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Executive Summary of EIA of Suryabinayak - Dhulikhel Road Improvement 
Project 

A. Background 
Government of Nepal has requested the Japanese Government to carry out Preliminary Survey for the 

upgrading and widening of Suryabinayak – Dhulikhel Road, as a part of Arniko Highway. The 

upgrading works include widening of the existing two lanes to four lanes, with provision of new 

construction of tunnels, bridges, culverts, sidewalks and junction improvements. Service roads are 

also planned in some sections.  

The Suryabinayak - Dhulikhel Section of Arniko Highway passes through the built-up areas of 

Bhaktapur and Suryabinayak Municipality of Bhaktapur District, and similarly Sanga, Janagal, 

Banepa Municipality, Dhulikhel Municipality of Kavrepalanchowk district. 

Arniko Highway at Dhulikhel is connected with BP Highway, which will lead to increase the number 

of traffic in this section. The upgrading work will provide better transportation facilities to the road 

users, enhance the socio-economic activity of number of villages within Bhaktapur and 

Kavrepalanchowk Districts, enhancement of tourism in the project influenced area, employment 

generation etc.  

At present, after the completion of upgrading of Kathmandu – Suryabinayak road, the travel time 

from Kathmandu to Suryabinayak is approximately 15 minutes. At present the travel time from 

Suryabinayak to Dhulikhel is approximately 30 min. After the upgrading of the Highway, the travel 

time is expected to reduce by half. So, the travel time from Kathmandu to Dhulikhel will be 

approximately 30 minutes, after completion of upgrading of Suryabinayak to Dhulikhel section.  

B. Objective of the Proposal and the Proponent of the Project 
The main objective of the proposal is to identify priority environmental impacts and issues associated 

with the constructions, widening/upgrading and operation of this proposed Suryabinayak - Dhulikhel 

Section of Arniko Highway and suggest possible mitigation measures for the associated impacts. 

 

The Proponent of this proposed of Suryabinayak - Dhulikhel Section of Arniko Highway 

Widening/Upgrading Project is, Government of Nepal, Ministry of Physical Infrastructure and 

Transport (MoPIT), Department of Roads (DoR). 

C. Project Description 
The Salient Features of the proposed Suryabinayak - Dhulikhel Section of Arniko Highway Project 

for the upgrading and widening of the existing Road and construct new alignment of road in some 

area of Suryabinayak – Dhulikhel section is as follows.  

Table A: Salient Features of the Suryabinayak - Dhulikhel Section of Arniko Highway 
Project Suryabinayak - Dhulikhel Road Improvement Project  

Province No.  3  

Districts Bhaktapur   Kavrepalanchowk 

Municipality Bhaktapur Municipality, 

Suryabinayak Municipality   

Banepa Municipality  

Dhulikhel Municipality 

Total Length Suryabinayak – Dhulikhel section 14.91 Km 
(Including approach Road 0.64km and 0.37km and Tunnel length 1.3 km) 

Road Section 

Road Standard National Highway Standard of DOR, 25m ROW on either side of road 

Number of Lanes of Highway Carriageway 4 lanes (2 lanes for each direction) 

Number of Service Road Carriageway 2 lanes (1 lane for each direction) 

Width of the Central Divider 3.0 m 

Width of Paved Shoulder 2.5 m 

Width of Bus-bays 3.0 m 

Design Speed Up to 80 km/hour (depends on the sections) 
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Surface Type Asphalt 

Type of Work Upgrading including widening 

Improvement of intersections 3 locations (Jagati, Palanse & Banepa) Grade Separated 

Pedestrian Crossing Overhead Bridge Proposed at 6 locations 

Total number of Bus Laybys Proposed at 26 nos. 

Bridges, culverts Number: 7 (Bridges: 3 nos., Span 16 m & 32m; Culverts: 4 nos.) 

Tunnel Section 

A) Tunnel Length 1.3 km at Sanga 

B) Road lanes inside Tunnel 3.5 m x 2 lanes 

C) Nos. of Tunnel Tubes 2 Tubes, one each for each direction 

Project Cost  

A) Total Construction Cost Under review 
B) Total Project Cost Under review 

C) Environment Mitigation Cost NRs. 6,001,170,189  (including Land and House Acquisition Costs) 
D) % Environment Mitigation Cost  Under review 

Source: Preliminary Report, JICA Study Team, 2017 

D. Major Environmental Impacts Identified and their Mitigation Measures Proposed 
a) Beneficial Impacts Due to Project Activities 

During construction stage, beneficial impacts, such as generation of employment opportunities and 

income increasing of local people may be generated. During operation stage, beneficial impacts like 

shortening of travel time and saving of vehicle running cost may occur. 

 

b) Adverse Impacts on Physical Environment 

Temporary and permanent change in land use, impact on air quality degradation, impact on surface 

water quality degradation, impacts due to increasing noise, impact due to wastes, impact upon existing 

public utilities, etc. may occur. 

c) Adverse Impacts on Biological Environment 

Some part of the community forest area at the Sanga pass area with total area 0.25 ha is required with 

cutting of 163 trees. In addition, the nearly 127 private trees need to be cut in Sanga area. A total of 

484 road-side trees will have to cut, which lies on both sides of the existing Suryabinayak – Dhulikhel 

road. 

d) Adverse Impacts on Social, Economic and Cultural Environment 

Conversion of private agriculture land area of 13.34 ha into road section, along with 234 houses 

structure area likely to be affected with 1280 affected people due to loss of house structures and land.  

In Addition to that, there are additional 40 households whose only land will be affected by this Project 

with housed holds population of 284. Hence, in total there are 1488 family members who are Project 

affected people, whose land and structure will be used and acquired by the Project to construct its 

components. Beside these, there are no other impacts which are of serious nature. 

Other associated social impacts are : Inaccessible to the properties due to fragmentation of public and 

private land due to the road alignment; Impacts due to occupational health and safety of workers; 

Decrease in agriculture production due to loss of agricultural land; Impacts due to physical splits of 

communities; Effect or pressure on social service facilities; Impacts due to change in social behavior 

such as crime and Smuggling activities; Possibility of social conflicts due to growth of illegal 

activities; and Impact due to fire after traffic accident. 

E. Mitigation Measures 
The mitigation measures to avoid or reduce above-mentioned adverse impacts are summarized 

hereunder: 
 

a) Physical Environment 

Preventive mitigation measures, such as selection of equipment and proper maintenance, will be 

proposed for mitigating the impact due to NO2 and SO2. Preventive mitigation measures, such as 
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spraying water three time a day at the work areas and washing the vehicles before they leave the 

construction sites, will be proposed for mitigating the impact due to dust in the work area. 

Turbid water discharged from the labor and contractor’s camp site will be appropriately treated by 

septic tank and sedimentation basin before discharge into the river to mitigate the impact on water 

bodies. 

Selection of low-noise type equipment and providing noise barriers at necessary locations and control 

of work hours and days, i.e. stopping at night and weekends, near the vulnerable facilities and 

settlements will be proposed for mitigating the impact due to noise. 

For mitigating the impact on the existing infrastructure the temporary road trail/passage, water supply 

and drain mitigation will be provided on the existing district road during construction so that the daily 

activities in the area will not be affected due to the commencement of the Project. 

Alternative facilities will be provided as a part of the Project to any water supply facilities destroyed 

by the Project. If the planned water intake affects significantly to the existing water use, alternative 

water source(s) will be provided to minimize the impact to acceptable level. 

Crossing passage will be introduced at different locations in order to mitigate the impact due to road 

blockade during construction phase. 

The direct disposal of side surface lead off drains upon private cultivated lands and properties will be 

avoided. Surface runoff and side lead off drains will be managed properly in order to prevent 

significant adverse impacts upon public and property. Muck that will be generated from Tunnel 

excavation work will be dispose on the open space on the side of Punyamata River with construction     

of toe protection wall has been proposed.  

Drainage improvement works will be carried in order to control volume and speed of water flows in 

water courses in the vicinity of exposed soils and slopes. 

Precaution will be taken while using the machines and equipment, especially nearby public and 

private infrastructures and placing of sound barriers along the settlement area to reduce noise 

pollution. 

Cut spots and embankments will avoid the creation of angle greater than the natural angle of repose 

for the local soil type. New embankments should be properly compacted and exposed surfaces should 

be covered with vegetation to avoid slope washout and soil erosion. On cut slopes, landscaping should 

be carried out with bio-engineering works, prior to rainy season, with the application of top soils. 

Use of personal protective equipment will be made compulsory to workers while working. Precaution 

will be taken while using the machines and equipment, especially nearby public and private 

infrastructures.  

Construction Traffic Management Plan will be developed in S-EMAP stage that will comply by 

contractor to maintain flow of construction vehicles without hampering good flow of vehicles. Road 

safety of the highway will be ensured by managing existing traffic properly. Strictly enforce speed 

limits and traffic rules to all the operators. Conduct Traffic Safety Campaign and Media coverage / 

informatory announcements to public several times a year. Educate road side people not to allow their 

children to play on the roads and to allow their cattle to enter in the roads. 

 

b) Biological Environment 

Mitigation measures to counter possible adverse impacts on local biological environment are as 

follows: 

Project will carry out compensatory plantation at the rate of 25 saplings for each felled tree in 

available locations and their management until the age of 5 years. The Project requires to plant 16,175 

numbers of tree saplings of local species within the forest area of Suryamod Perunge Community 

Forest area. 
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Other measures include, encourage and support local community for controlling illegal harvesting of 

forest resources and encroachment into the forest area for settlement. Strict rules and regulation will 

be enforced in and around the forest area to protect from the illegal harvesting of the vegetation and 

wild life. 
 

c) Social, Economic and Cultural Environment  

Mitigation measures, elaborated in Resettlement Action Plan (RAP), to control possible adverse 

impacts on socio-economic and cultural aspects are as follows: 

 Timely distribution of compensation cash for private lands and other private properties. Required 

budgets decided by Compensation Determination Committee (CDC) should be allocated for 

acquisition and compensation during the Project construction.     

 At least one family member of affected household will be provided with income generating 

training and opportunity in the construction and operation of Project. 

 The Project will encourage local people in the involvement of agricultural extension services to 

increase local crop production and adopt better farming techniques.  

 Budget for Environmental and Social Enhancement Costs (Rs. 22,575,000) and Other 

Environmental Mitigation Costs (Rs. 36,500,000) has been allocated. Project will ensure 

occupational health and safety measures and community involvement. Awareness raising program 

will be deliver through local organizations to plan proper usage and management of the 

environment.  

 Awareness raising program should be deliver through local organizations to plan proper usage and 

management of the social service facilities. 

 Security systems will be established to avoid various sorts of conflicts between the local and 

immigrants during the time of construction and operation.  

 Project has proposed locals inhabited adjacent to road alignment by providing with passing zones 

at different locations as appropriate, as safety measure for locals during construction period. 

F. Environmental Management Plan 
The baseline, compliance and impact monitoring including environmental audit of the proposed 

Project have been recommended along with monitoring indicators so as to ensure validity of impact 

prediction, effectiveness of mitigation measures and in overall, long term sustainability of this Project 

and environmentally sound rapid socio-economic development of the community adjacent to the 

Project area. Budget has also been allocated for monitoring during construction period and during the 

first year of operation and environmental auditing cost also has been allocated.  

 

G. Tentative Cost Estimation of Mitigation Measures 
Cost estimation for the proposed mitigation measures, such as Compensatory Plantation and its 

management for 5 years, Private Property Compensation for land and house losses, Social 

Enhancement cost such as skill building trainings and Other Mitigations such as 

pedestrian/animal/drain crossings, fencings, check posts etc. are illustrated in Table C. 
 

