1.3 This code of practice envisages measures to be undertaken during development andor 
upgrading of rural roads under PMGSY Road passing through sensitive ecosystem. These 
measures shall be undertaken in addition to the measures laid down in the other ECoPs. 

19A. 1.4 The conservation of Of biodiversity and taking measures to protect and enhance the environment 
is essential for long-term sustainable development. A precautionary approach to natural 
resource management to ensure opportunities for environmentally sustainable development 
has been adopted for the project. 

19A.2 Project Planning and Design 

19A.2.1 To minimize the adverse impact on the ecosystem of sensitive areas, selection of alignment 
should be as per ECoP-1.0, "Project Planning & Design". 

19A.2.2 An officer of at least the rank of a forest ranger shall be deputed for detailed inventory of 
ecological features along the proposed road.. The inventory shall be carried out after the forest 
officer travels along the proposed alignment during the transect walk along with the members of 
local community. 

19A.2.2 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 ecologcal features shall 
also be assessed. 

I Area of affected habitat I Diversion of land I Increased accessibility I 
I T w e  and number of I Fragmentatiorrof ecosystem I causing modification I -. 

endangered species of 
flora and fauna 

Sveatn and water bodies 

Breeding ground q d  
seasons 

Migration season of bird 
species 

Animal crossing 

- 
Cutting of trees 

. Trampling of vegetation 

of ecosystem 
Contamination of 
biota: Increased 

19-4 

contamination of water due to 
the usage of water from the 
source within the natural 
habitat 

Loss of breeding grounds 
Intenuption to animal 

humans activity 
Motor vehicles 
inVoduce the potential 
for contamination of 
water, air, and soil. 
Fires due to increased 
human activity. 



crossings leading to collision 
with animals 

19A.2.3 Impacts identified along the alignment and shall be minimized to the extent possible. 
Minimization shall be through precautionary measures or through appropriate mitigation 

measures. Following are the some of the measures undertaken along the road passing 

Transmission of 
disease which may 

Interruption of biochemical 
cycle 

through sensitive areas. 
Constricting the road width to 6.0 m to minimize the extent of diversion of forest land 

and cutting of trees 

have impact on the 
plant and animal life. 

Traffic calming devices shall be introduced where necessary. 

Signage (viz. speed limit, animal crossing, switch of headlight etc) shall be provided 
as per IRC: 67-2001 Code of Practice for road sign (first revision) 

o The road and drainage designs may be modified to suit safeguard the sensitive areas, 
using narrower road width and ensuring that the roads do not form a barrier to free flow 
movement of animals. 

o Plantation of shrubs and trees in the right of way and corridor with native species may 
provide additional habitat for migrating animals and guard against erosion. 
Provide animal crossings across or under the roadway to avoid collision. The drainage 
culverts can also be designed to serve this purpose 
Fencing of the road boundary can also reduce collision 

19A.2.4 In addition to the above measures. specific impacts identified on site shall be mitigated as 
per the recommendation of the forest department 1 officer in charge of the identified natural 
habitat. 

19A.2.5 Incase proposed alignment falls within the catchment of a water body or a stream, a flush 
causeway shall be consh-ucted 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 1RC:SP-20:2002. In no circumstances a water body within the natural 
habitat shall be cut across or filled for the purpose of laying the road. 

l9A.2.6 Management Plan shall be prepared for the stretch passing through the sensitive areas 
covering the following aspects: 
Project Description, describing the project background along with project objective and 
benefits. 

Policy, legal & Administrative framework: highlighting the institutional setting and legal 
framework along with the clearance required for the project. 

Baseline environmental 1 ecological profile highlighting the existing scenario along the 
PMGSY Road as well as in its influential area. 

Analysis of Alternatives describing design alternatives and analyze them to evaluate best- 
fit option. 

Identification and Assessment of Impact: adverse impact shall be identified and evaluated 
in compliance with ECoP's for the best-fit option. 
Management Plan describing the avoidance as well as mitigation measures shall be 
suggested along with the monitoring and implementation mechanism. 

Budgetary Provision describing the costs associated with the management measures 

19A. 3 Pre-construction Stage: 

19A.3.1 No Construction Camps, Stockyards, Concrete Batching or Hot Mix Plants shall be located 
within the sensitive areas or within 500m from its boundary. 

19A.3.2 Contractor in consultation with forest officers or any other authorized authority shall prepare a 
schedule of construction with in the sensitive area. Due consideration shall be given to the 
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time of migration, time of crossing, breeding habits and any other special phenomena talung 
place in the area for the concerned flora or fauna. 

19A.4 Construction Stage: 

19A.4.1 Procurement of any kind of construction material (as quany or b o m w  material) from within 
the natural habitat shall be strictly prohibited 

19A.4.2 No water resources within the natural habitat shall be tapped for road construction. 

19A.4.3 Use of mechanized equipment shall be kept to a minimum within the affected area. 
Contractor must ensure that there will be no parlung of vehicles machine and equipment 
within such area. 

19A.4.3 PKJ shall nominate one expert to cany out audit at all stages of project in accordance with 
Checklist A, B and C of ECoP-18.0, "Environmental Audit" to ensure all provision are 
followed as per ECoPs. 

19A.5 Post Construction Stage: 

19A.5.1 The road passing through the natural habitat shall be declared as a silence zone and 
provisions as per clause 19.2.4 of this ECoP shall be made. 

19A.5.2 Compensatory tree plantation within the available Right of Way shall be done in accordance 
with ECoP-16.0, "Tree Plantation". 

19A.5.3 The PIU must ensure maintenance of drainage structure shall be undertaken as per ECoP- 
12.0, "Drainage" 



ECoP-20.0 Consultations for Environmental Aspects 

20.1 General 

20.1 . I  All stages of project planning, preparation and implementation will involve interaction with the 
community. Consultations with community or other stakeholders are an integral part of the 
project activities. These would in general be conducted by the P N  in prioritization and project 

preparation and postconstruction 
stages. While during pre-construction 
PIU I Contractor and in construction roads under core network 
stages the contractor will be conducting 
the consultations. This ECoP is intended 
to provide guidelines for the 
PILTIContractor for conducting the 
consultations 

20.2 Project Preparation Stage 

20.2.1 The proposed PMGSY roads under core 
network shall be displayed at Zilla 
Parishad headquarters. Thereafter each 
road shall be taken up for preparation of 
DPR as per priority formula adopted by 
the State Government. 

During Project Preparation 

Dissemination of project information 

For finalizing alignment 

F o r  disseminating informtion on 
incorporatiodnon-incorporation of environmntal 
concerns into project design 

During lmplemenlation for.. . 
Seeking consent on temporag use of land for 
setting up construction facilities borrowing, traffic 
diversions and disposal of wastes 

- 

Seeking consent on extraction of water for 
constntstion, relocation of common property 
resources and cultural properties 

ESMF shall be disseminated at the village Panchayat of the concerned habitation in the form 
of Brochure as presented in Annexure 20-1. It shall indicate the need for adequate land width 

20.2.2 During the DPR stage. information on the 
connectivity, and other provisions of 

and voluntary land donation 

Encouraging tree plantation and 

Avoiding! minimizing induced developmnt 

20.2.3 To enable incorporation of environmental and social concerns into the project preparation, an 
inventory of environmental and social features of the road is prepared. This is done through a 
Transect Walk. The transect walk shall be a participatory process organized by the P N  in co- 
ordination with the Gram Panchayat and the revenue officials at the village level. In case, the 
proposed alignment is likely to pass through a natural habitat (as per ECoP-19.0, "Natural 
Habitats") then an official from Forest Department would also be accompanying the team. 
Details of the conduct of transect walk are as per Annexure 20-2. 

20.2.4 Within one week of conduct of transect walk, the output of transect shall be disseminated by the 
PIU indicting how the concerns of community have been incorporated. If due to technical or 
other reasons, the choices of the community are not incorporated, the reasons for not accepting 
any suggestion shall be communicated and subsequently alignment shall be finalized. Format 
for recording the corisultation outputs is presented as Annexure 20-3. 

20.3 Pre-Construction Stage 

20.3.1 Consultations during this stage will be towards seeking consent of landowners for clearance of 
the Road land width, temporary use of land and material provision for construction. 

20.3.2 The consultations to be conducted during this stage and aspects to be covered are presented in 
the individual ECoP prepared for each aspect. PIU will be conducting the consultations 
towards clearance of the proposed road land width. While Contractor will be conducting 
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consultations for temporary use of land and for material provision for construction. Table 20-1 
summarizes the consultations to be conducted and provisions made in the individual ECoPs 
along with the responsibilities. 

Table 20-1: Consultations during Pre-Construction Stage 
SI.No. 1 Aspects of Consultalion I Desired Outputs / Reference 

1 I Consultations for Clearanceof Road land width 
. . 1 Consultation for Relocation of Common I Consent for relocation of CPR 

Relocation ofcultural Properties 
Identify area for relocation 

T m s  of use as: free of cost, payment o f  rent for 
Setting up Construction C a w  use or any other ECoP-3.0 

Rehabilitation options for the land subsequent to  

1 . 1  

its use 
I 1 1 . Consent for use of land for bormwine I 

Land for Borrowing 

Disposal ofwastes 

I . Consent for relocation of cultural property 1 
Property Resources (CPR) I Identify area for relocation 

2.4 Diversion of Traffic 

tCOP.2.0 

Location for storage of Topsoil 
Rehabilitation options for the land subsequent to 
borrowing 
Consent for use of land for waste disposal 
T p e  of wastes to be disposed 
Rehabilitation of land subseauent to waste 
disposal 
Consent for use of land for temporay tr&F 
diversion 
Site preparation as removal oftopsoil along the 
route for temporary diversion 
Rehabilitation of land subsequent to completion of 
construction in the stretch 

3 Consultations for material extraction 
I 1 I . Seeking consent on exuaaion of water I 1 3.1 Exuadion ofwater 1 Terms bf use as: free of cost or payment for water 1 ECoP-8.0 1 

20.4 Construction Stage 

20.4.1 The Site Engineer in charge of the road shall settle any grievances raised by the community 
during this stage. If grievances remain unaddressed, they shall be referred to the concerned 
senior officers of PIU (Assistant Engneer and Executive Engmeer) and shall be addressed as 
per the Grievance Redressal Mechanism devised in the Resettlement Framework. 

20.4.2 The PIU shall consult the community and PRI in identifying people volunteering for Tree 
plantation. All aspects of  tree plantation and maintenance shall be briefed to them towards the 
end of construction period as per the ECoP-16.0, "Tree Plantation". 

20.5 Post-Construction Stage 

20.5.1 The PIU shall conduct consultations with the PRI and community on induced development 
aspects along the roads constructed. Awareness on impacts l~kely due to induced development 
will be generated during the consultations. Measures to be undertaken for its control and avoid 
encroachments shall be discussed and necessary arrangements shall be notified as per the 
ECoP-17.0, "Induced Development". 

20.6 Consultation Schedule 

Consultations to be conducted at various stages of the project and agencies responsible shall be as per the 
schedule given in Table 20-2 below. 



Table 20-2: Schedule of Consultations 
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ANNEXURE 1-1 SCREENING OF SUB-PROJECTS 

A screening and review process for identification of sensitive sub-projects with respect to 
environmentaVsocia1 issues has been worked out. The screening exercise shall be carried 
out by the PIUs prior to initiation of the DPR activities. The screening exercise shall be a 
usehl tool to identify the environmental and social issues, and thereby integrate them 
into the project preparation, and not as an exclusion criterion for avoiding 
environmental and social impacts. The screening criteria includes: 

Environmental factors, including, 
Sensitive areas, natural habitats, protected areas 
Felling of trees outside the protected areas 
Clearance of vegetative cover 
Loss of productive agricultural land 
Cuts across perennial streams or surface water bodies 
Vulnerability to natural hazards, land slides/slips and, 
Environmental features as marshy areas, sand dunes etc 

Social factors, including, 
Land availability 
Loss of structures 
Loss of livelihood 
Impacts on Indigenous population 
Impacts on common property resources, and, 
Demand from communities for the road. 

