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(i) Lay out of the Land-be followed as far as possible.(ii) Heavy cutting/filling be avoided-as ru. u, pi.riui.. irr" technology of cut and fill methodis to be adopted. Steep hill slopes also to be avoided.(ii) unstable/slide-prone areas to be avoided. nor identifying such areas the advice ofGeotechnical engineers and geologists to be taken during the survey for alignment.(iii) comparison of variout por"ribl. -alignments 
*iir, ..r.r"nce to erosion potential be madeand the alignment involving minimr.im erosion rirtr 

9. preferred. Apart from the stage ofplanning the road alignment,.effective r*p, 
"..^also-requir.J tofi taken by groundengineer during the process of road 

"on.t.uiii* for minimized ecological disturbance tothe hill roads Broadly the measures to be taken have been identified as :-
(i) cut and fill method-to-!. adopted while excavating for road formation and heavy earthcutting is to be avoided Box cutting is to be ,r;il;;-t" trr. .ri.nt p*riur..(ii) Blasting by explosives is to be restricted to the m.inimum. Lay out of holes to be drilledfor blasting is to be planned keeping in ui.* tt .^iir" or least resistance and the existenceof joints controiled brasting shoulj u. r"p.u-i.a-*irg low charge 

"rd;;;;; ,J;';;avoid activating slide zones or widenini nsrr., and cracks 
-in 

road. use of delaydetonators in large scale basting work islo be made for anaoline dirp..rion of chockwaves' so that minimum disturbance is caused to the rock stratu. ,, u result of theblasting process.
(iii) All cut slopes, unusable hill side and slide prone erosion prone areas are to be providedwith suitable correction measures by using or. *1rr" other of the techniques developedby cRRI' Several techniques t av. b"eri rpon*..a by GRRI. like 

-simple 
vegetativeturning' bitumen muck treitment and slide treatment byjute netting coir netting of thesesimple vegetative turning seems,t?. g. th: *ori uffropriat" pr.r,.rir" .easure in manysituations' This should be established in the dJnuded slopes immediately after theexcavation is made.

(iv) Adequate drainage measures and protective structures ]ike intercepting catch water drains,longitudinal drains/culverts, breast walls, retainint *uttr. u.. to be provided for purpose ofestablishing the slips.Growth vegetative cover is ti ue stimulated in the disturbed hillslops above the road lever by ptaiting suitabie arigr"*irg shrubs urJprurtr. rn

(v) over the past few years the roads wing 
-of the Ministry_ of Shipping and transport hasissued instruction laying down broad griidelines and check list of the preparation of roadconstruction projects which provide ,, irbuilt -..nurir- of tackling'tui-,0 ,tia.r/erosioncontrol for the guidance andfollow up action by engineers of state ,FwD,Border 

Roadsorganization and others engaged in constructiontihiir roads. these should be observed.
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