Table C: Summary of Cost of Environment Mitigation Cost 
SN Items Amount (NRs.) 

1 Compensatory Plantation Costs 6,228,100 

2 Private Property Compensation Costs 5,935,967,089 

3 Environmental and Social Enhancement Costs 22,575,000 

4 Other Environmental Mitigation Costs 36,500,000 

 
Total Environmental Mitigation Costs 6,001,170,189 

Source: JICA Study Team, 2017 
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;"o{ljgfos — w'lnv]n ;8s ;'wf/ kl/of]hgfsf]  

sfo{sf/L ;f/f+z 

!= k[i7e"dL  

g]kfn ;/sf/sf] cg'/f]wdf hfkfg ;/sf/n] xfn c/lgsf] /fhdfu{ cGt{ut ;"o{ljgfos  w'lnv]n ;8s 

;'wf/ kl/of]hgfsf] nflu k|f/lDes ;j]{If0f sfo{ ub}5 . ;8s :t/pGglt cGt{ut xfn ePsf] b'O{ n]gsf] 

;8snfO{ rf/ n]gdf la:tf/ ug]{, gofF ;'?Ë lgdf{0f, k'n, sne6, ;8s k]l6, rf]s;'wf/x? h:tf sfo{ 

ul/g]5 . o; ;8ssf] s'g} v08df ;fxos dfu{sf] klg of]hgf ul/Psf] 5 . 

o; c/lgsf] /fhdfu{ cGt{/ut ;"o{ljgfos w'lnv]n ;8sv08 eQk'/ lhNnf cGt{/ut eQk'/ / 

;"o{ljgfos gu/kflnsfsf] ljsl;t j:tLx? x'Fb} hfG5 . ;fy} o; ;8s sfe|[knf~rf]s lhNnf cGt{/ut 

ag]kf gu/kflns]f ;fFuf tyf hgun/ w'nLv]n gu/kflnsfx?sf ljsl;t j:tLx? x'Fb} hfG5 .xfn cfP/, 

o; c/lgsf] /fhdf{u lj=lk /fhdfu{ w'lnv]ndf cfP/ hf]l8Psf] 5, h;sf] sf/0fn] o; ;8s v08df 

cfufdL lbgdf ;jf/L ;fwgsf] pNn]lvo a'l4 x'g] b]lvG5 . 

o; ;8s :t/pGgltn], ;8s k|of]ustf{nfO{, ;'ne oftfoftsf] ;]jf k|wfg ub}{5 . ;fy} o; sfo{n] eQk'/ 

tyf sfe|]knfQrf]ssf lhNnfsf afl;Gbfsf] ;fdflhs tyf cfly{s pGglt u5{, /f]huf/Lsf] cj;/ tyf o; 

If]qsf] ko{6s ljsf;df 6]jf k'¥ofpg] 5 . 

xfn :t/pGgltsf] ;DkGg ePsf] sf7df8f}+ ;"o{ljgfos ;8s v08n] cGbflh !% ldg]6n] ofqf ;do 36\g 

cfPsf] 5 . xfn e}/x]sf] ;"o{ljgfosb]lv  w'lnv]n ;Dd ofqf ug{nfO{ #) ldg]8sf] ;do nfUg] ub{5 , h'g 

o; ;8s :t/pGgltn] ofqf ;do cfwfn] 36\g] cGbfh ul/Psf] 5 . 

@= kl/of]hgf k|:tfjsf] på]Zo / k|:tfjs 

o; k|:tfjsf] k|d'v p¢]Zo eg]sf] k|:tfljt ;"o{ljgfos — w'lnv]n ;8s v08sf], ;8s :t/pGglt tyf 

lj:tf/ kl/of]hgfsf] ;~rfngaf6 jftfj/0fLo If]qdf kfg{;Sg] k|efjsf] klxrfg ul/ ckgfpg' kg]{ k|efj 

Go'lgs/0fsf pkfox?sf] la:t[t ljj/0f tof/ kfg'{ /x]sf] 5 .  

o; c/lgsf] /fhdfu{ cGt{ut ;"o{ljgfos w'lnv]n ;8sv08sf], ;8s :t/pGglt tyf lj:tf/ 

kl/of]hgfsf] k|:tfjs, g]kfn ;/sf/, ef}lts k"jf{wf/ tyf oftfoft dGqfno, ;8s ljefu /x]sf] 5 . 

#= kl/of]hgfsf] ljj/0f  

o; kl/of]hgfsf k|d'v ljz]iftfx? tnsf] tflnsf ! df k|:t't ul/Psf] 5 .  

tflnsf !M ;"o{ljgfos — w'lnv]n ;8s :t/pGglt tyf lj:tf/ kl/of]hgfsf] s]xL laz]iftfx? 

kl/of]hgfsf] gfdM    ;"o{ljgfos — w'lnv]n ;8s ;'wf/ kl/of]hgf 

k|b]z g+=  #  

k|efljt  g= kf= 
eQmk'/ lhNnf   M eQmk'/ / ;"o{ljgfos gu/kflnsfx? 

sfe|]knf~rf]s lhNnf  M jg]kf / w'lnv]n gu/kflnsfx? 

kl/of]hgfsf] s'n nDjfO{ 
!$=(! ls=ld -;"o{ljgfos – w'lnv]n v08_ 

-kx'Fr ;8s )=^$ls=ld / )=#& ls=ld / ;'?ª nDjfO{ !=# nDjfO{ 

;8s v08   

s_ ;8s :t/ /fli6«o /fhdfu{ -@% dL= ;8s clwsf/ If]q_ 

v_ hDdf n]g ;+Vof $ n]g -b'j} tkm{ @, @ n]g_ 

u_ hDdf ;xfos n]g @ n]g -b'j} tkm{ !, ! n]g _ 

3_ dWy laefhssf] rf}8fO #=) ld6/ 
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ª_ ;f]/8n k]ed]G6sf] rf}8fO{{ @=% ld6/ 

r_ a; la;]]]]]]]]]]]]]]]]]]]]}}gLsf] rf}8fO{  #=) ld6/  

5|_ l8hfOg utL  clwstd *) ls=ld k|tL 306f 

h_ ;txsf] lsl;s c;kmfN6 sGs|[6 

em_ sfdsf] lsl;s  :t/f]GgtL tyf lj:tf/ 

`_ rf}af6f] ;'wf/  # :yfg  -huft] , knfF;] , ag]kf_  

0f_ af6]f sf6g] 7fpF -cfsfz] k'n_   ^ :yfg   

6_ a; la;]]]]]]]]]]]]]]]]]]]]}}gLsf] ;+Vof @^ a6f 

7_ k'n, sne6{  ;+Vof M & -k'n # a6f / sne6{ $ a6f_   

;'?ª    

s_ ;'?ªsf] nDjfO{ !=# ls=ld, ;f+uf 

v_ ;'?ª leq n]gsf] ;+Vof  @ n]g -rf}8fO{ #=% dL_ 

u_ ;'?ª 6'a sf] ;+Vof   @ a6f, b'a]]} tkm{ 

3_ cGo ;'lawf ;'?ª s/ lng] :yfg -b'j} tkm{ !, !_  

Nffut cg'dfg 

lgdf{0fsf] s'n nfut to x'g] qmddf /x]sf] 

kl/of]hgfsf] s'n cg'dflgt nfut to x'g] qmddf /x]sf] 

aftfj/0fLo k|efj Go'lgs/0fsf] nfut ?= ^,))!,!&),!*( 

aftfj/0fLo k|efjG o'lgs/0fsf] nfutsf] 

k|lt;tdf 
to x'g] qmddf /x]sf] 

;|f]t M Detailed Feasibility Report, hfO{sf l6d, @)!$ 

$= d'Vo jftfj/0fLo k|efj / ltgsf] Joj:yfkg 

$=! ;sf/fTds k|efj  

kl/of]hgf lgdf{0f tyf ;~rfng cjlwdf ;fdfGotof nfebfoL ;sf/fTds k|efjx? lgDg ?kdf x'g]5g 

h:t}M /f]huf/Lsf] cj;/ / cfodf j[l4, cfo cfh{gsf] lqmofsnfk dfkm{t :yflgo dflg;x?sf] cfodf j[l4 

/ k|fljlws l;kdf clej[l¢, ofqfdf nfUg] ;do / b'/L 36g', ;jf/L ;fwg ;~rfngdf nfUg] d'Nosf] art, 

;8s b'3{6gfsf] Go'lgs/0f, jfo'k|b'if0fsf] lgoGq0f Pj+ cfly{s nfe cflb .   

$=@ gsf/fTds k|efj  

o; ;'?ª dfu{ lgdf{0f tyf ;~rfng af6 kg]{ s]lx gsf/fTds k|efjx? o; k|sf/ 5g .  

ef}lts jftfj/0f  

ef}lts jftfj/0fdf kg]{ s]lx cGo c;/x? h:t}M e" pkof]udf c:yfoL tyf :yfoL kl/jt{g, jfo'sf] 

u'0f:t/df x|f;, ;txsf] kfgLsf] u'0f:t/df x|f;, WjgL k|b'if0fjf6 kg]{ gsf/fTds k|efj, kmf]x/ d}nf 

pT;h{gaf6 hn hldgsf] cj:yfdf kg]{ k|efj, k|efljt x'g ;Sg] d'Vo k"jf{wf/x? cflb .  

h}ljs jftfj/0f  

cfof]hgf lgdf{0f tyf ;~rfngaf6 h}ljs jftfj/0fdf kg{;Sg] s]lx k|efjx? h:t}M ;fFufsf] ;fd'bfoLs 

jgsf] )=@% x]S6/df !^# j6f ?vx? IftL x'g] b]lvG5 . ;fy} ;fFuf y]qdf hDdf !@& lghL ?vx? klg 

sf6\g' kg]{ b]lvG5 . ;fy} ;8s lsgf/ bFfof, afFof /x]sf $*$ j6f k|fo sfFOof] hftsf ?vx? sf6\g' kg]{ 

b]lvG5 . 

;fdflhs, cfly{s / ;fF:s[lts If]qdf kg{ ;Sg] k|efjx?  

o; ;8s lj:tf/ cfof]hgf !#=#$ x]S6/ s[lifhGo hldgdf / @#$ j6f 3/ ;+/rgfx?df Iflt k'¥ofpg] 

b]lvG5 . o; sfo{af6 !@*) hgf kl/of]hgf k|efljt kl/jf/ ;Vof 5g\ h;sf]] hldg / 3/ ;+/rgfx? o; 

kl/of]hgfn] lng'kg]{ b]lvG5 . ;f] jfx]s c? $) j6f 3/w'/Lx?sf] vfnL hldg o; kl/of]hgfn] lng'kg]{ 

b]lvG5 h;sf hDdf 3/w'/L ;Vyf @*$ 5g\ . ty;{ hDdf !$** hgf kl/jf/ ;+Vofx? kl/of]hgf k|efljt 

kl/jf/df kb{5g\ h;sf] 3/ ;+/rgf / hldg o; kl/of]hgfn] k|efj kf5||| { . o; afx]s of] kl/of]hgfaf6 

;fdflhs cfly{s If]qdf uDeL/ k|sf/sf] c;/ kg]{ b]lvb}g\ . 
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cGo ;fdflhs k|efjx?dfM gLlh tyf ;/sf/L hUufsf] rSnfaGbL eO{ kx'Frdf sl7gfO{ x'g], lgdf0f{sf] 

qmddf sfdbf/sf] :jf:Yo / ;'/Iff ;DjlGw k|efj kg{], s[lif pTkfbgsf] sdLn] ubf{ e"ldlxg tyf lgDg 

juL{o ls;fg kl/jf/df kg]{ k|efj, s[lifof]Uo hdLgsf] gf]S;fgLn] s[lif pTkfbgdf kg]{ k|efj, ul/j / 

sdhf]/ ;d'bfosf] lj:yfkg x'g;Sg], ef}lts ?kn] ;d'bfosf] ljefhgaf6 x'g] k|efj, ;fdflhs ;]jf 

;'ljwfdf c;/ Pj+ bafj, t:s/Lsf ultljlw a9g ;Sg] ;fy} cfly{s ultljlwsf] j[l4n] ;fdflhs tyf 

n}ªuLs cj:yfdf gsf/fTds k|efj kg{ ;Sg] ;fy} ;'?Ë dfu{df x'g] sltko cjflG5t lqmofsnfk h:t} 

cfuhgL cflbsf] gsf/fTds k|efj. 