The screening shall enable categorization of sub-projects based on their environmental 1 
social sensitivity as follows: 

Sub-projects, wherein no significant adverse environmentaVsocia1 impacts are expected, 
and 

(i) The environmental impacts will be of the type normally associated with standard rural road 
construction. The measures suggested in the ECoP shall be adequate to address the general 
environmental issues likely in these sub-projects. 
(ii) The extent of social impacts is minimal. The requirement for land width accretion is not 
significant and there is no  impact on structures or loss of livelihood. Any extra land take in the 
sub-projects for the proposed improvements shall be through a transparent process of voluntary 
land donation as laid down in the R&PF. Resettlement impacts of the vulnerable EPs shall be 
addressed through the entitlement provisions suggested. The documentation of the addressal of 
the social issues shall be included in the DPR of the sub-projects, as specified in the R&PF. In 
such projects, the level of documentation of the environmental and social issues shall be as laid 
down in the ECoP-1.0, "Project Planning and Design" and the R&PF. 

Sub-projects, wherein there is a potential for significant adverse environmental /social 
impacts, 

(i) There is a likelihood of adverse impacts requiring specific interventions such as roads passing 
through forestlands, sanctuaries etc, and thereby requiring additional environmental analysis. In 
such cases, an EMP as outlined in the ECoP 19.0, "Natural Habitats" shall be prepared as part of 
the DPR. The following aspects shall be considered as triggers for the preparation of EMP, (a) 
Impacts on natural habitats, (b) Vulnerability to natural hazards, land slides/slips. In addition to 
the preparation of the EMP for such projects, the PIU shall undertake the particular road 
improvement in compliance with the statutory provisions for Environmental Clearances as 
applicable. 
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(ii) Prior to initiation of the DPR preparation, it is revealed that there is a likelihood of 
significant resettlement or the sub-project involves loss of structures / livelihood and there is a 
resentment of the communities towards the process of voluntary land donation for the project. In 
such cases, the PIU shall work out alternative alignments to minimise the social impacts. Sub- 
projects where there no scope exists for addressing the resettlement impacts through any of the 
mechanisms suggested in the R&PF shall not be taken up during that particular year. For such 
roads, the PIU shall decide not to go forward with the proposed road improvement through a 
written communication to the PRI stating the reasons, and no further analysis or investigation 
will ensue. Such roads will be taken up in subsequent phases of the project, only after these 
issues are resolved by the communities / PRI and there is a formal demand for the project to the 
PIU from the PRI. 
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MEMORANDUM OF UNDERSTANDING 
Between . 

PUBLIC WORK DEPARTMENT, GOVERNMENT OF (Mention State) 
And 

REVENUE DEPARTMENT, (Mention State) . 

This Memorandum of understanding (hereinafter referred as "MoU") is made on the day of 
(month), (year) for the PMGSY Road m a m e  of the Road) of length km 

Between 

Public Works Department, Government of (mention state) (hereinafter referred as "PWD") 

And 

Revenue Department, (Mention state) 

1. By this MoU, Revenue Department agrees to advice I assist Program Implementation Unit 
(hereinafter referred as "PIU") of PWD in carrying task enlisted herewith for PMGSY. The 
Revenue Department will depute "Patwari" to assist PIU in undertaking the following tasks: 

i. Identification of revenue track for alignment of Road by verifying revenue record 

ii. Transect walk identifying available land width and malung inventory of land 

characteristics along the PMGSY Road. 

iii. Identification of land holding I ownership of affected persons and making gift deeds 

for land transfer. 

iv. Clearing of encroachers and squatters. 

v. Updation of land records if required. 

vi. Dissemination of information of updated land holding I ownership. 

vii. Setting up of grievance redressal circle at village levels in association with PRI. 

2. Monitoring and Reporting 

The Field Engineer of PIU with assistance from Patwari of Revenue Department shall carryout 

the above mentioned task and submit monthly progress report to Executive Engineer, PIU from 

the date of signing of MoU till all the possession of land is completed. 

The Executive Engineer PIU shall review the monitoring report and discuss the progress of work 

and any grievances at the meeting called-after one week from the submission of the report. The 

meeting shall be chaired by Executive Engineer from PIU, (Official) and Patwari from Revenue 

Department and Sarpanch from PRI. 

3. Termof MoU 
This MoU shall commence on the date of its signing and shall remain in force for a period of 

Year. 
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4. Termination 
Neither of Parties terminates this MoU, unless the Road Project gets explicitly terminated. 

5. Extension 
The MoU can be extended by agreement of all the member of the committee at both the levels. 

In the witness where of the member of conu-nittee here to have caused this MoU to be signed on 
ddlmmlyy between hh:rnrn:ss at (place),(city), (district), (state) 

Signed for and on behalf of PIU, 

PWD 

Signed for and on behalf of Revenue 

Department 

(Name & Designation of Signatory) (Name & Designation of 
Signatory) 

In the Presence of the Witness 

(Name & Designation of Signatory) 

PRIs 
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Safety in blasting: 
Safety in blasting is mostly commonsense with the knowledge of the dangers associated 
with explosives if misused. Explosives have a wide variety of use in the road construction 
and development of an accident fiee routine by the large number of wide-spread centres 
of use. 
Because of large potential energy content of explosives and the damage which can result 
fiom an accidental detonation, the need for caution in their use must be obvious. The 
majority of explosives requires a severe shock before detonating and consequently can be 
handled with care. Detonators are most susceptible to accidental initiation fiom shock or 
fire although this tendency has been reduced in the recent years. Fire will probably cause 
detonators to explode and high explosive to bum and possibly explode. 
1. Supervision 
With any safety programme both training and supervision are vital. The training should 
impart knowledge of the various explosives and accessories, their use in practice and the 
routine to be adopted for their correct safe use. Supervision must follow training to 
ensure that correct procedures are used and safety requirement are strictly enforced. A 
suitably trained and licensed must be employed for all blasting. 
2. Precautions 

The following briefly outlines the fundamental requirements for the use of explosives. 
2.1. Storage 
This is important not only from the aspects of safety to the general public but also to 
prevent deterioration of the materials due to heat, cold and moisture. Explosives must be 
stored in approved magazines which must be securely locked except when removing or 
replacing stocks. Amongst the storage requirements are:- 
2.1.1 A magazine keeper must be appointed and he be made responsible for the upkeep 
and control of magazine and contents. 
2.1.2 A magazine book must be kept in the magazine to enable a check to be made on the 
issue and receipt of high explosives and detonators. 
2.1.3 High explosives and detonators are not to be stored together. 
2.1.4 The magazine must be kept clean, dry and cool inside and an area for about 10 m 
around must be cleared of vegetation and rubbish at all times. The magazine must be 
efficiently marked. 
2.1.5 All explosives not required for immediate use must be kept in the magazine. 
Explosives and detonators are not to be carried in clothing or left lying about camp sites., 
or in vehicles. 
2.1.6 Ammonium Nitrate does not have to be stored in a magazine but it must be 
protected fiom heat and moisture. 
2.17. ANIFO is a high explosive . 

2.2 Transport 
The transport of explosive between magazine and the job site is a necessary part of most 
excavation work and must be carried out in a safe manner. 
2.2.1 The vehicle must be in sound working condition and effectively marked. 
2.2.2 A fire extinguisher must be carried. 
2.2.3 High explosives and detonators are not to be carried in the same receptacle. 
2.2.4 No smoking is allowed. 



2.2.5 Explosives must be not be stored within 15m of drilling and it is advisable to 
remove all drilling equipment fiom the site before commencing charge. 
2.3 Use. 
2.3.1 No smoking is allowed while handling explosives. 
2.3.2 A suitable crimping tool must be used when attaching the detonator to the hse .  The 
h s e  must be inspected to ensure that it is not damaged. Safety h s e  should be ignited with 
a h s e  igniter and the minimum length of two meters used for primary hse .  In case of 
misfire with safety h s e  one hour must be elapse before any person can enter the firing 
area. 
2.3.3 Wired circuits must be tested for faulty connections, earthed or broken wires in case 
of wire electric firing. 
2.3.4 Detonating h s e  is an explosive but is relatively safe in handling and storage. It 
must be cut with a sharp instrument and must be connected properly. 
2.3.5 After holes have been charged access to the area should be properly restricted and 
no member of the public should be allowed near the holes. 
2.3.6 Hard protective hats must be worn by all the personnel associated with the blasting. 
2.3.7 An acoustic devise, such as siren, should be used as a warning for blasting. 
2.3.8 Suitable sign should be placed where they can be read by everyone. 
2.4 Misfires 
Misfires are apt to be both dangerous and expensive. They can be avoided by adequate 
testing and care. In the event of misfire no person should be allowed into the firing area 
for about one hour in case of h s e  firing and ten minutes for detonating hse .  
2.4.1 No explosive is to be removed fiom the misfire hole. 
2.4.2 A misfire hole must not be re-drilled. 
2.4.3 In re-firing a misfired hole a check must be made to ensure that there is adequate 
burden. 
2.4.4 In cleaning up broken rock, after a misfire has been treated, un-detonated 
explosives or detonators must be sought and removed if located. 
2.5 Disposal 
Explosives tend to deteriorate after a long period particular in hot and moist climate. 
Such deteriorated explosives must be effectively disposed by controlled burning, 
detonation in a safe place. 
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MEMORANDUM OF UNDERSTANDING 
FOR 

SUPPLY OF QUARRY OVERBURDEN 

This Memorandum of Understanding (herein after referred as "MoU") is made on day of  (Month), (Year) 
corresponding to Saka Sambat day of  (Month), (Year) 

Between 4 

Shri , owner of (Name of Quarry), (Licensed Number) (Name of Village, Block, City), 
(hereinafter referred as "First Party") 

And 

MIS , (Registration Number) incorporated under the Companies act 
(hereinafter referred as "Second Party"), appointed by the Program Implementation Unit (herein after referred as 
"PIU") of the behalf of  Government of for the construction of  PMGSY Road. 

By this MoU, 

The First Par ty  Agrees: 

1.  T o  supply cum of quarry overburden of type (Soil I Mix of Soil and Weathered Stone I 
Weathered Stone) for the construction of PMGSY Road in the village , block , 
district , state . 

2. Not to claim any cost against above said quarry overburden. 

Second Par ty  Agrees: 

1. To utilize above mentioned quarry overburden for sole purpose of construction of PMGSY Road 

2. T o  bear the transportation cost of above mentioned quarry overburden 

Term of MoU 

This MoU shall commenced on the date of its signing and shall remain in force for a period till the mentioned 
quantity of overburden is met. Thereafter the MoU shall be deemed terminated by lapsing. 

Termination 

The second party can terminate the MoU by giving one-week notice if quality of the overburden does not conform to 
the engineering specification. 

The first party can terminate the MoU, by specifying the reason in written and giving two-week notice to the second 
party. 

The parties hereto have signed this MoU on the date and the year above written 

(Signature of First Party) (Signature of Second Party) 
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CERTIFICATE FOR COMPLETION 
OF 

RECLAMATION 

This certificate for completion is made on day of 2004 corresponding 
to Saka Sambat day of 2004 by Shri 

son of resident of village 
, block , district , state (hereinafter referred to 

as "Owner") 

The Owner hereby declares that: 

1. Have transferable rights of acre of land bearing khasra No. 
in village block -? tehsil 

, and district 

2. Certified that MIS , (Registration Number) 
incorporated under the Companies act (hereinafter referred to as "Contractor") had 
satisfactorily completed the reclamation of acre of land utilized for 

as per provision. 