%= k|efj Go'gLs/0fsf pkfox? 

jftfj/0fdf kg]{ gsf/fTds k|efjnfO{ sd ug{ jf x6fpg tnsf Go'lgs/0fsf pkfox? ;'emfOPsf] 5 .  

ef}lts jftfj/0f  

Jffo'df NO2 / SO2 sf] k|efj Go"lgs/0f pkfox? cjndjg ug{sf nflu plrt pks/0f sf] 5gf]6 / d{dt 

;+xf/ ul/g] 5 . 

sfo{ If]qdf w"nf]sf] dfqf sd ug{sf nflu lbgsf] ltg k6s kfgL 5ls{g] / ;fy} lgdf0f{ sfo{df k|of]u 

ePsf] ;jf/L ;fwgnfO{ wf]P/÷;kmf u/]/ dfq k|of]u ul/g]5 .  

glhsdf /x]sf kfgLsf] d'xfg Go"gLs/0f ug{sf nflu sfdbf/ / lgdf{0f stf{SofDkaf6 lg:sflzt x'g] 

wldnf] kfgLnfO{ klxn] ;]lK6s 6\of+s / ;]l8d]G6];g 6\of+s Joj:yfkg u/]/ dfq vf]nfdf k|jfx ul/g]5 .  

WjgLsf] k|efj Go"gLs/0f ug{sf nflu sd WjgL pTkfbg ug]{ pks/0fx? k|of]u Nofpg] / clt g} 

;Dj]bgzLn If]qx?df WjGfL a]l/o/ :yfkgf ug]{ / /ftLsf] ;dodf lgdf0f{ sfo{ gug]{ . 

Xfn ;8sdf e}/x]sf] d"Vo k"jf{wf/sf ;+/rgfx? kg]{ c;/sf] Go"gLs/0fsf] nflu / c:yfO{ ;8s÷af6f], 

kfgL, lah'nL 9nsf] cfk"lt{ ul/g] 5 .h;sf] sf/0fn] :yflgo afl;gbfx? ;f] ;]jfaf6 j+lrt x'g] 5}gg\ . 

;8s lgdf{0fsf] sfo{n] af6f] aGb x'g] x'bf / ;8ssf] s]lx :yfgdf cfjt hfjt ug{ ;d:of gxf]; eGg] 

pb]Zon ;f]sf] Go"gLs/0fsf] nflu ;xh cfjthfjt ug{sf nflu j}slNks dfu{ pknAw u/fpg] . 

lghL tyf ;fj{hlgs ;Dkltdfly k|jfx x'g] ;txsf] gfnfnfO{ Jojl:yt ul/g]5 . lghL v]tLof]Uo hdLg / 

lghL ;Dkltdf ˆofFlsg] kmf]x/nfO{ k|ltaGw nufO{g ]5 . ;'?Ëaf6 lg:s]sf] pTifhL{t df6f] k0o{dftf  vf]nf 

5]psf] If]qdf la:yfkg ul/G5 o;n] cfˆgf] k|fs[lts k|jfxnfO{ s'g} ca/f]w gk'uf]; elg plrt 6f]cf] 

Jffnsf] (Toe Wall) Joj:yfsf nflu k|:tfj ul/Psf]5 . 

VffnL /x]sf] hldg / le/fnf] :ynsf] ;+/If0fsf] nflu kfgLsf] k|efjsf] utL / kl/df0f plrt Joj:yfkg 

ul/ s'nf]sf] ljsf; / ;'wf/ ul/g] 5 .  

af6f]sf] gofF lgdf{0f ePsf] embankment x? plrt tl/sfn] lgdf{0f ul/g'kg]{ / gf+uLP/ /x]sf] ;txsf] df6f] 

jUg af6 /f]Sg j[Iff/f]k0f ul/g] 5, ;fy;fy} gofF sfl6Psf] le/fnf] ;txsf] Joj:yfkgsf] nflu bio-

engineering sf] k|of]u ul/g] 5 . 

sfo{If]qdf sfdbf/nfO{ sfd ubf{ clgjfo{ ?kdf JolQmut ;'/Iff pks/0f nufpg' kg]{ 5 . 

;fj{hlgs / lghL If]qx?df d]l;g / pks/0fx?sf] k|of]u ubfP ljz]if Wofg / ;fwfgL ckgfOg] 5 .;} u/L 

dfgj j:tL glhssf] If]qdf WjgL k|b'if0f sd ug{ WjgL cj/f]w ug]{ k|0ffnLsf] Joj:yf ul/g]5 . 

lgdf{0f stf{n] sfo{If]qdf sfd ug{sf] nflu 6«flkms Jofj:yfkg k|ltj]bg agfO{ ;f]sf] cfwf/df /xL sfddf 

k|of]u ePsf] uf8Lx?sf] 6«flkms k|fx ;'rf? ug]{ / cGo ;jf/L ;fwgnfO{ c;/ gk'¥ofpg] . uf8L rfnsx/n] 

lgoldt ?kdf 6«flkms lgodsf] kfngf ug]{ / uf8Lsf] ult l;ldt ug]{ .;do ;dodf hgr]tgf d"ns 

sfo{qmdx? ;+rfng ul/ ;8s k|of]ustf{ / :yflgo afl;GbfnfO{ cjut u/fpg] . 

h}ljs jftfj/0f 
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h}ljs jftfj/0fdf kg]{ k|efjx?nfO{ sd ug{ lgDg pkfox? ckgfOg] 5 . ;'?ªsf] klZrddf kg]{ d'vsf] 

h+undf s/Lj ^$ j6f ?vx? sf6\g' kg]{ b]lvG5 . o; k|efjnfO{ sd ug{ lgodfg';f/ ! ?v a/fa/ @% 

lj?jfsf b/n] pko'Qm :yfgdf !^,!&% j6f :yflgo hftsf lj?jfx? Ifltk'tL{ :j?k j[Iff/f]k0f ;"o{df]8 

k]?Ëf ;fd'bfoLs jgdf ul/g]5 . o;nfO{{ % jif{ ;Dd ;+/If0f Joj:yfkg ;d]t ul/g]5 .  

cGo k|efj Go'lgs/0fsf pkfox?df cj}w ?kdf x'g] ag k}bfj/sf] gf]S;fgL /f]Sg / a:tLdf x'g] ca}w 

cltqmd0f /f]Sg s8f lgod nfu' ug{ ;'emfj lbOPsf] 5 .  

;fdflhs, cfly{s / ;fF:s[lts jftfj/0f  

;fdflhs, cfly{s / ;f+:s[lts jftfj/0fdf kg]{ k|efjnfO{ sd ug{ lgDg pkfox? cjnDag ul/g] 5 . 

lghL hdLg / ;DklQsf] IftL x'g] hUuf wgLnfO{ ;dodf plrt d'cfJhfsf] Joj:yf ul/g'kg]{ b]lvG5 . 

kl/of]hgf lgdf{0fsf a]nf d'cfAhf ljt/0f ug{sf nfuL d'cfAhf lgwf{/0f ;ldltsf] lg0f{o cg';f/ cfjZos 

jh]6sf] Joj:yf ug{ ;'emfOPsf] 5 . d'cfAhf ;DjlGw lj:t[t hfgsf/L csf]{ k|ltj]bg k'g{jf; sfof{Gjog 

of]hgfdf Aoa:yf ul/Psf] 5 .   

kl/of]hgfaf6 k|efljt kl/jf/ / ulDe/ ?kdf kl/of]hgf k|efljt kl/jf/sf] Ps hgf ;b:onfO{ 

cfocfh{gsf] tflnd / cfof]hgf lgdf{0f u/Lbf bIftfsf] lx;fjn] sfd lbOg] 5 . kl/of]hgfsf] sf/0f 

vfBfGg ;+Í6 x'g] ca:yf ePdf ;f]sf] ;+af]wg ul/g]5 .              

jfnLsf] pTkfbg j[l4 ug{sf nflu o; kl/of]hgfn] oxfFsf :yfgLo jfl;GbfnfO{ pGgt s[li{f ljsf; k|ljlwdf 

;+nUg x'g k|f]T;fxg klg ug]{5 .  

;fdflhs / jftfj/0fLo ;'wf/sf] nflu eg]]/ ?= @@,%&%,))) / ?= #^,%)),))) ah]t k|:tfljt ul/Psf] 

5 .  

;fdflhs ;]jf ;'ljwfsf] plrt pkof]u / Joj:yf ug{sf] nflu :yfgLo ;+3–;:yf dfkm{t hgr]tgfd'ns 

sfo{qmd x'g' kg]{ b]lvG5 .   

cfof]hgf lgdf{0f / ;+~rfng ul/bf sfdbf/x? / :yfgLo afl;Gbflar x'g ;Sg] em}—emu8f /f]Sgsf nflu 

;'/Iff Joj:yf :yfkgf ul/g] 5 . 

cfof]hgf lgdf{0f cjlwdf :yflgo afl;Gbfx?sf] cfjfudgnfO{ plrt Aoj:yf ul/g]5 . 

^= jftfj/0fLo Aoa:yfkg of]hgf  

jftfj/0f ;+/If0fsf pkfox? nfu' ug{sf lglDt aftfj/0f Aoa:yfkg sfo{ of]hgf lgd{f0f ul/Psf] 5, 

h;df ;+/If0fsf pkfox? sfof{Gjog ug{sf nflu aftfj/0fLo cg'udg / aftfj/0fLo n]vfkl/If0fsf nflu 

k|:tfa /x]sf 5g . jftfj/0fLo Joa:yfkg sfo{of]hgf laaflbt kIfsf d'2fx?nfO{ ;+/lrt ?kdf ul/g] sfd 

xf], laz]if u/L h'g k|efjnfO{ dxTjk"0f{ ?kdf d'NofÍg ul/Psf] 5 . o; aftfj/0fLo Aoa:yfkg of]hgfn] 

k|flalws sfo{ k|:tfj u/]sf]5, h;sf ;fy} cfjZos sfo{sf] ljj/0f, k|lta]bg / cfjZos sd{rf/Lsf] sfo{ 

bIftf / cfjZos pks/0f, sfo{of]hgf nfu' ug{sf lglDt cg'dflgt nfutsf laifodf kl/eflift ul/Psf] 

5 .  

jftfj/0fLo k|efj Go'gLs/0f ug{sf nflu cg'dflgt nfut  

jftfj/0fLo k|efjnfO{ Go'gLs/0f ug{sf nfuL cg'dfgLt nfut lzif{s h:t} IftLk"tL{ j[Iff/f]k0f / % jif{ 

;Dd Joj:yfkg, hUuf / 3/sf] Ifltsf] plrt d'cfJhf, ;fdflhs ;+j4{gsf nfuL Ifdtf clej[l4 tflnd / 

c? k|efj Go'gLs/0fsf pkfox? h'g tnsf] tflnsfdf lbOPsf] 5 .  
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tflnsf #M jftfj/0fLo k|efj Go'gLs/0fsf nflu nfutsf] ;f/f+z 

qm= ;= ljj/0f hDdf 

! IftLk'tL{ j[Iff/f]k0f nfut  ?= ^,@@*,!)) 

@ lglh ;DklQsf] IftLk'tL{ nfut  ?= %,(#%,(^&,)*( 

# ;fdflhs ;+j4{gsf] nfut  ?= @@,%&%,))) 

$ jftfj/0fLo / cGo ;+j4{gsf] nfut ?= #^,%)),))) 

 hDdf ?= ^,))!,!&),!*( 

;|f]t M hfO{sf cWoog 6f]nL, @)!& 

 

************************ 
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Chapter 1 NAME AND ADDRESS OF THE INSTITUTION 

PREPARING THE REPORT 

1.1 Name of the Proposal and Brief Introduction 

The name of this Proposal is: 

"Environmental Impact Assessment (EIA) of Suryabinayak - Dhulikhel Road Improvement Project in 

Bhaktapur and Kavrepalanchowk Districts (including Tunnel Road in Sanga)”.  

The agreement for conducting Environmental Impact Assessment of Suryabinayak - Dhulikhel Road 

Improvement Project (including Tunnel Road in Sanga) (hereinafter referred to as “the Project”) was 

issued to the Proponent Company by the Ministry of Physical Infrastructure and Transport on April 

17, 2014.  

A Scoping Document (SD) and Terms of Reference (TOR) for EIA were prepared for the proposed 

Project and the Ministry of Forests and Environment (MoFE) had approved the SD and TOR on 6th 

December 2015. This EIA Report is based on this approved TOR for EIA and the field data collected 

during field surveys conducted during September 2017 to January 2018 with the addition of tunnel 

road on Sanga pass area. 

JICA Study Team has prepared the Preparatory Survey Report of the Project in December 2016, and 

the EIA is based on the information available from the report and additional survey started in 2017. 

1.2 Name and Address of the Proponent 

The Proponent of the "Environmental Impact Assessment of “Suryabinayak - Dhulikhel Road 

Improvement Project" in Bhaktapur and Kavrepalanchowk Districts is Government of Nepal (GoN), 

Ministry of Physical Infrastructure and Transport (MoPIT), Department of Roads (DoR), Geo-

Environment and Social Unit (GESU), on behalf of Foreign Cooperation Branch of the Department of 

Roads, who is the Project’s implementing agency. 

Name and address of the proponent is as follows: 

Government of Nepal 

Ministry of Physical Infrastructure and Transport  

Department of Roads 

Geo-Environment and Social Unit 

Babar Mahal, Kathmandu, Nepal 

Tel. 01 4262996, 426 2675 Fax: 01 426 2993 

Email: gesunit@dor.gov.np 

On Behalf of: 

Foreign Cooperation Branch 

Department of Roads 

Babar Mahal, Kathmandu 

1.3 Name and Address of Institute Preparing the Report 

The present EIA Report has been prepared for the Project Proponent by the following Firm. 

Full Bright Consultancy (Pvt.) Ltd. 

P.O. Box 4970, Sinamangal, Kathmandu 

Tel: 01 4468149, 4468118 Fax: 01 4465604 

Email: fbc@mos.com.np 
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1.4 EIA Study Team and Declaration 

The overall responsibility of the contents of this EIA Report will lie with the report preparing 

institution, namely, Full Bright Consultancy (Pvt.) Ltd. 

All the team members have duly declared their involvement and have taken due responsibility in 

preparation of this Scoping Document. The declaration forms from the Study Team members and the 

Project Proponent are attached in ANNEX VII. 

1.5 Organization of the EIA Study Report 

This EIA Report has been organized by following the format and Table of Contents prescribed in the 

Schedule 6, Rule 7 of Section 2 of the Environment Protection Rule, 1997 (first amendment 1999). 

The Report contains twelve Chapters. The Report also includes an Executive Summary in English as 

well as in Nepali. 
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Chapter 2 SUMMARY OF THE PROPOSAL 

2.1 Introduction 
2.1.1 General Project Background: Arniko Highway 

Arniko Highway is an important road linking Kathmandu valley, the capital city, with the Chinese 

Border at Kodari, at about 114 km and is a part of Nepal's Strategic Road Network connecting Central 

and Eastern Nepal. Arniko Highway was constructed under Nepal-China Cooperation which was 

started in 1969, completed on 1971 and came into service from January 1972. Arniko Highway has 

political and economic significance in the national perspective. This Highway has played an important 

role in raising the economic level of the populations of Kavrepalanchowk, Sindhupalchowk and 

Dolakha districts via Lamosangu - Jiri Road, Dolalghat - Chautara and others. Besides this, the 

Highway at Dhulikhel is connected with Terai region through B.P. Highway. 

Arniko Highway connects the urban area of Kathmandu with those in Thimi, Banepa and Dhulikhel. 

The resulting highway and interurban traffic is already beyond the carrying capacity at certain 

sections during peak hours. After the operation of this Highway, it has undergone improvement 

several times because of alignment located in fragile hills. 

With the increasing trade volume between neighboring India and China, the international traffic on 

Arniko Highway is going to be increased in the coming years. The construction of the dry-ports at the 

Indian and Chinese borders as well as the forthcoming Kathmandu-Terai Fast Track will add up 

additional traffic on this highway. Hence it is necessary to widen the highway to cater the increasing 

traffic and to attract further economic activities along the corridor.  

Government of Japan had supported to widen the Tinkune (of Kathmandu) – Suryabinayak (of 

Bhaktapur) section (10 km) of the Arniko Highway. The work had been completed and the road is 

now functional. The road was widened from double lane carriageways to 4 lanes standard, separated 

with two service lanes on both. 

Now, GoN has planned to extend the widening of this Highway from Suryabinayak to Dhulikhel 

focusing to reduce sharp curves and bends in places like Sanga pass area and KU Chowk at Dhulikhel. 

This activity requires acquiring addition land area than that demarcated as RoW. Total length of the 

road to be upgraded is 14.91 km. Initially, there has been lots of public disagreement and protest for 

the RoW set by the government, and regarding the compensation policy forward by the Government 

for this project. The design team has proposed 4 lanes standard with provision of service track at 

major urban areas. Project has also proposed Pedestrian overhead crossing at 6 locations. 

2.1.2 Suryabinayak - Dhulikhel Section of Arniko Highway 

The GoN has planned to widen this Highway from Suryabinayak to Dhulikhel (total length 14.91m). 

The cross-section of existing road is double-lane standard and the present paved carriageway width of 

the road is 6 to 6.5m. The Right-of-Way (RoW) of the road is 25m from the road's center line. 

The proposed section will be the continuation of Tinkune (Kathmandu) – Suryabinayak (Bhaktapur) 

road upgrading project. The upgrading works include widening of the existing two lanes to four lanes 

as fast lanes, with provision of new construction of bridges and culverts, sidewalks and junction 

improvements as necessary. The two lanes on either side of fast lanes are also proposed as a service 

road. 

The Suryabinayak - Dhulikhel Section of Arniko Highway passes through the built-up areas of 

Bhaktapur Municipality and Suryabinayak municipality of Bhaktapur District and Sanga, Janagal, 

Banepa and Dhulikhel Municipality of Kavrepalanchowk district. 

Arniko Highway at Dhulikhel is connected with BP Highway which has increased the traffic volume 

in this section. The upgrading work will provide better transportation facilities to the road users, 

enhance the socio-economic activity of number of villages within Bhaktapur and Kavrepalanchowk 

districts, enhance tourism in the project influenced area and generate employment opportunities. 
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The general environmental setting of this road is that it passes through some urban areas such as 

Jagati, Sanga, Banepa and Dhulikhel. Other than these, most of the road passes through agricultural 

land and sparse settlements. Small section of the road passes through forest area which has less 

significant effect. There are trees on both sides of the proposed road project which needs to be cleared. 

Few private houses are out of RoW and need not be disturbed, except at Jagati where old settlement is 

next to the existing road and need to be cleared. Other major environmental issues are not observed at 

present. 

After the completion of upgrading of Kathmandu – Suryabinayak road, the travel time from 

Kathmandu to Suryabinayak is approximately 15 minutes. The travel time from Suryabinayak to 

Dhulikhel is approximately 30 min. After the upgrading of the Highway, the travel time is expected to 

reduce by half. Importantly, the journey will be comfortable, wear and tear of the vehicles will be less 

with less fuel consumption and maintenance cost of the vehicles will also be less. 

2.1.3 Salient Features of the Project 

The Project is improvement of the existing Road and construct new alignment of road in some area of 

Suryabinayak – Dhulikhel section of Arniko Highway. 

Table 2.1-1  Salient Features of the Suryabinayak - Dhulikhel Section of Arniko Highway 

Project Suryabinayak - Dhulikhel Road Improvement Project  

Province No.  3  

Districts Bhaktapur   Kavrepalanchowk 

Municipality Bhaktapur Municipality, 

Suryabinayak Municipality   

Banepa Municipality  

Dhulikhel Municipality 

Total Length Suryabinayak – Dhulikhel section 14.91 Km 
(Including approach Road 0.64km and 0.37km and Tunnel length 1.3 km) 

Road Section 

Road Standard National Highway Standard of DOR, 25m ROW on either side of road 

Number of Lanes of Highway Carriageway 4 lanes (2 lanes for each direction) 

Number of Service Road Carriageway 2 lanes (1 lane for each direction) 

Width of the Central Divider 3.0 m 

Width of Paved Shoulder 2.5 m 

Width of Bus-bays 3.0 m 

Design Speed Up to 80 km/hour (depends on the sections) 

Surface Type Asphalt 

Type of Work Upgrading including widening 

Improvement of intersections 3 locations (Jagati, Palanse & Banepa) Grade Separated 

Pedestrian Crossing Overhead Bridge Proposed at 6 locations 

Total number of Bus Laybys Proposed at 26 nos. 

Bridges, culverts Number: 7 (Bridges: 3 nos., Span 16 m & 32m; Culverts: 4 nos.) 

Tunnel Section 

D) Tunnel Length 1.3 km at Sanga 

E) Road lanes inside Tunnel 3.5 m x 2 lanes 

F) Nos. of Tunnel Tubes 2 Tubes, one each for each direction 

Project Cost  

E) Total Construction Cost Under review 
F) Total Project Cost Under review 

G) Environment Mitigation Cost NRs. 6,001,170,189  (including Land and House Acquisition Costs) 
H) % Environment Mitigation Cost  Under review 

Source: Preliminary Report, JICA Study Team, 2017 

2.2 Project Location 

The proposed project Suryabinayak–Dhulikhel Road lies in Bhaktapur and Kavrepalanchowk 

Districts. The Alignment passes through Suryabinayak (Start Point), Jagati, Bhatedhikuro, 

Nalinchowk, Palanse, Saga, Bhaisepati, Pul Bazar, Banepa, Dhulikhel (End Point). 



Environmental Impact Accessment of Suryabinayak - Dhulikhel Road Improvement Project FINAL REPORT 

5 | P a g e  

 

 
Figure 2.2-1 Location Map of Project Road 

 
Source: JICA Study Team 

Figure 2.2-2 Satellite Imagery of Project Location 

2.3 Project Area Delineation 

For the study of EIA, the possible areas where the impacts can be expected are delineated as Direct 

Impact Area (DIA) and Indirect Impact Area (IIA). The description of the delineated areas, along the 

alignment is described as follows: 

2.3.1 Direct Impact Area (DIA) 
The following are the immediate influence area of the road, along which the road alignment passes: 

Table 2.3-1  Project Affected Areas 

District Municipality 

Direct Impact Area 

(DIA) 

Indirect Impact 

Area (IIA) 
Including New 

Road Alignment 

Tunnel 

Section 
Ward No.  Ward No.  