(Signature of Owner) 
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LETTER OF CONSENT 

FOR 

USAGE OF WATER FOR CONSTRUCTION 

This Letter Of Consent (herein after referred to as "LoC") is made on day of 2004 
corresponding to Saka Sambat day of 2004 

Between 

Shri Sarpanch of village 
, state (hereinafter referred to as "PRI") 

, block , district 

Shri son of resident of village - 
block , district , state (hereinafter referred to as "Owner") 

And 

MIS (Re~stration Number) incorporated under the Companies act 
(hereinafter referred to as "Contractor"). 

By this LoC, 

Term of LoC 

The Owner / PRI hereby declares that: 

1. Have no objection on usage of volume of water for the construction of PMGSY Road 

2. Shall claim the sum of only as compensation, incase of damage to the source of 
water or its utility 

3. Shall charge per ffiloliter incase of 

This LoC shall be effective kom the date of its signing and shall remain in force for a period of p- Year. 
I Thereafter the LoC shall be deemed terminated by lapsing. 

Extraction of water irrespective of quantity of extraction 

Over extraction of water (above the quantity agreed in declaration 1. 

1 The parties hereto have sign this LoC on the date and the year above written 

Tick which ever is 
agreed upon 

(Signature of Owner / PRI) 

4. Shall be liable for all losses or damage caused to any individual/organization/community for suppressing any 
information in this respect 

1 (Signature of Witness on owner/PRI side) 

(Signature of Contractor) 

(Signature of wimess on Contractors side) 





ANNEXURE 9A- 1. 
Main Techniques used for stabilizing of slopes and for erosion control: 
A-Civil Engineering 

. Retaining Walls 
Revetment 
Prop walls 
Check dams 
Drains 
Stone pitching 
Wire bolster 
Wire Netting 
Gabion structures, 
Gunitel Cement sluny 
Rock bolting etc 

Grass planting, seeding and turfing 
Shrub and tree planting and seeding 
Large bamboo plantation 
Brush layering 
Pallisades 
Live check dams 
Fascine constructions 
Vegetated stone pitching 
Jute netting 
Mulching 
Vegetated gabions 
Live waste fences 
Hydro seeding 
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Terms used in Bio-Engineering: 
System 
Planted grass lines: 
Contour/ horizontal 

Planted grass lines: 
Down 
slope/vertical 

Planted grass lines: 
Diagonal 

Planted grasses: 
Random planting 

Grass seeding 

Turfing 

Shrubs and tree 
planting 

Shrubs and tree 
seeding 

Large bamboos 

Brush layering 

Palisades 

Live check dams 

Fascines 

Design and Function 
Grass slips (rooted cuttings); rooted stem cuttings or clumps grown from seed are planted 
across the slope. They a surface cover, which reduces the speed of runoff and catches 
debris, thereby armouring the slopes. 
Grass slips (rooted cuttings); rooted stem cuttings or seedlings are planted in lines running 
down the slope. They armour the slope and help to drain surface water. They do not catch 
debris. Using this technique, a slope is allowed to develop a semi-natural drainage system, 
gulling in a c&trolled way. 
Grass slips (rooted cuttings); rooted cutting or seedlings are planted in lines in lines running 
diagonally across the slope. They armour the slope and help drain the surface water. The 
technique offer the best compromise of the grass line planted system in many situations. 
Grass slips (rooted cuttings); rooted stem cutting or seedlings are planted at random on a 
slope, to an approximate density. They armour or reinforce the slope with their roots and 
providing surface cover. They also have a limited function of catching debris. This technique 
is most commonly used in conjunction with standard mesh jute netting, where complete 
surface protection is needed on very steep slopes. In most other cases, however, the 
advantage of one of the grass line planting system (i.e. contour, down slope or diagonal) offer 
protection to the slope. 
Grass is sown direct on the site. It allows easy vegetation coverage of large areas. This 
technique is often used in conjunction with mulching and jute netting to aid establishment. 
Turf, consisting of a shallow rooting grass and the soil growing in, is placed on the slope. A 
technique commonly used on gentle embankment slope. Its only function is armouring. 
Shrubs and trees are planted at regular intervals on the slope. As they grow they create a 
dense network of roots in the soil. The main engineering unction is to reinforce and, later, to 
anchor, in the long term, large trees can be used for slope support. 
Shrubs (or tree) seeds are applied directly to the site. This technique allows very steep, rocky 
and unstable slopes to be revegetated where cuttings and seedlings cannot be planted. There 
are two methods: direct sowing and broadcasting. In the first, the seeds are placed 
individually, whereas the second involves throwing seed all over the site. The main 
engineering purpose is to reinforce and, later, to anchor. 
Large bamboos can reduce movement of material and stabilize slopes. They are usually 
raised in the traditional method or by rooted culm cuttings from a nursery. Large clumps of 
the larger stature bamboos are one of the most substantial vegetation structures available to 
reinforce and support a slope. However, they do not have deeply penetration roots and do not 
serve an anchoring function; also they can surcharge upper slope areas. 
Woody (or hardwood) cutting are laid in lines across the slope, usually following the contour. 
These form a strong bamer, preventing the development of rills, and trap material moving 
down the slope. In the long term, a small terrace would develop. The main engineering 
functions are to catch debris. to amour  and reinforce the s lo~e .  In certain locations. bush 
layers can be angled to provide drainage. 
Woody (or hardwood) cutting are laid in lines across the slope, usually following the contour. 
These form a strong bamer, and trap material moving down the slope. In the long term, a 
small terrace would develop. The main engineering functions are to catch debris, to armour 
and reinforce the slope. In certain locations, palisades can be angled to provide drainage. 
Large woody (or hard wood) cuttings are planted in lines across a gully, usually following the 
contour. These form strong barrier and trap material moving downwards. In the longer term, 
a small step will develop in the floor of the gully. The main engineering fimctions are to catch 
debris and to armour and reinforce gully floor. 
The word 'fascine' means a bundle of sticks. In this technique, bundles of live branches are 
laid in shallow trenches. After burial in the trenches, they put roots and shoots, forming a 
strong line of vegetation. It is sometimes called live contour watt ling. The main engineering 
functions are to catch debris, and to amour  and reinforce the slope. In certain locations, 
fascines can be angled to provide drainage. Where time is at a premium, brush layers may be 



Vegetated stone 
pitching 

Jute netting 
(standard mesh) 

Jute netting 
(wide mesh)* 

more appropriate as these are quicker to establish than fascines. 
Slopes are strengthened by a combination of dry stone walling or cobbling, and vegetation 
planted in the gaps between the stones. There are two distinct uses: reinforced toe walls; and 
protected gully bed. This technique provides a very strong form of armouring. Because it 
specifically uses vegetation to strengthen a simple civil engineering technique, it represents a 
stronger form of stone pitching. 
A locally made geotextile of woven jute netting is placed on the slope. Standard mesh jute 
netting (mesh size about 40x 40 mm) has four functions: 

Protection of the surface, armouring against and catching small debris; 
Allowing seeds to germinate; 
Improving of the microclimate on the slope surface by holding moisture and 
increasing infiltration 
As it decays, it acts as a mulch for the vegetation established 

A locally made geotextile of woven jute netting (mesh size about 15Ox450mm) is placed on 
the slope. It is used to hold mulch on slopes that have been seeded and serves no engineering 
function itself. 

* Any jute netting is a temporary measure designed to enhance vegetation establishment. It 
does not protect a surface in itself for more than one or two seasons of monsoon rains. 



ANNEXURE 9A-3 
Guidelines for choosing Bio-Engineering Techniques (source Indian Highways Jan 2007) 

Recommended Bio-engineering Technique 

n 
1 Good 1 Cultivated I Groundslope grass lines and strengthened rills (rip rap 

Land use Moistur 
e 
conditio 

- - 
1 Dry I Contour grass lines and mulch 

degree 1 Poor 1 Cultivated I Groundslope grass lines and strengthened rills 

Material 
Drainage 

Slope 
Length 

Moist 

I 
. - 

1 Moist 1 I Chevron grass lines and strengthened rills( rip rap or 1 

Slope 
Angle 

I or palisades 
Not cultivated I Diagonal grass lines 

Not cultivated 

Good Any 
Chevron grass lines; or 

palisades) 
Down grass lines 

Dry 

35-50 1 1 I I Grass seeding, mulch and jute netting; or 1 

Not cultivated Diagonal grass lines I 

Cultivated Chevron grass lines 

Poor 
I 

I cuttings 
1 

Any 

Not cultivated 

>15 m 

Chevron grass lines and strengthened rills with 
nalisades 

Cultivated 

25-35 

I I 

Bush layering 
Tree planting and horizontal bolster cylinders 

Not cultivated I Contour grass lines and jute netting 

Moist 

1 1 1 ( Tree shrub cuttings and grass seeding with mulch and 1 

Good 
Poor 

Poor 

I jute netting 
I Cultivated I Downslope grass lines; or 

Contour grass lines 
Diagonal grass lines and planted or live staked shrub 

Cultivated 
Not cultivated 

Downslope grass lines 
Diagonal grass lines 

Dry 

Good 

- 
25-35 

I 

Poor I Diagonal grass lines and tree planting; or tree planting 

Bush layering; or Contour grass lines with palisades; or 

Cultivated 

Not cultivated 

< 25 

( with grass seeding 
I All I Rocky material on slope I Direct seeding of shrubs and small trees 

Downslope grass lines 

Diagonal or contour grass lines and jute netting 

Not cultivated 
Good 

Tree planting and herringbone fascines 
Tree planting and horizontal bolster cylinder 
5 

Poor 
Good 

planting/-seeding and bush layering 
Tree/ shrub and grass planting with fascines 
Contour grass lines, tree planting and grass seeding 
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-- 

7 NO OBJECTION CERTIFICATE 
FOR I 

I TEMPORARY USAGE OF LAND 1 
This No Objection Certificate (herein after referred to as "NOC") is made on day of - 2004 
corresponding to Saka Sambat day of 2004 

Between I 
son of resident of village A 

block , district, state (hereinafter referred to as "Owner") 

I And 

MIS [Registration Number) incorporated under the Companies act 
(hereinafter referred to as "Contractor"). 

I By this NOC, I 
The Owner hereby declares that: 

I .  Has transferable rights of acre of land bearing khasra No. - in village 
block , tehsil , and district 

2. Have no objection on temporary disposal of construction waste 1 borrowing I if any other specify 
for PMGSY Road Construction within the said boundaries: (North Side) , (South 

Side) , (East Side) . (West Side) 

3. Above said land shall only be utilized for the said purpose only 

4. No hazardous waste I material dumping or activities involving hazardous material shall be done within the 
said boundary. 

5. Shall claim the sum of only as compensation, incase reclamation of above said land 
not being undertaken within (day 1 month 1 year) From the date of signing of NOC. 

Or 

Incase of violation of above mention clauses. 

6.  Shall be liable for all losses or damage caused to any individual/organization/community for suppressing any 
information in  this respect 

The Contractor hereby commits that: I 
I I .  Not to cany out any activity beyond the specified boundary, as specified in the boundary above. I 

2. To reclaim the plot of land within (day 1 month 1 year) From the date of signing of NOC as per 
Reclamation Plan approved by the PRJ, (Name of the PIU). 

I 3. Shall compensate above-mentioned sum to the owner incase above mention time kame is not met. I I Term of MoU I 
This MoU shall be effective kom the date of its signing and shall remain in force for a period of' Year. 1 Thereafter the MoU shall be deemed terminated by lapsing. 

1 The parties hereto have sign this MoU on the date and the F a r  above written 

1 (Signature of Owner) (Signature of Contractor) I 





Annexure 14-1 Guidelines for safety while working on Hill Slopes 
Excerpts from the Book "Roadside Bio-engineering By John Howell" 
Site safety: 

The engineer is always responsible for the safety of the persons working with him. Where a 
contractor is engaged, then the responsibility is delegated to him. The executive authority must 
ensure that safe practices are followed. Road construction is intrinsically dangerous. 
Slopes in mountainous areas are also dangerous by nature. As well as the obvious dangers of 
falling off the slopes, there are dangers of falling debris or tools hitting other workers, and of the 
slope itself gving away. 
The safety code of practice for working on slopes must always be followed. 

Safety Code of Practice for working on slopes 

1) The code is designed to promote the safety of all Department and Contract personnel while 
working on slopes at site where persons are at risk of falling by more than two meters. 

2) No one may be allowed assess to the site unless authorized by the engineer or the contractor 
3) No person may work unaccompanied unless they are on a very gentle slope (less than 30degree 

slope. All persons must leave the slope together to take refreshments, meals etc. 
4) All fragle slopes should be clearly marked off and personnel informed of the dangers. 
5 )  Extreme care must be exercised on slopes during adverse weather conditions as wind, rain; fog 

and darkness create their own hazards inherent in slope work. The site in-charge must assess the 
conditions with care before allowing assess to the slopes. Only in emergencies may persons go 
on to the slopes in heavy rains or during hours of darkness. In such cases no person shall be 
allowed to go on the slopes unaccompanied. 

6) All assess equipment, ropes and tackle must be regularly inspected and maintained in good 
condition. 

7) Where persons could fall over the edge of a slope, temporary guard rails or ropes are to be 
installed where practicable. All persons exposed to a risk of falling must be provided with a 
secure and well anchored safety line. Such a rope must be of sufficient strength to provide them 
with safe arrest in the event of a fall. 

8) Care must be taken to prevent tools and loose objects falling from the slopes. Loose articles 
should be raised or lowered in a safe manner. They should not be carried up or down ladders 
unless, in the case of small items, whch may be carried in a suitable shoulder bag. 

9) Any scaffolding that is used must be composed of good quality materials. Scaffolding must be of 
appropriate capacity and correctl y erected by competent workmen. 

10) Ladders must be in good condition and adequate for the job. Ladders must extend one meter 
beyond the landing point and must be on a firm base, correctl y pitched and lashed as soon as 
possible. 

11) If there is any potential hazard to personnel below where the slope work is taking place, 
adequate temporary warning notices, barriers and "look out" persons need to be employed. 
Where appropriate standards traffic warning and control measures must be taken. 

12) Appropriate protective clothing shall be issued, including, where necessary, protective helmets 
and boots with steal toe caps and slip resistant soles. 





Annexure: 16- 1 

MEMORANDUM OF UNDERSTANDING 
Between 

PUBLIC WORK DEPARTMENT (PWD), GOVERNMENT OF (Mention State) 
STATE FOREST DEPARTMENT 

And " .  
PANCHAYAT RAJ INSTITUTION (PRI) ' . 

This MEMORANDUM OF UNDERSTANDING (hereinafter referred to as "MoU" is made on 
the d a y  of (Month), (Year) for (Name of PMGSY Road) of length krn. 

Between 

Public Work Department (PWD), Government of (Mention State) 

State Forest Department 

And 

Panchayat Raj Institution (PRI) 

By this MoU, PRI and State Forest Department agree to undertake roadside tree plantation along 
the PMGSY Road, m accordance to the commitments cited below: 

STATE FOREST DEPARTMENT HERE BY COMMITS: 

1. The alignment shall be finalized after transect walk in case it passes through Forest area. 

ii. Forest Department agrees to depute forest ranger to provide suggestions to design 
modification and to help in ~dentification of species of trees to be felled if any. This shall 
help in drawing up tree plantation strategy. In case the alignment passes through forest 
areas, Forest Ranger shall provide information on presence of any rarelendangered 
species as per the Red Data Book. 

111. To  assist PIU for developing roadside tree plantation strategy on the PMGSY road in 
consultation with the community. 

iv. To supply saplings to the PRIs I Community from the forest nurseries. 

v. To provide training to PRI I Community for: 

a. Seeding procedure 

b. Fertilizing and watenng of trees 

c. Maintaining of roadside tree that include (1) cuttingllopping branches and (11) 
Weed cutting. 

vi. To depute Forest Ranger to monitor the healthy survival of trees (refer Annexure I for 
monitonng format) and prepared monitonng report at every three months incorporating 
gaps and suggestions. The copy of the same shall be sent to DFO and PIU. 
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PANCHAYAT RAJ INSTITUTION (PRI) HERE BY COMMITS: 

i. To plant saplings provided by the state forest department as per roadside plantation 
strategies. 

ii. To undertake training program organized by the forest department for planting and 
maintaining the trees. 

... 
111. To undertake maintenance of planted trees with its own finds. The maintenance shall 

include: 

a. Fertilizing and watering the trees during initial period of two to three years. 

b. Spraying of insecticides 1 pesticides 

c. Cuttingllopping branches up to a height of 2.5m above ground level to ensure 
visibility. 

d. Removal of dead wood from the roadway and storing away from roads, and 

e. Weed cutting from shoulders and keeping the shoulders free from any growth of 
vegetation 

iv. To plant replacement saplings where the survival rate is less than 80 % 

v. To prepare roadside tree plantation inventory for every kilometer length for PMGSY 
Road including rate of survival after every three month. The copy of the same shall be 
submitted to PIU. 

This MoU shall be valid for a period of two year from the date of its signing and may be renewed 
as mutually agreed upon between PWD, PRIs and Forest Department. 

The terms and conditions set out in this MoU shall supersede all earlier communication, if any, 
exchanges for the purpose. 

, Dated: 

Signature: 

Executive Engineer ~a rpanch  

(PIU) (PRI) 

District Forest Officer 

(Forest Department) 



The contractor \wll be respons~ble for nut~gat lng tenlporary lnipacts 
d u r ~ n g  constructions ~ n c l u d ~ n g  suppresslon o f  dust, cost of loses 
tncurred due to so11 s l ~ p s  In h ~ l l y  dreas and damdge to adjacent land 
parcels from movement of heavy n lach~ner~es  

\ ~ l c l r ~ ~ s ; l l  I I ~  111111lic in X I I C C ~  

Any dlsputes or Issues arlslng during tlie transect walk (dur~ng  
project planning stage) shall be resolved by a Vlllaye Grievance 
Contm~ttee, conipr~sing Mukli~ya,  Kevenue Officer, Panchayat 
Sewak and JE (PIU) This village level comnuttee shall meet once a 
month to address tlie concerns In case of any residual grievances. 

the distnct level grievance redressal committee shall resolve the 
disputes. 

I t t \ o l \ c~nrn t  111 I'a~~cl~a!ali Ilaj i ~ ~ \ l ~ l ~ t l i o ~ ~ i  iii C O I I I ~ I L I I I I ~ ?  
~ . r l ~ r e w r ~ t a t i \  c 

As per the provlslons under 73rd Amendment, the I'RIs (at village, 
block and district levels) shall be tnvolved in project preparation. 
plann~ng, inlplemntation and nionltorlng. The Gram Panchayat 
shall be the main irnplementlng agency working In coordination 
m t h  the PIU, respons~ble fbr addreswl of' social issues dur~ng  the 
project. . Selection of optimal road link by village h iukh~ya  for 

preparatton of core network 
Approval of Block level Marter Plan by Intermediate 
Panchayat and D~str ict  level Master Pla11 by Zila Panchayat 
Acceptance of project through awareness generation 
Finalization of alignment . Facilitate identif~cation of issues and lrnpacts . Finalize measures for millgating impacts 
Encourage co~n~nun i ty  to  voluntary donation of assets 
Collection of aff idav~t  fro111 l a n d o w ~ ~ e r s  
Identification of grievances and their ~edressa l  
D~sbursement of entitlements 
R&R implementat~on 
Information dissemination for transparency and p u b l ~ c  
accountability 

l l ~ ~ l c  111' l'1.11jecl I ~ r t ~ ~ l ~ n ~ r t ~ l : ~ t i ~ i ~ ~  I nit 
PIU is the main impleme~~ting agency coord~nat ing the a c t i v ~ t ~ e s  of 
different agencles ~nvolved during project w r h  The PIU wll work 
in coordination m t h  the PRls  enabling pa r t i c~pa t~on  o f  the local 
community Followng are the tasks for which the PIU is 
accountable for: 

Preparation of Core Network and Rural Road Plans 
Selection of project c o r r ~ d o r l  align~nent 
Sensitization of conlmunity . Finaliza~ion of a l ign~r~en t  
ldentificat~on of issues and impacts . Encourage con~~nun i ty  for volr~l~tary donat~un uf assets 
Collection of affidavit from landowners 
Identificat~on of  entitled PAPS 

Address~ng impacts through final~zation of ent~t lements  
ldentificatton of appropriate RD schenles 
Resolving grievances and commun~ty  concerns 
Disbursal of enl~t lements  
Monitoring R&R ~~np lementa l ion  
Reporting progress of R&K ~ ~ n p l e ~ n e n t a l l o n  

In a d d ~ t ~ o n ,  the PIU m l l  be respons~ble for obtaln~ng clearances from 
other departments (Forest. lrrtgatton etc) and preparation of DPRs for 
each of the proposed roadwork 

Wide disse~ii inat~on of project details among the local populat~on 
sliall enhance transparency throughout the project implementat~on. 
Prior to project tn~ttation, community shall be sensitized about the 
project, its features, policy and role of the community by the PIU and 
Gram Panchayat Subsequently, during project planning stage, detalls 
o f  the alignment and varlous tasks lnvolved to finalise the alignment 
shall be d~stributed by means of pamphlets and publlc meetings 
organ~zed by the PIU In coordinat~on with the Gram Panchayat 

After finalisation of Core Network - details available at Zila 
Panchayat 
After approval of Project - at concerned G r a n ~  Panchayat 
After finalisat~on of alibmment - both at Gram Pancliayat and 
Z ~ l a  Panchayat 

The offtcial web site o f  the PMGSY !vsv\v t~ir~zsv erg provides the 
detailed project information at the nat~onal, state and d~str ict  levels 

PROJECT INFORMATION BROCHURE 

. - * I  

-1.1 t 

I .brjtr/hcr 1ltru11.1 conruct 

NODAL OFFICER (PNICSY) 
Department o f  Rural Development 

State Government 



\V11:11 i +  the proirct:' 
Pradhan M a n t r ~  Grani Sadak Yojana (PMGSY) 1s a rural roads 
project to  transform the llves o f  rural people through roads that 
would brlng growth, employment and change PMGSY was launched 
in December 2000 to provide road connec t~v~ty  t o  1 60 lakh 
Unconnected Habitations with population o f  500 persons or  more in 
the rural areas by end of the loth Plan Penod (2007) at an e s t lmted  
cost of Rs. 60.000 crore The Programme is k i n g  executed as a 
Centrally Sponsored Sclienie in all the States and six Union 
Territories, and IS admln~stered by the MoRD, Gol. 