Bhaktapur 
Bhaktapur Municipality 4,5,6,7 & 8  No  

Suryabinayak Municipality  6,8,9,10,11& 12 5 & 13 Yes Yes 

Kavrepalanchowk 
Banepa Municipality  5,6,8, 10, 11,13 &14 1, 2, 3, 4, 7, 9 &  12  Yes Yes 

Dhulikhel Municipality 3,4,6 & 7  1, 2,  & 5 Yes  

DIA: 50 m RoW for surface road, and alignment. Defined as ‘directly affected area.’ 

IIA: Within 500 m from the boundary of the RoW. Defined as ‘indirectly affected area.’ 
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Source: JICA Study Team, 2017 

2.3.2 Indirect Impact Area (IIA) 
The following are the adjacent municipalities that are considered to be within wider influence areas: 

Suryabinayak Municipality: Katunje Banepa Municipality: Tathali, Tukucha Nala, Urgrachandi, 

Mahendra Jyoti, Kavre Nilya Chandeswori etc. 

2.3.3 Zone of Influence (ZoI) 
The areas other than DIA and IIA may also come into impact during construction stage and 

operational stage with cumulative combine impacts of it and other project activities in the surrounding 

area which is ZoI. ZoI of this project consists of municipalities falling within its alignment where the 

project activities will not have its direct effects and the impacts will be low. 

2.4 Objectives of EIA 

The prime objective of an EIA study is to inform decision makers and stakeholders about the potential 

impacts of the Project and to propose mitigation measures for avoiding and minimizing adverse 

impacts to acceptable level, so that the Project is implemented in socially acceptable and 

environmentally sound manner. 

In specific terms, the objectives of the EIA of this Project are as follows: 

A. To identify and document the existing physical, biological, socio-economic and cultural 

baseline conditions in the Project Affected Areas. 

B. To analyze and determine the potential positive and adverse impacts of the Project in terms of 

both direct and indirect impacts, including definition of their extent in the context of areas 

affected, and whether the impacts are temporary or permanent. 

C. To formulate and propose practical mitigation measures for adverse impacts, enhancement 

measures for positive impacts, and to incorporate necessary safeguards measures in the 

Project design, the Construction Plan, and the Operation Plan. 

D. To outline requirements to minimize risks of environmental damage to the Project or other 

resource management entities operating in the area. 

E. To determine the potentials for improvements to natural resources and environmental 

management and socio-economic benefits to communities in the Project Area and its 

surroundings. 

F. To prepare Environmental Impact Assessment Report according to the Environmental 

Protection Rules (EPR), 1997 and JICA Guidelines for Environmental and Social 

Considerations, 2010, so that the Project could be implemented. 

G. To identify the potential environmental consequences. 

H. To informs decision makers and concerned parties about environmental implications of 

proposed Projects. 

2.5 Rationality for Conducting EIA 

The rationality for conducting EIA is to determine whether the implementation of project may result 

adverse environmental impacts to the local people and its surroundings.  

In the past, an IEE survey was conducted and approved for the Suryabinayak - Dhulikhel Road 

Improvement Project. But at present, the same Suryabinayak - Dhulikhel Road Improvement scope 

has been change by including new road alignment with tunnel road option. Due to this added scope of 

work, which requires government to acquire additional private land and property. Hence, these 

acquiring new public land area and property have made this Project to carry out the EIA study. 
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2.5.1 Legal Rationality of Conducting EIA 

2.5.1.1 Provision under Highway 
The Project is upgrading, widening and improvement of the existing road with construction of new 

alignment for National Highway. According to the Schedule 2 (pertaining to Rule 3) Clause D Road 

Sector – No. 1 (a) of the Environmental Protection Rules, 1997 (last amendment 2007/08/02), the 

Project is required full-scale EIA that require approval of Ministry of Forests and Environment 

(MoFE), including identification of the impacts and their significance, and the proponent’s proposal 

for mitigation and monitoring measures and plans. 

In this context, this Proposal is considered to require a full-scale EIA Study to be conducted and 

receive approval from, MoFE, which is the competent agency for the approval of EIA studies and 

ensure the integration of mitigation measures with project activities. EIA Report of the Proposal will 

be prepared after the approval of Scoping Document and Terms of Reference. 

The GoN has made it mandatory and requires proof of people’s participation in the very beginning of 

the project. It is required by the Act that an early scoping report is presented to the decision makers 

before a detailed EIA is carried. The very early stage of EIA, in the scoping phase itself, if issues 

existed, discussion forums are availed legally to overcome those before a proposal is enacted on. Issue 

identified during scoping, provides guidance to EIA and Environmental Management Plan (EMP). 

Public consultation is the key process for conducting scoping to identify the issues; which upon 

analysis can be ascertained as significant issue. 

2.5.1.2 Provision under Highway Construction 
The Project has proposed construction of new road section of 2.87 km of National Highway Category 

(which includes 1.3 km of double-tube Tunnel). 

According to the Schedule 2 (pertaining to Rule 3) Clause D Road Sector – No. 1 (a) of the 

Environmental Protection Rules, 1997 (last amendment 2007/08/02), the Project is required full-scale 

EIA that require approval of MoFE, including identification of the impacts and their significance, and 

the proponent’s proposal for mitigation and monitoring measures and plans. Thus, because of this 

legal rationality, the EIA of this Project is conducted. 

Other associated rationalities are discussed hereunder: 

2.5.1.3 Provision under Forest Clearance 
The proposed Project does not require clearance of large areas of forest. However, it requires felling 

of some road-side trees and some trees belonging to a Community Forest, of about 0.25 hectares 

which does not fall under any National Park or Conservation Areas.  

 

From the criteria of forest clearance, Schedule 1 (pertaining to Rule 3) Clause A Forest Sector of the 

Environmental Protection Rules, 1997 (last amendment 2007/08/02), “any proposal requiring 

clearance of not more than 5 hectares of forest area” would require an IEE study.  

2.5.1.4 Provision under Tunnel Construction 
The Environmental Protection Rules, 1997 (last amendment 2007/08/02), does not contain any 

provision for requirements of conducting EIA for Tunnel construction. However, there is provision of 

conducting IEE for the construction of Tunnel according to the Schedule 1 (pertaining to Rule 3) 

Clause D No. 5, of EPR, 1997. 
 

2.5.1.5 Provision under Project Costs Consideration 
The Environmental Protection Rules, 1997 (last amendment 2007/08/02), according to the Schedule 1 

(pertaining to Rule 3) Clause L No. 5, of EPR, 1997, large Projects of estimated Project Cost 

exceeding Rs. 250 million requires an EIA study. This Project exceeds this threshold and thus an EIA 

level study is required. 
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Chapter 3 METHODOLOGY ADOPTED 

 

In this Chapter, the methodology adopted during the conduction and preparation of this EIA Study 

Report for the Arniko Highway Improvement Project is briefly described. The Chapter describes the 

general method adopted, and field data collection including analysis and Report presentation. 

The EIA study has followed the basic steps outlined in Environmental Protection Act (EPA)/EPR-

1997, and National EIA Guidelines-1993. Necessary information was generated through review of 

technical documents and field works. During field visits, area experts were involved in identifying 

issues and possible impacts related to the Project activities, by the method of inspection, verifications, 

observations and discussions with local residents and key informants. Secondary information was 

collected through published reports and interpretation of maps and photographs. Primary information 

was generated through questionnaire, checklist, measurement and consultation. Furthermore, local 

people were contacted and interviewed to solicit information. A number of stakeholder meetings and 

Focus Group Discussions (FGD) was held in the Project areas.  

The principal steps undertaken in the EIA methodology to accomplish the assignment were: 

 Literature review of Relevant Documents and Map Interpretation, 

 EIA Scoping Document and TOR preparation and approval, 

 Site inspection and field study to collect primary information on physical, biological, socio-

economic, cultural and historical issues, 

 Verification of secondary information through cross-check of data, interview and 

participatory discussion with local people, 

 Public hearing to disseminate the Project related information and to incorporate the public 

interest and aspirations, 

 Compilation of Data, Identification of potential impacts, mitigation measures, EMP, and other 

Chapters as per EIA requirements for final EIA report. 

3.1 Preparatory Works for EIA Conduction 

3.1.1 Literature Review 

Relevant information for the study was collected through extensive review of literature. Relevant 

documents and reports were collected and reviewed to detail out the nature of the Project and identify 

the preliminary list of potential environmental impacts. The detail review of “Draft Report on Detail 

Feasibility Study” of proposed Project was done extensively. 

In order to develop checklist and questionnaire, this study has also reviewed extensively, the National 

Environmental Impact Assessment Guidelines (EIAG) 1993, the EIA guidelines for Forestry Sector 

1995, Environmental Management Guidelines 1999, and Environmental Assessment in the Road 

Sector (A Policy Document of January 2000). JICA Guidelines for Environmental and Social 

Considerations (2010), ADB Safeguard Policy Statement (2009) and ADB Environmental Assessment 

Guidelines (2003) were also reviewed to include the construction related environmental issues in this 

report.  

After the review of literature and documents, the Study Team delineated the areas, where the Project 

is expected to have its impacts. Maps were prepared showing potential development areas, natural 

resources and possible impacts on them from Project activities. Based on this information, a base-map 

of the Project area was prepared for its use during field surveys. 

3.1.2 Review of Relevant Government’s Policies, Laws, Guidelines and Manuals 

The proposed Project attracts various national policies, laws, guidelines, manuals and standards of 

GoN. Apart from the GoN policies, laws, guidelines and standards, the Project will also attract the 

international convention treaties to which Nepal is a signatory. The reviews of the relevant documents 

were conducted and are summarized in Chapter 11 of this Report.         
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3.1.3 Study of Maps /Other Maps 

In conjunction with the Project’s technical reports, 1:25000 topographic maps were carefully 

reviewed and present changes occurred were noted during field verification by all experts within the 

direct and indirect impact zones in the Project area. Similarly, Geological Maps and Satellite Images 

are also used to study the existing geology of highway alignment.  

Table 3.1-1 List of Maps Studied 

SN Map Type Sheet No. Scale 

1 Topographical Maps, DoS, (Published Date 1997) 2785 06A, 2785 05B 1:25,000 

2 
Geological Map of Part of Bhaktapur and Kaverepalanchowk 

Districts 
 1:50,000 

3 Satellite Imagery, Google Earth Imagery   

3.2 Preparation of Scoping Document (SD) and Terms of Reference (TOR) 

The Scoping for the EIA was undertaken in accordance with the EPA/EPR-1997 to determine the 

scope of the EIA, and to inform stakeholders about the proposed Project and to receive their 

comments on relevant environmental issues and identify priority issues for environmental assessment. 

Scoping exercise, besides review of Project’s Detailed Feasibility Report and other Project related 

literature, included publication of 15 days Public Notice (Annex-6), inspections of Project 

construction site, and discussions with local people, stakeholders and concerned government officials. 

The environmental issues of priority concerns in the scoping document were based on the experiences 

of the consultants on the similar type of Projects incorporating the concern received during formal and 

informal deliberations with local people and other concerned stakeholders. 

The issues and possible impacts identified in the Scoping Document were categorically tabulated as 

Issues identified and prioritized for EIA Study and were incorporated in the Terms of Reference 

(ToR). The ToR was prepared by including these potential issues, as per the Schedule-4 of EPR 

pertaining to Rule-4 and Rule-5 (attached in Annex-10). The main EIA study was focused on the 

detailed analysis of the environmental issues identified in the approved SD and ToR. 