Rural road connectiv~ty plays a key role ~n securtng poverty 
alleviation by providing easy access to marketing centers for 
agricultural produce at lower transportat~on cost resulting In h~gher  
prlce reaiizabon and consequently Increasing rural income It further 
increases access to  educat~on,  healthcare. employ~nent  opportun~ties  
and improving standard of Ilving of the rural population 

I'\I(okY 111 .I h ~ r l , I l ~ n ( l  
In the state of Jharkahnd, the Department of Rural Development 
(DoRD), 1s the nodal agency for PMGSY The DoRD has entrusted 
the ~mplementat~on to the Reglonal Englneerlng Organ~sa t~on  (REO) 
The REO, GoJ has ~dentlfied 3 out of 18 d~s tnc r s  In the state, where 
the Gol would finance the proposed PMGSY works through the 
World Bank 

\ \ l~ich s~ cs thc  :lgcnrics in\ r~lvetl:' 

Nodal Dspartnlent Ikpartnienr of Rural de\~elop~nenl. GoJ 

Executing Agency Regiolial Englneerlng Organisation, GoJ 

Prlnclpd Trchn~cal  
lnd~an  lnst~tute  of Technology. Roorkee 

Agency 
~ a m e .  o f  Nodal 
officer 

Slai. N P Sharma 

State Birla Inst~tute of technology 
Agency 

I low :)re the plr~.jecls ide~~tific.cl'! 
The selection of roads for new constructioni upgradatloll shall be 
from the core n e t w r k  A Core  Network I S  the m l n ~ m l  network o f  
roads essent~al  to  prowde basic access t o  essent~al soc~a l  economlc 
services to all e l~gible  habitations In the selected areas through at 
least single all-weather road connect~vity. C o p ~ e s  o f  the Core 
Network are available for the publlc at the Zlla Panchayat offices 
Salient features of the finalized core network will be displayed at the 
notice boards o f  the D~strlct Panchayat and the concerned Gram 
Panchayats. 

I ' r c - ~ . e q ~ ~ ~ s i t r s  for  tal.inp up 1'>1(;Sl' n1;11lt 
i Adequate laud w ~ d t h  shall be ava~lable as spec~fied In IRC. 

SP-20. 2002; 
i The proposed align~ilent ~nvo lves  little or no loss of land or 

structures, and the renlalnlng land andlor structures renlaxn 
v ~ a b l e  for continued use; 

I In the event of Innpacts not belng avo~dab le ,  there I S  a scope 
for ob l~ te ra t~ng ,  r educ~ng ,  and I or supporting losses through 
one or more of the fo l low~ng  mechan~sms.  
o Deslgn mod~f ica t~ons  by reduct~on of the land w ~ d l h ,  

al~gnlnent slnfts. nlodifications In cross-sectlons etc, to 
the extent required frorn safety cons~dera t~ons .  

o Wil l~ng  land transfer by the land owner through a wll1en 
affidavit to  the Ga l .  and, 

o CIVII society support m e c h a n ~ s ~ i l  (PRIIConimunity) to the 
vulnerable affected persons. 

I+ 11.11 +1,11i!J~ld+ \%ill k)c I I I I I ~ \ % c ~ I : '  
Exlstlng reve~lue tracks are proposed to be tahen up for new 
constructlon I up b~adat lon t o  the standards and spec~f i~a t lons  111 the 
Rural Roads Manual (IRC SP-20 2002) The ava~lable w d t h  o f  the 
exlstlng tracks I S  not always suff ic~ent  to  accommodate the proposed 
Improvements, thereby requlrlng a d d ~ t ~ o n a l  land The land m d t h  
accretion IS also necess~tated along new al~gnments ,  especially In 
cases where the ex~st lng track cannot be upgraded to the requlred 
standards 

A typical cross sectlon o f  the proposed road 

1'\1(;SY :irltl ( ' on tch rvn t io~~  of ~ : I I \  i r o n l n c ~ ~ t  
PMGSY a i m  for rural roads constructlon w t h  a m i ~ m u m  Impact on 
the environment. To  avoid adverse environmental impacts, issues 
have been cons~dered at each project implementation stage to g u ~ d e  
planning, des~gn ,  constructlon and maintenance of PMGSY roads. 
The fol lowng are the tasks for add~tlonal  envlronmental protection 

Appreciating env~ronmental  concerns during project planning; 
ldent~fy and understand Issues pertaining to natural 
envlronlnent during project preparatlon, 
lntegratlng envlronmental issues in project design. and 
Monitoring ~ ~ n p l e ~ n e n t a t i o n  of gutdel~nes I ECoP and other 
m ~ l ~ g a t i o n  measures. 

\\ htr is entitled for  assis l : i~~cc o ~ . % u l i p o r l ?  
Though minimal, the project shall involve loss o f  assets and impact 
on livelihood Voluntary Donation of any land parcel or assets 
lmpacted will be carried out prior to  the mobilisation of the 
contractor to  eliminate any delays in project work. The land ownerls 
shall voluntar~ly donate the land parcel through a Affidavit in the 
nanle o f  the P IU or  Government In vlew of addressing various 
impacts caused, PMGSY provtdes for assistance to 

Loss o f  land; . Loss of shelter, 
Loss of source of livelihood; and. 
Loss of access to common property resources. 

The following categories o f  PAPs h o  shall be identified a s  
vulnerable and eligible for support in the project 
Following are the suggested measures for addressing various impact 
categories: 

Land:  AssistancelSupport by the community only for 
vulnerable groups through: ( i )  Alternate land sites provided by 
GSlcommunity (ii) Ass~stance or  support by community and 
Panchayat and (iii) Inclusion as beneficiaries in Rural 
Development (RD) programs 
Structures:  AssistancelSupport for asset creation by 
community and Panchayat (or) Inclusion o f  PAPs loslng shelter 
as beneficiaries in RD programs 
Livelihood: Inclusion as beneficiaries in RD programs 
Common Proper ty  Resources: GPlcommuni~y with technical 
inputs from PIU either relocate or construct asset; Consul tat~ons 
w ~ t h  the concerned sectlons of the community In case o f  
grazlng land etc  
Non-titleholders: Advance notice to removal of assets/stand~ng 
crops and subsequent clearance; Involvement of GPlcommunity 
In sens~tisat ion and clearance of encroachments 

\\ 11x1 h a l ~ l i e n  \vllel~ therc i\ l e s e ~ ~ t n ~ c ~ ~ t  ~ I I I I I I  thi* C O ~ I ~ I I I I I ~ ~ ~ C I ?  
The roads under PMGSY will be built to  connect villages where the 
commun~ties  need them The PIU shall not take up those roads (in 
that particular year) where the local population is apprehensive t o  the 
implementation o f  the Resettlement F ramwork .  Such projects will 
be taken up at  a later stage, only after the communit~es 1 PRIs works 
out suitable mechanisms at the village level to resolve issues 
pertaining to land take. 

Ilorv c o l n n n l n i t ~  can  c o l ~ r r i h l ~ t e ?  
The project encourages community involvement t o  make them 
accountable in the success of the entire project The  community will 
participate directly or in coordination with PRls  for the following: 

Identification and finalization of core network 
Finalization o f  alignment 
Facilitate identificat~on o f  issues and concerns 
Suggest measures for mitigating impacts including impacts on 
vulnerable groups 
Redressing gAvances  at individual 1 c o ~ n ~ n u n i t y  level 
Prov~ding assistance to the contractor to  ensure speedy 
~mplemenlatlon. 



ANNEXURE 20-2 

ANNEXURE 20-2 METHODOLOGY FOR TRANSECT WALK 

A transect walk is suggested along the proposed alignment with the communities towards finalisation of the 
alignment. The transect walk shall be a participatory process organised by the PIU in co-ordination w'th the Gratn 
Panchayat and the revenue ojjicials at the village level. The methodologies for the cond~rct of transect, the issues to 
be raised and recording of the same is described in this Annexure. 

A. WHAT IS A TRANSECT WALK? 

A walk along the suggested alignment by PIU with the communities, PRI and key informants to 
observe, to listen, and to ask questions which would enable identification of problems and 
collectively evolve solutions. The transect shall enable the PIU, to quickly learn about the social 
structure, issues pertaining to land, social impacts, soils, land use, and community assets and to 
triangulate data already available. Figures 1 to 4 of this annexure illustrate the recording of the 
transect on the village revenue maps. 

B. PLAVNING AND PREPAREDNESS FOR A TRANSECT WALK 

The PIU to intimate the PRI at least a week prior to the transect walk. The intimation to the 
public shall be in the form of a formal notice at the Village Panchayat building. 
To provide information on the project, provide at least 25 copies of the PMGSY handouts, 
describing the salient features of the project, including a description of the proposed 
improvements, land width required and the provisions of the resettlement framework. 
Collect the village revenue map from the Patwari and mark the suggested alignment. The list of 
landowners along the suggested alignment to be identified from the revenue records. 
The PRI to select a group of villagers (key informants) who have good knowledge on physical 
resources of the village and who are willing to participate in the transect walk. 
Discuss with the PRI representatives on the basis of the village revenue map the route to follow 
in the walk. Obtain the suggestions from the PRI representatives on the following questions 

o Where to start? 
o Where to end? 
o What to see? 
o At what time to start? 
o How long will it take? 
o Does the walk need to be split1 into sections? 
o When does the transect team stop? 

Provide contacts to the communities regarding the project information. These shall be through (i) 
Contacting the PIU official, and (ii) Village Pradhan or Sarpanch (iii) Village council members 
in Mizoram. 
Distribute responsibilities for recording information among the members of the PRI, Patwari and 
the key informants, for activities such as interviewing, time keeping, sketching and recording. 

) Ambiguity pertaining to land ownership 

Transect Walk shall stop when ... 
Community or individual has a concern 
Impact on private land I structures 
Impact on community land 
Impact on Forests & sensitive areas lstructures 
Clearances of encroachers 

Impact on standing crops 

1 L o n g  co r r ido r  shall require m o r e  t h a n  o n e  transect.  

Identification of key informants... 

Old people in village community 
Women representatives 
School Teacher 
Community representatives 
Vulnerable Groups 
Village council members 
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C. CONDUCTING A TRANSECT WALK 

Based on the responsibilities assigned, the participants shall observe and record in detail all- 
important things on the revenue map and get as much information as possible from the villagers 
and the locals. When talking to the villagers, the PIU to feel free to use the six he lper s :  

o When? 
o What? 
o How? 
o Where? 
0 Why? 
0 Who? 

Make notes of all vital information gathered and draw sketches wherever necessary. The 
sensitive locations where additional efforts need to be taken during the design will be marked on 
the revenue map. 
Travel slowly and patiently and try to understand the physical features and aspects related to 
social issues, land titles, in the village from different perspectives. . 
Social Aspects ... - 

Sites of additional land uptake 

D. THINGS TO DO AFTER THE TRANSECT WALK 

~nvironmentsl ~ s b e c t s  ..- - A C* ' - "'3 - 

Trees 
Encroachments and squatters 
Land categories impacted 
Lands with traditional, customary rights 
Population characteristics incl. vulnerable 
groups 
Assessment of social impacts 
o Land 
o Structures (Residen tial/Commercial) 
o Other structures (Wells, Temples etc) 
o Trees, standing crops 
o Common properties 
o Livelihood and economic opportunities 

After the completion of a transect walk, sit down in a suitable place with the villagers to have a 
discussion and recording of information and data collected. 
Prepare an illustrative diagram of the transect walk on the revenue map using the information 
already gathered and get the information cross-checked by the community. 
Prior to dispersing for the day, finalize a date for the formal consultation session to be 
conducted. 

Forests if any 
Drainage lines, rivers and water crossings 
Irrigation water courses 
Water bodies 
Grazing lands 
Utilities 
Community facilities . schools 
~ ~ ~ ~ i t ~ l ~  
Major junctions and 
Seasonal markets or cultural 
congregations 

The PIU representative to communicate to the participants on site, on the possible extent of 
improvements. The PIU shall provide adequate responses to the communities on: 

o Queries raised pertaining to environmental and social issues 
o Process of voluntary land donation. 
o Working out possible alignment changes to minimise impacts 
o Compliance to IRC SP-20 standards to enhance safety of road users. 

All queries and concerns of the communities shall be recorded. 







District 

Road No 

Road Name : 

Venue 

FORMAT FOR RECORDING CONSULTATION 

Village 

Date 

Time 

Duration : 

1. Project Description 

2. Issues raised by the community and responses provided 

Issues : 

Response by PIU/ PRI: 

3. Key issues 

(0 

(i i) 

(iii) 

4. Conclusion by PRI representatives 



Suggested Content of Consultation sessions... , , ,,:: . . . . ", _-i 

The meeting duration shall be for about 1-112 to 2 hours and shall cover the following. 

All these steps of the consultation shall be recorded in the format 

I: The session shall start with a description of the project by the PIU officials to the 
community. The following information shall be covered: 

Overview of PMGSY and criteria for selection 

Involvement of PRIs & communities in project planning, design and implementation 

Expectations of the project from the beneficiaries, the communities 

Outputs of the transect and how the concerns of the communities have been incorporated 
into the design, if not, why they have not been incorporated 

Provisions of the project as the Resettlement Framework provisions, mechanisms for 
voluntary land donation process etc 

Environmental issues in the project, Codes of practice 

Census survey 

Mechanisms for Grievances, implementation arrangements 

Involvement of communities / PRI in tree plantation, managing induced development etc 

Likely construction schedule 

I1 : After the description of the project, suggestions from the community on the project 
and issues will be obtained. 

I11 : Responses to the issues raised will be provided by the PIU, PRI during the 
meeting. For issues that require a visit to the site or involves certain engineering decisions, or 
consultations with other Government agencies, a date shall be committed for response to the 
same. The response shall be given by the PIU to the PRI within the specified date. 

IV : The PIU shall summarize the issues. 

V: Conclusion by the PRI representatives and attendance of the participants. 

On a separate sheet mark the attendance at the meeting in the following format 

Community PIUJPRI 
Name of Person 
and village of 

residence 

Name and 
designation of 

Official 

Signature Signature 



ADDITIONAL TECHNICAL SPECIFICATIONS 

1. PLANTATION OF PLANTS AND SHRUBS 

1 . I .  Scope The work shall consist of: 

1 . I  . I .  Planting of saplings and bushes at designated locations. 

1.2. Materials 

1.2.1. Dump Manure 

1.2.1.1. Dump manure shall be of well decayed (at least six months) organic or vegetable matter 
obtained in the dry state from the municipal dump or other similar sources approved by the 
Engineer. The manure shall be free from earth, stone, brickbats or other extraneous matter. 

1.2.2. Farmyard Manure 

1.2.2.1. Farmyard Manure shall be well decayed (should be at least 6 months covered in dump) 
free from grits and any other unwanted materials. 

1.2.3. Good Earth 

1.2.3.1. The soil shall be agricultural soil of sandy-loam texture, free from kankar, moorum, shingle, 
stone, brickbats, building rubbish and any other foreign matter. The earth shall be free from 
clods or lumps of sizes bigger than 75mm in any direction. It shall have Ph value in of 6to 
8.5. 

1.2.4. Oil Cake (NeemlCastorlGroundnut) 

1.2.4.1. The cake shall be free form bush, dust, grit and any other foreign matter. 

1.2.5. Sapling of Bushes 

1.2.5.1. The sapling of bushes shall be of height, as approved by the Engineer, leafy type and 
draught resistant, a variety native to the area and be of good quality not prone to eating by 
animals and as approved by the Engineer. 

1.3. Construction Operations: 

1.3.1 Planting plants and refilling earth after mixing with oil cake, manure and watering 

1.3.1.1. Holes of circular shape of 100 cm diameter and 150 cm in depth in ordinary soil shall be 
excavated and the excavated soil, broken to clods of sizes not exceeding 75 mm in any 
direction, shall be stacked outside the hole. Stones, brickbats, unsuitable earth and other 
rubbish, all roots, and weeds etc. other undesirable growth met with during excavation shall 
be separated out and unserviceable material removed from the site as directed. Useful 
material, if any, shall be stacked properly and separately. Good earth in quantities required 
to replace such discarded stuff shall be brought and stacked at site by the Contractor, 
depth not more than 50 cm from ground level. The pit shall be treated for termite by raking 
the soil upto 50 mm and treated with 5% Aldrin or Chloradang dust in soil. 

1.3.1.2 The plant hole shall be manured with powdered neeml caster oil cake along with farm yard 
manureldump manure screened through 16mm sieve and these shall be uniformly mixed 
with the excavated top soil after the manure has been broken down to powder (size of 
particles not to exceed 6mm in any direction) in equal proportion. A sapling of plant shall be 
placed at the centre of the hole and then the mixture shall be filled into the hole upto the 
level of adjoining ground and then profusely watered to enable the soil to subside. The 
refilled soil shall then be dressed evenly with its surface about 50 to 75mm below the 
adjoining ground level or as directed by the Engineer. 
The planting shall be completed soon after completion of the median. 

1.4. Planting of Bushes 



1.4.1 The bushes saplings shall be planted in a single or a number of rows depending upon the 
width of the median. Bed for the saplings shall be prepared with necessary manuring, 
and the live saplings shall be planted in lines parallel to the median edge to the directions 
of the Engineer. Spacing between saplings in a row shall be such that a thick bush can 
be grown, and this shall generally not f a r t h e r  away than 2 . 0  m .  

1.4.2 The planting shall be completed soon after completion of the median. 

1.5. Grassing of Median Area 

1.5.1 The included area of the median between the bushes shall be seeded and mulched to 
develop grass cover in accordance with Clause 308. 

1.5.2 The work shall include the work of ploughing, dressing including breaking of clods, removal 
of rubbish, dressing and supplying of doob roots at 10 cm apart, including supplying and 
spreading of farm yard manure at the rate of 0.60 cum per 100 sqm. 

1.6. Maintenance 

1.6.1 The saplings of plants and shrubs planted shall be watered and maintained by the 
Contractor till issue of final taking over certificate. Maintenance shall also include 
watering, weeding out of undesirable plants, and replacement of dead plant, manuring 
and trimming of the bushes. 

1.7. Measurement for Payment 

1.7.1 The area to be provided and maintained with plants and shrubs will be measured in Sq.m. 
1.7.2 The area for turfing shall also be measured in Sq.m separately. 

1.8. Rates: 

1.8.1 The contract unit rate for planting of flowering plants and shrubs and turfing (to be paid 
separately) shall include the cost of all labour and material involved in all the operations 
described above including cost of saplings and maintenance as mentioned above, the 
cost of supplying and stacking the requisite quantity of manure and oil cake and other 
incidentals. 



2. Jute Netting (Standard Mesh) 

2.1. ScopelFunction 

2.1.1 The work shall consist of: 

2.1.1.1. Placing a locally made geo-textile of woven jute netting (mesh size 40 x 40 mm) on the 
slope to (a) protect the surface, armouring against erosion and for catching small debris (b) 
allowing seeds to hold and germinate (c) improving the microclimate on the slope surface 
by holding moisture and improving infiltration. 

2.1.1.2. It acts as mulch for the vegetation as the jute netting decays. It does not protect the surface 
in itself for more than one or two seasons of rains. 

2.2.1 Materials 

2.2.1.1 Netting Standard jute netting rolls are normally 10.0 tO 11.5 meters long with 1.0 to 1.2 
meters wide. The yarn is of 5 to 8 mm diameter. Across the net, there shall be an 
average of 27 warp ends (length wise threads) per meter of the net and 20 to 24 weft 
strands (cross thread) per meter. The average mesh size should be 40 mm square holes. 
The weight shall be 1.0 to 1.2 kg per square meter. 

2.2.1.2 Hardwood cuttings The cuttings shall be from shrubs or trees 20 to 50 mm in diameter 
and 300 to 400 mm long or other pegs such as split or full bamboos. 

2.1.2. Tools 

2.1.2.1. Tools for cutting wood and jute; an iron barfor  making holes and a wooden mallet 
should be available at site. 

2.3. Construction Operations 

2.3.1 The netting is placed only on to sites which have been seeded and covered with mulch as 
indicated in specification of grass seeding (Clause No. 310 of MoRD specificat~ons) 

2.3.1 . I  Spacing: The netting shall cover the entire affected area anchoring the pegs spaced at 
500 tO 1000mm centres. The net shall be overlapping at the joints by 500 mm. 

2.3.1.2 Laying netting: The site slopes shall be trimmed evenly, ensuring that there are no 
small protrusions or depressions that will interfere with the netting. Starting at one end of 
site, peg the end of one roll of netting 300mm above the slope to be covered. Slowly 
unroll the netting down the slope. Allowing some slack in the netting, begin to peg it from 
the bottom of the slope. Hammer hardwood cuttings or pegs through it at intervals of 500 
tom 1000 mm, leaving the cuttings protruding about 80mm. 

2.4. Integrating with bioengineering 
2.4.1 Standard mesh jute netting shall be used in conjunction with bio-engineering techniques as 

under: 
2.4.1 . I  Planting grass slips in a random pattern at an average spacing of about 100 mm centres, 

according to the site characteristics 

2.4.1.2 Seeding the surface with shrubs or small trees using species appropriate to the site and 
following 

2.5 Maintenance 

2.5.1 The Jute netting is not normally maintained but simply allowed to rot away. Maintenance is 
carried out only for the bio-engineering measures. Saplings of plants and shrubs planted 
shall be watered and maintained by the Contractor till issue of final taking over certificate. 
Maintenance shall also include watering, weeding out of undesirable plants and 
replacement of dead plant, manuring and trimming of the bushes. 



2.6 Measurement for Payment 

2.6.1 The area to be provided and maintained with plants and shrubs will be measured in Sq.m. 

2.6.2 The area for turfing shall also be measured in Sq.m separately. 

2.7 Rates 

2.7.1 The contract unit rate for planting of plants, shrubs and turfing (to be paid separately) shall 
include the cost of all labour and material involved in all the operations described above 
including cost of saplings and maintenance as mentioned above, the cost of supplying and 
stacking the requisite quantity of manure and oil cake and other incidentals. 



3. Jute Netting (Wide Mesh) 

3.1. ScopelFunction 

3.1 . I  The work shall consist of: 

3.1 .I .I Placing a locally made geo-textile of woven jute netting (mesh size 150 x 450 mm) on the 
slope to (a) protect the surface, armouring against erosion and for catching small debris (b) 
allowing seeds to hold and germinate (c) improving the microclimate on the slope surface by 
holding moisture and improving infiltration. 

3.1.1.2 The netting acts as a temporary measure designed to enhance vegetation establishment. 
It acts as mulch for the vegetation as the jute netting decays. It does not protect the surface in 
itself for more than one or two seasons of rains. 

3.2. Materials 

3.2.1. Netting 

3.2.1.1. Standard jute netting rolls are normally 10.0 tO 11.5 meters long with 1.0 to 1.2 meters 
wide. The yarn is of 3 to 5 mm diameter. Across the net, there shall be an average of 7 
warp ends (length wise threads) per meter of the net and 3 weft strands (cross thread) per 
meter. The average mesh size should be 150 x 450 mm rectangular square holes. The 
weight shall be about 0.2 kg per square meter. 

3.2.2. Hardwood cuttings 

3.2.2.1. The cuttings shall be from shrubs or trees 20 to 50 mm in diameter and 300 to 400 
mm long or other pegs such as split or full bamboos. 

3.2.3. Tools 

3.2.3.1. Tools for cutting wood and jute; an iron bar for making holes and a wooden mallet 
should be available at site. 

3.3. Construction Operations 

3.3.1 Spacing: 

3.3.1.1. The netting shall cover the entire affected area anchoring the pegs spaced at 500 tO 
1000mm centres. The net shall be overlapping at the joints by 500 mm. 

3.3.2 Laying netting 
3.3.2.1 The site slopes shall be trimmed evenly, ensuring that there are no small protrusions or 

depressions that will interfere with the netting. Starting at one end of site, peg the end of 
one roll of netting 300mm above the slope to be covered. Slowly unroll the netting down 
the slope. Allowing some slack in the netting, begin to peg it from the bottom of the slope. 
Hammer hardwood cuttings or pegs through it at intervals of 500 tom 1000 mm, leaving 
the cuttings protruding about 80mm. 