The Scoping Document and ToR was approved by MoFE, after its formal review, dated 6th December, 

2015. 

3.3 Conduction of Field Data Collection for EIA Study 

3.3.1 Site Inspection and Field Study 

After the approval of Scoping Document and ToR, field studies were conducted in the Project site 

areas in an extensive manner. A study team’s professionals visited and collected the overall basic 

information regarding the Project site area and site-specific information.  

The data collection and field study had been carried out in July – October 2014 and again during 

September 2017 to January 2018 with the addition of tunnel road on Sanga pass area. 

3.3.2 Field Study and Collection of Baseline Data 

The detail field study was conducted to generate information on physical and biological resources and 

social status after fixing the alignment and the RoW. Information on major flora and fauna species 

was collected though alignment walk and interacting with the local people. Loss of agriculture land 

and forest area was calculated from cadastral survey prepared by Social survey unit. The study team 

also discussed with the officials of the district organization, local bodies, and district forest office and 

personnel to verify the information and collected their concerns and opinions. The brief description on 

the Field Study methods is given hereunder. 

3.3.3 Physical Environment Survey 

Field observation and walk-through survey was adopted to verify information on drainage system, 

land stability and soil type, hydrological study of area, water sources (type, quality, and quantity), 
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solid waste management system/ spoil disposal and construction materials storage sites, ground water 

level, landslide prone/ swampy area, work camp and labor camp, and other construction related 

environment issues. Checklist was used to generate information on water drainage and insulation 

problem, erosion problem and possible accumulation of construction waste in the natural resources 

including agricultural land. Similarly, baseline data for air, water and noise quality were also 

measured and recorded (attached in Annex 2) with the following outlined method of survey 

 

Table 3.3-1 Method of Survey of Air Quality, Water Quality and Noise Pollution 

 Method of Measurement 

NO2 Griess-Saltzman Reaction Method (ASTM-D 1607-91) 

PM10 Gravimetric (LVAS), JIS Z 8814 (1981) method 

TSS Oven Drying, 2540 D APHA 

BOD 
Winker Azide Modification (Dilution &Seeding), 5210 B 

PAHA 

Noise Pollution Sound level meter  

3.3.4 Biological Environment Survey 

A checklist was used to generate field level information on major plant species, mammals and birds, 

forest condition, forest types and status and occurrences of other wildlife. Local people and concerned 

authority personnel from Suryamode Perunge Community Forest, the District Forest Office (DFO), 

Forest Range-post Office, were contacted to collect information on the occurrence of the place species 

and status of wild mammals, birds and reptiles with focus on their movement and distribution using 

the parameters like, common, fair, sparse and rare. Likely environmental impact and practical 

mitigation measures due to proposed Project activities on biological environment were discussed with 

local people and concerned stakeholders like the Community Forest Users Group (CFUG) members 

and Department of Forests (DoF) officials.  

Sampling and quantification methods used for collecting information on trees within the Project area 

are discussed hereunder.  

Ecosystem: Fauna and Flora 

Local people and concerned authority personnel from Suryamod Perunge Community Forest, the 

District Forest Office, Forest Range-post Office, were contacted to collect information on fauna and 

flora. According to the local people, it has just observed some kinds of frogs, snakes, and several 

kinds of wild birds in the exact project area that is very common around the region. However, there 

are some species living around the neighboring mountains. Possible ecosystem of surrounding areas 

are as shown in items and tables below: 

 

1）Non Timber Forest Product (NTFP) 

Regarding NTFP, there were very few significant species reported. The NTFP reported within the 

Suryamod Community Forest and on the surrounding area of project site with their uses are in the 

following table. 

 

Table 3.3-2 List of NTFP found around Suryamod Community Forest and along the Project 
Area 

Local 
Name 

Scientific Name Use, Purpose IUCN 
NPWC 

Act 

Kafal  Myrica esculenta Food (fruit), medicine - - 

Mayal  Pyrus pashia Food (fruit), medicine, fodder - - 

Jamun  Syzygium cumuni Food (fruit), fodder - - 

Ainselu  Rubus ellipticus Sm Food (fruit) - - 

Taru bans  Bambusa nutans 
Basketry, crafts, mat boards and flooring 
tiles. 
Occasionally in house construction.  

- - 

Ban negalo  
Drepanostachyum 
khasianum 

Basketry, crafts. Occasionally in house 
construction.  

- - 

Narkat Phragmites maxima Basketry, crafts. Occasionally in house - - 
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Local 
Name 

Scientific Name Use, Purpose IUCN 
NPWC 

Act 

construction.  

Khar Imperata cylindrical 
Occasionally in house construction 
(roofing).  
Medicine 

- - 

Amriso 
Thysanolaena 
maxima 

Broom 
- - 

Tetapati  Artemisia vulgaris Tea, flavor - - 

Source: Field Survey, EIA Study Team, 2018 

2）Faunal Species 

Mammals like ban biralo (Felis chaus), kharayo (Ochotona nepalensis), dumsi (Hystrix indica), 

Ratuwa Mriga (Muntiacus muntjak), and syal (Canis aureus) were reported found in the surrounding 

forest of the project area. These animals do not have their permanent habitat on and around the Project 

area but have been sported and seen by the community forest user personals as they commute. Based 

on their information it is known that these wild animals passes and move around from the surrounding 

forest to the Project area.  

 

Table 3.3-3List of Faunal Species reported in and around the Suryamod Community Forest 
Local Name Common Name Scientific Name IUCN NPWC Act 

Syal Jackal Canis aureus indicus - - 
Chituwa Leopard Panthera pardus - - 
Ratuwa Mriga Common Deer Muntiacus muntjak - - 
Badel Wild boar Sus scrofa - - 
Kharayo Hare Lepus - - 
Ban Biralo Wild Cat Felis chaus - - 
Dumsi Porcupine  Hystrix brachyura - - 
Chamero Painted Bat Kerivoula picta - - 
Nyauri Musa Common Mongoose Herpestes edwardsi - - 
Squirrel Mauri Musa Sciuridae  - - 

Source: Field Survey, EIA Study Team, 2018 

3）Birds  

Regarding birds, ban kukhura (Gallus gallus), chil (Spizaetus nepalensis) chyakhura (Perdix 

hodgsoniae), dhukur (Streptopelia senegalensis), jureli (Hypsipetes sp.), teetra (Francolinus 

francolinus) and kalij (Lophura leucomelana) were found. 
 

Table 3.3-4List of Major Birds Species reported in and around Suryamod Community Forest 
and along the Project Area 

Local Name Common Name Scientific Name IUCN NPWC Act 

Munal Crimsom-horned Pheasant Tragopan satyra - - 
Mayur Indian Peafowl Pavo cristatus - - 
Dhukur Spotted Dove  Streptopelia chinensis - - 
Ban Kukhura  Jungle Fowl  Gallus - - 
Suga Rose-Ringed Parakeet Psittacula krameri  - - 
Maina/ Saarung Mayna Acridotheres Tritis - - 
Bhagera Sparrow Passer domesticus - - 
Battai Common Quail Coturnix - - 
Lato kosero Spotted Owlet Athene brama - - 
Lampuchhre Common Green Magpie Cissa chinensis - - 
Jureli Red-vented Bulbul  Pycnonotus cafer - - 
Rani chari Scarlet Minivet Pericrocotus flammeus - - 
Chil Kite Spizaetus nepalensis - - 
Kalij kalij pheasant Lophura leucomelana - - 

Source: Field Survey, EIA Study Team, 2018 

http://birdsofnepal.wordpress.com/2013/05/25/spotted-dove/
http://birdsofnepal.wordpress.com/2013/04/10/red-vented-bulbul/
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4）Amphibian, Reptiles and Aquatic Life 

Some of the aquatic life present in the small streams are Asala (Schizothoraichthys progastus), 

Budhuna (Garra sp), Hile (Channa sp.), katle (Neolissocheilus hexagonolepis) and Frog (Rana 

Tigrina) and reptile like Rat snake (Pantherophis Obsoletus), Grass snake (Natrix natrix) is also found 

in project area. 

 

Insects like Fulvous Forest skimmer (Neurothemis fulvia), Lemon Pansy (Junonia lemonias), Ant 

(Peekhamian Mimicry), Grasshopper (Caelifera), Macdunnoughia Tetragona (Macdunnoughia 

(Puriplusia) Tetragona), Lynx Spider (Pescetia Viridans). 

 

All above species are not recorded in IUCN's Red List. In addition, field observation was done along 

the proposed alignment, especially the area of approach roads to the tunnels. The habitat is almost 

cultivated as narrow step-like farmland along the stream, and there are only small glass and flowers, 

such as rape blossoms except river-bank trees which is surveyed as trees and forest in following part. 

Stream is very steep and water depth is also shallow, therefore not aquatic creatures like fish has not 

been observed. 

 

As a result, it has not been reported/observed any endangered species around the project site.  

3.3.5 Sampling and Quantification 

Inventory of the likely loss of trees in Community Forest was made and a Diameter at Breast Height 

(DBH) was measured, and heights of each tree species were estimated, and all species were recorded 

and tabulated.  

Based on the tree inventory, the total numbers of trees to be cut from the entire required forest area are 

calculated. Biological data are given in Annex III. 

3.3.6 Socio-economic and cultural Survey 

The study team visited the entire Project area and households along the alignment and the RoW to 

gather information related to socio-economic condition of the people residing in the Project area. 

Census Survey of the project affected Households and three interaction meetings were conducted at 

project areas during the field survey. Municipality officials were also contacted to verify the socio-

economic information. General level of socio-economic conditions of the local people was obtained 

by enquiring the likely affected people. The household survey was carried out to collect the baseline 

information on social, economic, cultural and historical aspect of the area. The structured household 

survey questionnaires include the questions of demography, economic status, literacy, ethnicities, 

religion, views regarding the Project, expectations from Project, historical and archaeological 

significance of Project area etc. Community social service structures including the location of temples 

and other historical and archeological structures were demarcated in the map and possible impacts 

predicted.  

Possible loss of land and property was calculated through overlay of design map and cadastral map. 

To carry out the analysis on impact due to losses, a social impact assessment followed by a census of 

potentially affected persons and verification of their affected assets were conducted and discussed 

hereunder.  

3.3.6.1 Social Impact Assessment 

The Social/Resettlement Team carried out the activities of social impact assessment based on the 

social safeguard policy of GoN. The Team visited the affected areas, identified and consulted key 

stakeholders and also identified affected families, following combined Census, inventory of losses 

and socio-economic survey of all households to be affected by land acquisition for this Project was 

conducted by using the structured questionnaire and checklist (given in Annex VIII). The social 

impact assessment was undertaken as a part of resettlement impact assessment. The study identified 

the following key social issues for investigation: 
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 Loss of private property and other assets (land and houses) and compensation modalities for 

these losses 

 Population displacement  

 Economic condition of Project affected people 

 Identify SPAFs and vulnerable group along the proposed road corridor  

3.3.6.2 Land Plot Survey 

The Land Plot Survey was carried out by obtaining the cadastral maps of the Project Area and 

overlaying the Project’s design over it. This survey identified the extent and effect of land loss, and 

then after prepared land loss records for each individual plot affected. Process followed for 

identification of Project Affected Peoples (PAPs) and their survey are as follows: 

 Obtaining the designs of all the alignment from engineering design team. 

 Obtaining cadastral maps from respective Survey Office in all districts viz. Bhaktapur and 

Kavrepalanchowk. 

 Carrying out cadastral survey by experienced Surveyor team using cadastral survey 

equipment and total station to identify coordinate in the cadastral map because all cadastral 

maps of these areas are free sheet. 

 Overlaying road design into cadastral map and delineate the boundary and plots of affected 

lands of the alignment. 

List of Project Affected Households within the project area is attached in Annex-IV (Section G), 

which enlists the District, Municipality, name of the Household Head, family size, occupation and 

their annual income. Similarly, the list of project affected land parcels of both the district is attached 

in Annex-IV (Section H& I). 

3.3.6.3 Assets Inventory 

The asset inventory has been carried to prepare a complete inventory of affected persons and their 

assets affected by the Project. This inventory also records the ownership status of the affected persons 

such as legal title holder, non-title holder, encroachers and squatters etc. The social staff recorded the 

relevant information of affected persons with the help of affected people and local community (given 

in Annex 4). 

3.3.6.4 Census, Socio-economic Survey and Asset Verification 

The structured questionnaires were used to administer individuals within the target groups (Directly 

affect group by the project). Consultative meeting with local people, field observation and group 

discussion with APs and other stakeholder were conducted to collect the socio-economic data. A 

census of potentially affected persons was recorded. Combined census and socio-economic household 

survey using census form with the heads/ senior member of the affected families were conducted. The 

objectives of the socio-economic survey are to prepare profile of affected persons, assess incomes, 

identify productive activities and plan for income restoration, develop relocation options and develop 

social preparation phase for vulnerable groups (if required). The details of the outcomes are discussed 

in Chapter 5 and data given in Annex IV. 

3.4 Preparation of EIA Report 

3.4.1 Compilation of Baseline Information, Impact Identification, Prediction and 
Evaluation 

Based on the primary and secondary information, the baseline information related to the issues as 

indicated in Scoping Document and Term of Reference, were compiled and are presented in Chapter 5 

and Annex 2, 3 & 4 of this EIA study report. The possible environmental impacts were identified 

considering proposed Project activities and its interaction with surrounding environment in time and 

space and accordingly the impacts were evaluated and presented in Chapter 6 in accordance to 

Schedule 6 of EPR, 1997. 
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3.4.2 Prescription of Mitigation and Enhancement Measures, Monitoring and 
Auditing 

The mitigation and enhancement measures were proposed in order to ameliorate the beneficial 

impacts and avoid or mitigate the adverse impacts considering the identified impacts, their nature, 

extent and complexity, identified during the EIA exercise. While recommending the mitigation option, 

a realistic approach was applied such that the measures could be employed in the local context and 

discussed in Chapter 8. Monitoring plan is formulated to assess the effectiveness and implementation 

status of mitigation and benefit augmentation measures. Auditing plan was also designed to verify the 

past and current environmental performance and given in Chapter 10. 

3.4.3 Preparation of Environment Management Plan 
Environment Management Plan (EMP) was prepared to ensure and evaluate the effectiveness of each 

of the mitigation and enhancement measures adopted to minimize the environmental impacts and to 

ameliorate the overall environmental conditions within the region of influence. The basic objectives 

of EMP are that it clearly spells out the environmental concerns of the Project and prescribes a 

systematic environmental management system to be followed to attain the environmental 

improvements in and around the Project vicinity. The associated costs for adopting mitigation 

measures and enhancement measures were also estimated and given in Chapter 9. 

3.4.4 Alternative Analysis 
A Chapter on the possible alternatives to the Project’s design and components was identified and 

discussed in Chapter 7. 

3.5 Limitations 
3.5.1 Study Limitations 
The proposed Project is envisaged to upgrade and widen the existing road to provide better 

transportation facilities to the road users, enhance the socio-economic activity of number of villages 

within Bhaktapur and Kavrepalanchowk Districts, enhancement of tourism in the project influenced 

area, employment generation.  

This study limits primary information along the alignment’s RoW that is, within 25m on either side of 

the road alignment, for physical, biological and socio-economic and cultural information. Furthermore, 

the limitations of the socio-economic Household Survey, encountered during the survey were:  

 The socio-economic household survey could not cover all affected households as the people 

could not be contacted during survey period, and these remaining people need to be contacted 

prior to Project implementation. 

 The delineation of the boundaries of land to be acquired, obtained through overlaying the 

design on cadastral map, needs to be re-verified prior to Project implementation. 

This study has followed the basic concept of EIA so as to make the report site-specific, to the extent 

possible. Hence, this study limits information generation along the road alignment and the right-of-

way (RoW) i.e. within 25m on either side of the road for physical and biological information. 

Information on possible acquisition of land and property has also been limited to road alignment and 

RoW. However, emphasis has been given to generate Socio-economic information for each adjoining 

settlement to relate impacts with the settlement activities. 

3.5.2 Project Limitations 
This EIA study’s Project limitations are those activities that are proposed to be constructed within this 

Project, namely the widening and upgrading of existing road to 4 lanes main road with 2 service lanes 

on either side, construction of 1.3 km of double-tube tunnel road, 3 culverts and 4 bridges, 6 

Pedestrian Crossing overhead bridges and associated land development works with Improvement of 

intersections and Bus Layby area, and slope protecting and improvement works are also included in 

the Project activities. Necessary other facilities such as toll gates, operation office, etc. are also 

included in the Project activities. 
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Chapter 4 DETAILS OF THE PROJECT 

In this Chapter, brief engineering details of the various components of the proposed Project are given, 

which have been referred from the Detailed Feasibility Report prepared by the JICA Study Team. 

4.1 Type of Proposal 

The present proposal is of the type for upgrading, widening and Improvement at some places for 

14.91 km from Suryabinayak to Dhulikhel, including construction of 1.3 km of double-tube tunnel 

road at Sanga. 

4.2 Design Standard and Right of Way 

4.2.1 Road Design Criteria 
The main criterion followed for the design of the present project road is in accordance with the design 

criteria indicated in the ToR for the road. The other guiding principle for the adoption of design 

criterion being the Nepal Roads Standards (revised, 2070). The road is planned to be 4 lane divided 

highway standards with 2 service tracks each on either side of the highway. These factors are taken 

into consideration while adopting the design criteria of the road. 

Table 4.2-1 Highway Design Standards, as per Nepal Roads Standards (revised, 2070) 

S. N. Description Standards Remarks 

1 Number of lanes of highway carriageway 4 3.5 m / lane 

2 Number of service road carriageway 2 3.5 m 

3 Width of the central divider 3.0 m  

4 Width of road per lane  3.5 m  

4 Width of paved shoulder 2.5 m  

5 Width of bus-bays 3.0 m  

6 Number of access per km 2  

7 Design speed 60 km/hour  

8 Maximum super elevation  7%  

9 Minimum Radius of Horizontal Curve  130 m  For limiting speed of 60 km/hour 

10 Maximum Vertical gradient 7%  

11 Maximum recover gradient after 7%. 4%  
Source: Nepal Roads Standards (revised, 2070), Dept. of Roads 

4.2.2 Right-of-Way (RoW) 
As per Nepal Government’s Road Standard, all roads that are designated as Highways have a Right-

of-Way (RoW) of 25m on either side of its center-line. In the context of Arniko Highway, the then-

Government in 1977/07/04 had amended to 25 yards (22.86 m) as a RoW only between Sanga 

Bhanjyang to Chandeshwori of Banepa, from KM 20.870 chainage to KM 26.585 chainage, however 

the remaining length, had 25 m. as the RoW.  

All road widening is proposed within the RoW. However, at some locations, curve improvements 

have been also proposed. At these locations, the additional area required for curve improvement 

works will be acquired by the Project Proponent.  

4.2.3 Typical Road Cross-sections 
As per the preliminary design, the typical road cross-sections are shown the figure below: 
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Figure 4.2-1Typical Road Cross-section (1) 
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Figure 4.2-2 Typical Road Cross-section (2) 

Source: Preliminary Report, JICA Study Team, 2014 

4.3 Project’s Major Activities 

The proposed road upgrading works includes standard road widening works that will be undertaken 

along the length of the road and major site-specific works undertaken where a significant road 

formation features has to be improved. A major activity for the proposed project includes: 

4.3.1 Widening of road surface from the present 2 lanes to 4 lanes 
The major activity of this project is to widen the present two lanes carriageway to four lanes for the 

stretch of 14.91 km. The detailed design works for this proposed widening project has been carried 

out. The center-line of the road will not be changed, in majority of the road length, but need to be 

changed at some sections to maintain the desired design speed. For adding two lanes at both sides of 

the center line, the electric poles need to be relocated and road-side trees need to be cleared.  

4.3.2 Construction of New Road Alignment to Tunnel 
The new approach road, diverging from the existing Arniko Highway at Palanse, to the Sanga 

Tunnel’s west portal of length 640m is proposed. Similarly, at the east portal, a new approach road of 

length 370m is proposed. 

These approach roads will be a part of Arniko Highway and is classified as National Highway Class II 

standard. The RoW of the road will be 50 m as according to the National Highway Class II Roads 

Standards of Nepal (NRS, 2070). 

4.3.3 Construction of Tunnel at Sanga Pass 
The proposed double-tube tunnel will be 1.3km in length with internal concrete lining. The tunnel will 

have two lanes of 3.5 m wide in each of the two-tunnel section. The two tunnel tubes will be 

connected at the two locations for emergency purposes at 425m and 850m. There are two emergency 

bays at the center of each tube, for parking broken down vehicles. The tunnel will be equipped with 

all standards equipment and facilities for ventilation, lighting, emergency facilities and traffic control. 
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To secure the safety inside the tunnel, (i) Pedestrians, bicycles, Motorbikes, (ii) Vehicles carrying 

hazardous or flammable materials (iii) Vehicles with top and/or carriage higher than 5 m and (iv) 

Over loaded trucks, will not be allowed to use a tunnel, and will be directed to use existing Highway 

passing through Palanse-Sanga. 

 
Figure 4.3 Tunnel Alignment and Tunnel Approach Road 

Source: Preliminary Report, JICA Study Team, 2014 

4.3.4 Addition of Bridges and Culverts 
The three existing bridges at Jagati, Sanga and Banepa are double-lane bridges and so, additional two-

lane bridge need to be constructed, at the side of the present bridge.  In addition, one slab culverts 

need to be widened and additional cross drainage structures added. 

4.3.5 Construction of Service Lane, Pedestrian Path, Road Crossing and Side drains 
One-lane service lane road will be constructed at both sides of the road. The service lane will have 

lateral accesses. Construction of pedestrian pathways on both sides of the road will also be a major 

activity. Since the road will be cater high speed vehicles, pedestrian road crossing bridges will also 

need to be constructed at various junctions. Besides these, new side drains and repair of existing side 

drains will be necessary to improve road surface drainage and reduce erosion.  

4.3.6 Intersection Improvement Works 
Intersection improvements works will need to be carried out at 3 different junctions for which 

additional land acquisition may be necessary. The proposed location of intersection improvements 

with a Grade Separated intersection are at: Chainage: 1+140 Jagati, 5+260 Palanse and11+650 

Banepa. 

4.3.7 Slope stabilization works, Retaining wall and Bio-engineering 
Some slope stabilization works at certain sections will be necessary. Retaining walls and breast walls 

are also needed at certain sections. Bio-engineering measures will be undertaken in most of the areas 

to protect slope. 

4.3.8 Pedestrian Crossing Bridges  
As the road passes though the urban area with lots of mobility of the local people, hence then Project 

have proposed to have under head bridges for the pedestrian crossing at 6 different locations along 

this Suryabinayak - Dhulikhel section. The detail and location of each proposed overhead pedestrian 

crossing is illustrated in Table. 