3.4. Integrating with bioengineering 
3.4.1 Standard mesh jute netting shall be used in conjunction with bio-engineering techniques as 

under: 
3.4.1.1 Planting grass slips in a random pattern at an average spacing of about 100 mm centres, 

according to the site characteristics 
3.4.1.2 Seeding the surface with shrubs or small trees using species appropriate to the site and 

following 
3.5. Maintenance 

3.5.1.1. The Jute netting is not normally maintained but simply allowed to rot away. Maintenance is 
carried out only for the bio-engineering measures. Saplings of plants and shrubs planted 
shall be watered and maintained by the Contractor till issue of final taking over certificate. 



Maintenance shall also include watering, weeding out of undesirable plants and 
replacement of dead plant, manuring and trimming of the bushes. 

3.6. Measurement for Payment 

3.6.1 The area to be provided and maintained with plants and shrubs will be measured Sq.m . 
3.6.2 The area for turfing shall also be measured in Sq.m separately. 

3.7. Rates 

3.7.1 The contract unit rate for planting of plants, shrubs and turfing (to be paid separately) shall 
include the cost of all labour and material involved in all the operations described above 
including cost of saplings and maintenance as mentioned above, the cost of supplying and 
stacking the requisite quantity of manure and oil cake and other incidentals. 



4. Bamboo Wattle Netting 

4.1 . I  The work shall consist of: 

4.1.1 . I .  Placing a local Splifffull Bamboos in a crisscross fashion, size 500x 500mm on the slope 
to (a) protect the surface, against erosion and for catching small debris (b) allowing seeds 
to hold and germinate (c) improving the microclimate on the slope surface by holding 
moisture and improving infiltration. 

4.2. Materials 

4.2.1. Bamboos 

4.2.1 .I .  Live or dry locally available bamboos of approximately 3-5meters and 50-75mm diameter 

4.2.1.2 Jute or other yam or ropes for tying at junctions 

4.2.1.3 Hardwood1 Bamboo Cuttings: The cuttings shall be from bamboos or trees 50 to 75 mm in 
diameter and 300 to 400 mm long or other pegs such as split or full bamboos. 

4.2.2. Tools 

4.2.2.1. Tools for cutting bamboos, wood and jute; an iron bar for making holes and a 
wooden mallet should be available at site. 

4.3. Construction Operations 

4.3.1 The slopes of the site shall be free of irregularities and loose debris. It shall be trimmed 
evenly in advance of planting operation. The lines to be planted shall be marked with a 
String and holes formed with planting bars. The bamboos shall be placed horizontally 
and vertically making a crisscross of 500 X 500 mm. These shall be tied at junctions 
with jute or other strings and placed only on to sites which are proposed for seeding or 
have been seeded and covered with mulch as indicated in specification of grass1 or 
other seeding.(Clause No. 310 of MoRD specifications) 

4.3.2 Spacing: The bamboo criss-cross netting shall cover the entire affected area anchoring the 
pegs spaced at 1000mm centres. The net shall be overlapping at the joints by 500 mm. 

4.4. Integrating with bio-engineering 

4.4.1 Standard bamboo netting shall be used in conjunction with bioengineering techniques as 
under: 

4.4.1.1 Planting grass slips in a random pattern at an average spacing of about 100 mm centres, 
according to the site characteristics 

4.4.1.2 Seeding the surface with shrubs or small trees using species appropriate to the site and 
following 

4.5. Maintenance 

4.5.1 The netting is not normally maintained but simply allowed to rot away. Maintenance is 
carried out only for the bio-engineering measures. Saplings of plants and shrubs 
planted shall be watered and maintained by the Contractor till issue of final taking 
over certificate. Maintenance shall also include watering, weeding out of undesirable 
plants and replacement of dead plant, manuring and trimming of the bushes. 

4.6. Measurement for Payment 

4.6.1 The area to be provided and maintained with plants and shrubs will be measured in 
Sq.m. 



4.6.2 The area for turfing shall also be measured in Sq.m separately. 

4.7. Rates 

4.7.1 The contract unit rate for planting of plants, shrubs and turfing (to be paid separately) 
shall include the cost of all labour and material involved in all the operations described 
above including cost of saplings and maintenance as mentioned above, the cost of 
supplying and stacking the requisite quantity of manure and oil cake and other 
incidentals. 



5. PALISADES1 LIVE STAKES 

5.1. Scope1 Function 

5.1.2 The work shall consist of planting woody (or hardwood) cuttings in lines, across the slope, 
usually following the contours to form a strong banier and for trapping material moving 
down the slope. The main function is to catch debris and to armour and reinforce the slope. 
These can be angled to serve drainage function. 

5.1.2 The techniques can be used on a wide range of sites up to about 60 degree slopes. 

5.2. Materials 

5.2.1. Cuttings 

5.2.1 .I. Cuttings made from woody material that is 6 to 12 months old and should be 20 to 40 mm 
diameter and 300 to 500 mm long. If possible, take the cutting the same day it is to be 
,planted. It is advisable to cut the top at right angle to the stem and cut the bottom at 45 
degrees to ensure which way the cutting should be planted. The cutting shall be of draught 
resistant, a variety native to the area and of good quality not prone to eating and as 
approved by the Engineer. 

5.2.2. Hessian Cloth 

5.2.2.1. Hessian cloth and water to keep the cutting moist till it is planted 

5.2.3. Tools 

5.2.3.1. Tools for cutting wood and a pointed planting bar for making holes for planting. 

5.3. Construction Operations 

5.3.1 Spacing: 

5.3.1 .I.  The spacing on the palisades depends on the steepness of the slope. The following 
spacing shall be used. 

Slope less than 30 degrees 2 m interval; 

Slope 30-60 degrees I m intervals. 

5.3.2 Within the palisade lines, cuttings shall be at centres of 30-50 mm. A wider gap is 
acceptable on gentle slope, but on the steep the above slope is required to give 
adequate protection. 

5.3.3 Laying Palisades 

5.3.3.1 The slopes of the site shall be free of irregularities and loose debris. It shall be trimmed 
evenly in advance of planting operation. The lines to be planted shall be marked with a 
string and holes formed with planting bars. The holes shall be large enough to receive the 
cuttings. The cuttings, which shall be kept moist, shall be carefully placed in the holes, 
ensuring that at least two third is buried. The soil shall be firmed around taking care not to 
damage the bark and only one node of the cutting or about 100 mm protrude above the 
soil. The planting shall be started at the top of the slope and worked downwards. It shall be 
ensured that the cuttings are not allowed to dry in the sun. 

5.4. Maintenance 
5.4.1 There may be no need of replacing the failures since the spacing of plants suggested 

above is very dense. Some thinning of the shrubs may however be required after few 
years. The plantation should be protected from drying by the sun. Some weeding and 
thinning may be required The plants and shrubs shall be maintained by the Contractor 
till issue of final taking over certificate. Maintenance shall also include watering, 



weeding out of undesirable plants. 
5.5. Measurement for Payment 

5.5.1 The area to be provided and maintained with palisades will be measured in Sq.m. 

5.6. Rates 

5.6.1 The contract unit rate for providing healthy cutting and shall include the cost of all labour and 
material involved in all the operations described above including cost of saplings and 
maintenance as mentioned above. 



6. FASClNESl BUNDLE of STICKS 

6.1. Scope1 Function 

6.1 . I  The work shall consist of laying a bundle of live woody sticks in shallow trenches. They put out 
roots and shoots after forming a strong line of vegetation. The main engineering function is to 
catch debris and to amour and reinforce the slope. In certain locations, the fasunes can be 
angled to serve drainage function. 

6.1.2 Fascines are best used on consolidated debris or soft cut slopes, the growth being 
unacceptably slow where the ground is too hard. The maximum slope is about 45 degrees. 

6.2. Materials 

6.2.1. Cuttings 

6.2.1 .I. Cuttings made from suitable species, at least one meter long and 2040 mm 
diameter. If possible, take the cutting the same day it is to be laid in the trench. The 
cutting shall be of draught resistant, a variety native to the area and of good quality not 
prone to eating and as approved by the Engineer. 

6.2.2. Hessian Cloth 

6.2.2.1. Hessian cloth and water to keep the cutting moist till it is planted 

6.2.2.2 Jute or coir string or wire to bind the fascines as it is laid. 

6.2.3. Tools 

6.2.3.1. Tools for cutting wood and for digging trenches 

6.3. Construction Operations 

6.3.1 Spacing: 

6.3.1.1. The spacing on the fascines depends on the steepness of the slope. The following 
spacing shall be used. 

Slope less than 30 degrees 4 m intetval; 

Slope 3045 degrees 2 m intervals. 

6.3.1.2 Within the fascines, there shall be at least four but not more than eight cuttings 

6.3.2 Laying Fascines 

6.3.2.1 The slopes of the site shall be free of irregularities and loose debris. It shall be trimmed 
evenly in advance of planting operation. The lines where fascines are to be installed shall be 
marked with a string to ensure that the lines follow the contours or desired angle. 

6.3.2.2 About five meters of trench shall be dug and cuttings lay together filling the trench with their 
ends overlapping so that they form a single cable right across the slope and holes formed 
with planting bars. The trench shall be large enough to receive the cuttings and about 100 
mm deep and 200 mm wide. The cuttings, which shall be kept moist, shall be carefully placed 
in the trench. The soil shall be backfilled and firmed around taking care not to damage the 
cuttings. The fascines shall be constructed from the bottom of the slope and worked upwards. 
It shall be ensured that the cuttings are not allowed to dry in the sun. 

6.3.2.3 The fasunes can be bound as they are installed by first laying a string across the 
trench and then tying it when cuttings are in place. 

6.4. Maintenance 
6.4.1 There may be no need of replacing the failures since the spacing of plants suggested 



above is very dense. Some thinning of the shrubs may however be required after few years. 
The plantation should be protected from drying by the sun. Some weeding and thinning may 
be required. The plants and shrubs shall be maintained by the Contractor till issue of final 
taking over certificate. Maintenance shall also include watering, weeding out of undesirable 
plants. 

6.5. Measurement for Payment 

6.5.1 The area to be provided and maintained with palisades will be measured in Sq.m. 

6.6. Rates 

6.6.1 The contract unit rate for providing healthy cutting and shall include the cost of all 
labour and material involved in all the operations described above induding cost of saplings 
and maintenance as mentioned above 



7. BRUSH LAYERING 

7.1. Scope1 Function 

7.1.1 The work shall consist of planting woody (or hardwood) cuttings in lines, across the slope, 
usually following the contours to form a strong barrier and for trapping material moving down 
the slope. This forms a strong bamer, preventing the development of rills, and trap material 
moving down the slope. In the long term, a small terrace will develop. The engineering 
function is to catch debris and to armour and reinforce the slope. These can be angled to 
serve drainage function. 

7.1.2 The techniques can be used on a wide range of sites up to about 45 degree slopes and is 
effective on debris sites, fill slope and high embankments. It provides a very strong and low- 
cost bamer, especially on debris slopes, however loose. 

7.2. Materials 

7.2.1. Cuttings 

7.2.1.1. Cuttings made from woody material that is 6 to 12 months old. They should be 20 
to 40 mm diameter and 450 to 500 mm long. If possible, take the cutting the same day 
it is to be planted. It is advisable to cut the top at right angle to the stem and cut the 
bottom at 45 degrees to ensure which way the cutting should be planted. The cutting 
shall be of draught resistant, a variety native to the area and of good quality not prone 
to eating and as approved by the Engineer. 

7.2.2. Hessian Cloth 

7.2.2.1. Hessian cloth and water to keep the cutting moist till it is planted 

7.2.3. Tools 

7.2.3.1. Shovels and pick axes to make trenches for planting 

7.2.3.2 Tools for cutting wood and line string 

7.3. Construction Operations 

7.3.1.1 Spacing: The spacing between brush layers depend on the steepness of the slope. The 
following spacing shall be used. 

Slope less than 30 degrees 2 m interval; 

Slope 30-60 degrees I m intervals. 

7.3.1.2 Within the brush layer, cuttings shall be at centres of 50 mm in double layers. A vvider gap 
is acceptable on gentle slope, but on the steep the above slope is required to give 
adequate protection. 

7.3.2 Laying Brush Layers 

7.3.2.1 The slopes of the site shall be free of irregularities and loose debris. It shall be trimmed 
evenly in advance of planting operation as far as possible.The lines to be planted shall be 
marked with a string starting 500 mm from the base of the slope. The brush layers shall be 
installed from the bottom of the slope and worked upwards. 

7.3.2.2 A terrace of 400 mm width shall be formed, with about 20 percent fall back into the slope. 
The first layer of cuttings shall be planted along the terrace with 50 mm interval between 
the cuttings. It should be ensured that at least one bud and about one third of the cutting .. 
sticks beyond the terrace and rest inside the soil. The branch growing tips should point 
towards outside the terrace. A 20 mm thick soil may be laid between the cuttings to provide 
loose cushion. A second layer of cuttings should then be planted on top of the previous 
cutting but staggered with the first layer. The terrace should be backfilled with excavated 



material. 

7.3.2.3 The second line should be marked one meter above the first brush layer and the string set 
for the next layer. 

7.3.2.3 The above steps should be followed till the top of the slope taking care to fill the lower 
terrace bench with material excavated from the above. The material compacted well with 
gentle foot pressure. 

7.3.2.4 The soil shall be firmed around taking care not to damage the bark and only one node of the 
cutting. It shall be ensured that the cuttings are not allowed to dry in the sun. 

7.4. Maintenance 
7.4.1 There may be no need of replacing the failures since the spacing of plants suggested above is 

very dense. Some thinning of the shrubs may however be required after few years. The 
plantation should be protected from drying by the sun. Some weeding and thinning may be 
required The plants and shrubs shall be maintained by the Contractor till issue of final taking 
over certificate. Maintenance shall also indude watering, weeding out of undesirable plants. 

7.5. Measurement for Payment 

7.5.1 The area to be provided and maintained with palisades will be measured in Sq.m. 

7.6. Rates 

7.6.1 The contract unit rate for providing healthy cutting and shall include the cost of all labour and 
material involved in all the operations described above including cost of saplings and 
maintenance as mentioned above. 



8. VAGETATED GABIONS 
8.1. Scope1 Function 
8.1.1 Gabion walls are strengthened by vegetation growing on them. These are suitable for slope 

retention. 

8.1.2 The main engineering function is to reinforce the stability of gabion once the wire has 
corroded seriously. 

8.2. Materials 

8.2.1. Cuttings 

8.2.1.1. Cuttings from suitable species, at least one meter long and 20-40 mm diameter. If possible, 
take the cutting the same day it is to be laid in the trench. The cutting shall be of draught 
resistant, a variety native to the area and of good quality not prone to eating and as 
approved by the Engineer. 

8.2.1.2 Alternately seeds of suitable trees can be sowed 

8.2.2. Hessian Cloth 

8.2.2.1. Hessian cloth and water to keep the cutting moist till it is planted 

8.2.3 Tools 

8.2.3.1 Tools for bending wires and tool for cutting plants 

8.3. Construction Operations 

8.3.1 Spacing: 

8.3.1.1 .The spacing on the plants shall be 500 mm centres initially, on a random pattern. 

8.4 Vegetating Gabions 
8.4.1 The gabion shall be constructed normally as per specifications depending on the size of 

gabion and size of stone fills. The seed shall be sown directly into the gaps. A rate of 25 seeds 
per cu. m of gabion shall be allowed. 

8.5 Maintenance 
8.5.1.1 There may be no need of replacing the failures since the spacing of plants suggested above 

is very dense. Some thinning of the shrubs may however be required after few years. The 
plantation should be protected from drying by the sun. Some weeding and thinning may be 
required. The plants and shrubs shall be maintained by the Contractor till issue of final taking 
over certificate. Maintenance shall also include watering, weeding out of undesirable plants. 

8.6 Measurement for Payment 

8.6.1 The area to be provided and maintained with palisades will be measured in Sq.m. 

8.7 Rates 

8.7.1 The contract unit rate for providing healthy cutting and shall include the cost of all labour and 
material involved in all the operations described above including cost of saplings and 
maintenance as mentioned above 



9. HYDRO SEEDING 

9.1. General This work shall consist of providing and spraying a mixture of water, seed and 
fertiliser on the surface requiring hydro seeding as drawings and Technical Specifications 
and as approved by the Engineer. The spraying is to be done repeatedly at an interval till 
vigorous healthy sward of grass is achieved. 

9.1.1 Materials 

9.1.1 . I  Water Water shall be as per Technical Specification Sub Clause No. 1010. 

9.1.1.2 Seed The seeds will of the following or similar types of medium sized clump grass 
suitable to the local climate. 

Cymbopogon microtheca - Khar 

Arunduella nepalensis - Phurke 

Eulaliopris binata Babiyo 

9.1 .I .3 Fertilizer I Manure The fertilizer shall be commercial fertilizer and 1 or approved manure 
available in local market and suitable for the prevailing conditions and approved by the 
Engineer. The fertilizer shall not be of acidic property. 

9.1.1.4 Fibres Fibres shall be of shredded untreated jute bag, jute rope or coconut fibres or wood 
fibres, shredded re-cycled paper or similar types of biodegradable fibrous material which 
can hold moisture for a longer duration. The maximum length of fibrous material will be less 
than 3 crn. 

9.1.1.5 Soil The soil shall be agricultural soil of sandy-loam texture, free from kankar, moorum, 
shingle, stone, brickbats, building rubbish and any other foreign matter. The earth shall be 
free from clods or lumps of sizes bigger than 75mm in any direction. It shall also be free 
from coarse sand and any other material which in the opinion of the Engineer can damage 
the wire mesh during spraying. It shall have Ph value ranging between 6.0 to 8.5. 

9.1.2 Equipment Equipment shall have a built in agitation system and operating capacity sufficient 
to agitate, suspend and homogeneously mix slurry containing not less than 20 kilos (44 
Ibs.) of organic mulching amendment plus fertilizer, chemical additives and solids for each 
100 gallons of water. 

9.2.1 Preparation of Mix Seed, fertiliser, fibres, soil and water shall be thoroughly mixed together 
in the truck mounted tank. The proportion of the ingredients shall be fixed on trail and error basis. 

9.3 Spraying 

9.3.1 Seed, fertilizer, fibres, soil and water shall be thoroughly mixed together and then applied 
under pressure to the area to be treated, by means of Hydroseeding equipment 
specifically .designed for this purpose and by operators trained in the use of this 
equipment. The constantly agitated mixture shall be applied on a calm day, operating on 
a front so that the mixture is evenly distributed over the area at the specified rate. 
Complete each front before commencing the next. 

9.3.2 Hydroseeding will be repeated onto the surface until at least 25% of the area is covered by 
successful seeding. 

9.3.3 While spraying the following things shall be observed. 

9.3.1.1 The mix sprayed over the surface shall provide an even distribution of seed, fibres, soil 
and fertiliser. 

9.3.1.2 Hydroseeding slurry components should not be in the Hydroseeding machine for more 
than two (2) hours because of possible seed destruction. If slurry components are left for 
more than two hours in the machine, 50% more of the originally specified seed mix 
should be added to any slurry mixture which has not been applied within the two hours 
after mixing. Add 75% more of the original seed mix to any slurry mixture which has not 



been applied eight (8) hours after mixing. All mixtures more than eight (8) hours old must 
be disposed, off-site, at the contractor's expense. 

9.3.1.3 Special care shall be exercised prevent any of the slurry from being sprayed onto other 
areas including buildings, footpath, carriageway etc. All sluny sprayed onto these 
surfaces shall be removed by the contractor at his own expense. 

9.3.1.4 All seeded areas shall be inspected for failures and re-sprayed, using not less than half 
the original application rates. The re-spraying shall be done at least 10 days and not 
more than 15 days after the previous spray. water shall be applied to the hydroseeded 
surface for at least 3 months after successful seeding. 

9.4 Minimum Coverage: 

9.4.1 Final approval and acceptance shall be based on the minimum coverage of the area of 
application by successful hydroseeding. The minimum area of coverage acceptable shall 
be not less than 40 % of the area of application as determined by the Engineer. 

9.5 Measurement for Payment 

9.5.1 The area accepted shall be the total area of application and shall be measured in Square 
meters. 

9.6 Rate 

9.6.1 The contract unit rate for Hydroseeding covers the cost of all material including their 
transportation, labours, equipments, tools tackles and other things necessary to complete 
the job. The cost also covers the provision of technical expert advice, design and working 
details which shall be arranged by the Contractor. 



10. CHUTE DRAIN FOR HIGH EMBANKMENT SECTIONS 

10.1 Scope This work shall consist of construction of chute drain on the slope of the road 
embankment including erosion protection works at the locations and to dimensions 
shown on the drawings or as directed by the Engineer. Schedule of works shall be so 
arranged that the drains be completed in proper sequence with roadway to ensure that 
no damage is caused due to lack of drainage. The slope can be in form of cascade if so 
directed by the Engineer. 

10.2 Materials The drains shall be in M-20 grade PCC with a base concrete in M-15 grade as 
indicated in the drawing. The PCC work shall conform to the relevant clauses of these 
specifications. 

10.3 Construction Operations: 

10.3.1 At the locations where the chute drains have to be provided, a rectangular cut on the side 
slope of the embankment along the line of the chute drain shall be made. The Concrete 
bed with PCC M-15 grade shall be laid as shown in the drawing. 

10.3.2 The water collection arrangement shall be constructed with cement concrete of grades as 
shown in drawing at shoulder edge between two chutes for guiding the surface water into 
the chutes. 

10.3.3 Dry stone pitching shall be constructed on either side of the chute as shown in the 
drawing. 

10.4 Measurement for Payment and Rates: 

10.4.1 The chute drain shall be measured and paid in cubic metre of concrete. The contract unit 
rate specified for chute drain shall be inclusive of all leads and lifts for excavations, 
concreting of chute bed and chute, including necessary formwork, drainage arrangement 
between two chutes at shoulder edge. Dry stone pitching shall be paid separately under 
the corresponding BOQ item. 



1 1. UTILITY DUCTS 

11.1 Scope The work shall consist of laying and jointing of R.C.C. Utility Ducts in accordance 
with the requirements of these specifications. 

11.2 Materials Reinforced concrete pipes shall be 300 mm dia of NP 2 type conforming to IS: 
458 as shown in the drawings. 

11.3 Construction Operations: 

11.3.1 Laying of Pipes Laying of Pipes shall be carried out in accordance with clause 2905; the 
Pipes shall be fitted and matched so that when laid in work they shall have a smooth 
uniform invert. 

11.3.2 Jointing The Pipes shall be jointed either by collar joint or flush joint. Caulking shall be 
carried out as directed by the Engineer. The provisions of clause 2906 of the 
specifications shall be followed to the extent applicable. The Engineer's decision shall be 
final and binding. 

11.3.3 Back Filling Where directed by the Engineer shall be carried out in accordance with 
clause 2907 of the specifications. 

11.3.4 Closing of Ends The ends of Pipes shall be closed with plastic covers to prevent ingress 
of foreign materials 

11.4 Measurement of Payments and rates 

11.4.1 The utility ducts shall be measured from end to end in linear meter. 

11.4.2 The contract rate for ducts shall include the cost of pipes including collars and covers, 
handling and storing of Pipes, laying in positions and jointing, construction of head wall 
and inspection chamber, complete and all incidental works necessary for completion. 
Excavation including back filling where necessary shall not be measured and paid 
separately and the same shall be included in the rate for Utility Ducts. 