Table 4.3-1 Location of Pedestrian Overhead Crossing 
Chainage  Location Chainage  Location 

0+100 Suryabinayak Chowk 11+340 Banepa-II 

0+960 Jagati 11+740 Banepa-III 

11+040 Banepa-I 13+270 KU Intersection 

Source: JICA Survey Team, 2014 

4.4 Additional Land Acquisition 

The Project intends to make the road meet its design criteria of Highway standards. To meet these 

criteria, the Project has proposed to the following: 

A. Curve Improvement Works at 43 locations 

West Portal 

Approach Road 

East Portal 

Approach Road 
Tunnel 
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B. New Approach Road to Sanga Tunnel with 640m and 370m new road 

The total additional land area required for Curve Improvement is 7.07 ha. and Tunnel approach road 

is 6.26 ha.  

The detail of the additional land area required is included in Annex I-1 and 2. 

 
 

Figure 4.4 Typical Cruve Improvement Section 
Source: Preliminary Report, JICA Study Team, 2014 

4.4.1 Applied Technology 
The Approach Road section is planned on relatively flat ground. In this regard, the construction 

technology will be machine-and-labor mixed, with no special technology, special equipment or 

material be required.  

4.4.2 Major Construction Equipment 
The list of major construction equipment and its procurement conditions are summarized in Table 

4.4-1. 

Most of the major construction equipment used for the construction of roads except for piling rigs for 

bridge construction is available locally. Asphalt paver is owned by some of the construction 

companies. The reliability of such equipment in local market, however, is unknown, and the 

possibility of importing will also be considered during the basic design phase. 

Table 4.4-1List of Major Construction Equipment and Availability 

S.N Major Construction 

Machinery 
Specification 

Local 

Procurement 
Import Remarks 

1 Excavator (Back Hoe) 0.45, 0.8m3 bucket ○  ○   

3 Bull Dozer 21ton ○  ○   

4 Giant Breaker 1,300kg ○  ○   

5 Dump Truck 4 ton, 10ton ○  ○   

6 Truck Crane 4.9ton ○  ○   

7 Motor grader W=3.1m ○  ○   

8 Tire Roller 8-20ton ○  ○   

9 Vibration Roller 10ton ○  ○   

10 Concrete Pump 90-110m3/hour ○  ○   

11 Crawler Crane 50ton ○  ○   

12 Generator 10-100KVA ○  ○   

13 Asphalt paver  ○  ○  Local Contractors 

Source: JICA Survey Team, 2014 

4.4.3 Construction Method of Road 
The construction works of the road sector will include excavation of earth, hauling, placement and 

compaction of embankment materials, pavement, bridges, culverts, and other structural works and 

installation of road facilities and traffic signals. The proposed bridges and culverts are mostly 

reinforced concrete type of structures. They will be constructed basically by cast-in-place with all 

staging method using false works and formworks. All material, cement, reinforced bars, aggregates 

for concrete, bitumen, pipes etc. are available locally. 
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4.4.4 Construction Method of Tunnel 
At the time of preparation of this EIA Report, the method of construction of Tunnel is not finalized, as 

detailed geotechnical investigation is still not complete. However the design of tunnel has considered 

drill and blast method based on NATM, provided the structural strength of the underlying mass is 

appropriate. The detail construction method of the Tunnel will be determined after the detailed design 

of the tunnel is complete. 

4.4.5 Spoil Disposal Sites 
Potential sites for the Spoil Disposal were selected as shown in Figure 4.4.4-1. All sites are located 

near the existing Highway, with rather narrow valley that can be used as flat area after the disposal 

 
Figure 4.4.4-1 Sites for the Soil Disposal Site 

The comparing with the disposal areas was carried out based on these four (4) items form the 

technical viewpoint of 1) Condition of Site, 2) Surrounding Environment, 3) Accessibility and 4) 

Others.   

4.5 Construction Planning 

 Pre-construction Activities:  Land Acquisition and Compensation, Relocation of Houses, Sheds, 

Shops etc. and rehabilitation of affected families, Relocation of Electric Power lines, 

Communication lines, Water Supply lines and Sewer lines 

 Quarry and Storage facilities management:  Material Storage, transport 

 Traffic Management: Construction and provision of bypass to re-routing of traffic 

 Camp Site Management:  Contractor’s labor camp, Contractor’s equipment storage site, 

Contractor and Engineer’s Office 

4.6 Associated Activities 

A number of associated activities for upgrading works will be undertaken at ancillary sites away from 

the road corridors. These activities will include: 

 Extraction of materials from quarries and borrow pits: construction materials, primarily for 

road gravelling and retaining wall construction will be sourced from quarries within the 

project area. 

 Materials crushing and storage: the crushing of aggregates will be done at the quarry site and 

no crushing plants should be operated near the project areas. Storage of construction materials 

should be done at appropriate place which does not affect the local environment.  

 Workforce camps: The project may need to establish a workforce camp if the majority of 

workers are from outside the area. These temporary camps should be located at places such 

that it does not disturb the local community and the environment.  

4.6.1 Materials to be used 
The detailed estimates of material quantities are not available, however, based on road upgrading 

project of similar nature, the following Table 4.6-1 covers the estimate of material quantities is 

assumed to be required: 



Environmental Impact Accessment of Suryabinayak - Dhulikhel Road Improvement Project FINAL REPORT 

21 | P a g e  

 

Table 4.6-1  Estimated of Material Quantities Required 

Type of Material Required Quantity of Material Required 

Earthwork for Filling 60,000 m3 

Sub-base course material 87,900 m3 

Base course material 74,250 m3 

Bitumen 386,100 lit 

Asphalt Concrete 36,753 m3 

Cement 5,000 ton 

Aggregates 15,000 m3 

Steel Reinforcement 8,000 ton 
             Source: Feasibility Report, Dept. of Roads, 2015 

4.6.2 Potential Emission Resulting from Implementation of the Proposal 
The project is an upgrading project and does not emit polluting substances, but during its construction 

phase, mainly noise, dust and smoke will be emitted. Noise will be emitted during the operation of 

heavy equipment such as crushers, tracked excavator, grader, loaders, trucks, concrete mixers, asphalt 

plant, etc. Dust and Smoke will be emitted while operating the crushers and bitumen mixing plants. 

These polluting sources will be stationed away from settlement areas to minimize dust, noise and 

smoke to human being. Similarly, bitumen and concrete spillage may cause pollution and thus need to 

treat with caution. 

4.6.3 Energy to be used 
The energy that is used in the operation of construction equipment such as crushers, bitumen and 

concrete plants will be petroleum fuel. In addition, the large workforce in the work camps will need 

cooking fuel and may have the tendency to use firewood, which need to be prohibited and use of 

kerosene or gas need to be encouraged.  

4.6.4 Manpower Requirement 
The workforce required for the project has not been calculated in detail. However, from the records of 

similar previous project, it is estimated that 18,700 person-days of skilled manpower and 4,500,000 

person-days of unskilled manpower would be required depending on the methodology of construction 

employed. The contractor is required to employ the unskilled manpower from the local communities 

as far as possible. 

4.6.5 Resources required for the implementation of the Proposal 
The detailed estimate of costs for the entire 14.91 km road length is not yet available, however based 

on experience on upgrading works of similar road project, NRs. 2.785 billion will be used for the 

proposed upgrading works of this road. 

4.7 Resources and Construction Materials to be consumed 

The list of major materials and its procurement condition is summarized in Table 2-6. The basic 

construction material, such as fill material, rocks, crushers, aggregates, sub-grade (roadbed) material, 

cement, reinforcement bars, asphalt material and steel structures are available locally, including those 

products that are manufactured and imported from India.  Therefore, the Project is planning to 

purchase these materials from the local industries, and there is no plan to develop a new borrows pits 

or quarry sites specific for the project.  Also, there are sufficient amount of such materials at the 

wholesalers and there is no need for coordination of specific individual import for the Project.  

The name and location of the potential business entities to be used in the Project, as well as the 

estimated volume of the raw material needed will be studied during the detail design. On the other 

hand, the steel structures and some large- sized pipes, No. 3 in Table 4.7-1, need to be ordered and be 

imported specifically for the Project. 
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Table 4.7-1 Lists of Major Construction Materials and its Procurement Conditions 

S.N. Major Construction Material Specifications 
Local 

Procurement 
Import Remarks 

1 Cement  ○  ○  Low quality 

2 Reinforced Bars  ○  ○   

3 Steel Material (Sheet-piles, pipes)   ○   

4 Formworks Material  ○    

5 Scaffolding/ Supporting, H-beams  ○    

6 Aggregate, Sand, Borrow Soil  ○    

7 Concrete Pipes φ600 to 900mm ○    

8 Bitumen  ○  ○   

9 Rock Bolt  ○  ○   

Source: JICA Survey Team, 2014 

4.8 Implementation Mechanism 

The Project will be implemented, or planned and constructed, by DOR with funding and technical 

assistance of JICA, MOPIT and MOFE will be supervising and coordinating institutions. 

Table 4.8-1Implementation Mechanism 

Project Proponent DOR 

Supervising Institution MOPIT 

Funding (Loan) and Technical Assistance JICA 

Coordinating Institution MOFE 
Source: JICA Survey Team, 2014 

4.9 Institutions Involved 

In addition to the institutions listed as the Implementing Institution in the previous Section, following 

institutions will be involved in each phase of the Project. District Coordination Committees will be 

consulted during the planning phase for information regarding the specific conditions in the Project 

Area, as well as for effective cooperation and coordination in local development. 

Table 4.9-1Institutions Involved 

Organization 

Level  
Institutions Involve 

Planning 

Phase 

Construction 

Phase 

Operation 

Phase 

District Level 

District Coordination Committees X   

Compensation Determination Committees X S/M  

District Forest Office X X  

CFUs’ Committee to be affected X X  

Municipality 

Level 

Municipality Offices X S/M S/M 

Water Users X S/M S/M 

Other public or semi-public organizations 

in the affected Municipalities 
X S/M S/M 

Project affected people and businesses X X S/M 

Other National Electric Authority (NEA) X X X 
Source: JICA Survey Team, 2014 

X: Involved in the Project implementation. 

S/M: Involved in the supervision and monitoring. 

Compensation Determination Committee (CDC) will be consulted for determination of the 

compensation and assistances. The Committees will supervise the implementation of their decision 

during the construction phase. 

District Forest Office (DFO) will be involved in the decision of tree clearance and necessary 

compensation by DOR. CFUG to be affected will be consulted during the planning phase for 
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information regarding the forest use and dependency of the users. In the construction phase, it may be 

involved in the clearance activities if the coordination between DFO directs so. 

Municipality and Ward Office will be consulted during the planning phase for information 

regarding the specific conditions in the Project Area, as well as for effective cooperation and 

coordination in local development. The offices are also expected to act in assisting public consultation 

and information dissemination during the planning phase. Municipality and Ward Offices in 

construction phase and operation phase will supervise and monitor the impact of the Project, and 

convey opinions and grievances of the local residents to the Project Proponent, DOR. 

Water users to be affected will be consulted during the planning phase for potential impacts on their 

facilities and water supplies. They will supervise and monitor the impact of the Project and convey 

opinions and grievances in construction phase and operation phase. Other public or semi-public 

organizations in the affected municipalities, including schools, hospitals, clinics, etc., through public 

consultation, will be consulted during the planning phase for information regarding the specific 

conditions in the Project Area.  They will supervise and monitor the impact of the Project and convey 

opinions and grievances of the staff and users in construction phase and operation phase. 

Physical resettlement and relocation will be coordinated during the planning and construction phase, 

after receiving rational compensation and assistances. DOR will be responsible for the monitoring of 

their livelihood after the resettlement. National Electric Authority (NEA) will be consulted in the 

planning phase regarding the supply of electricity for operation phase. In the construction phase, 

coordination between DOR and NEA will be necessary for construction of dedicated transmission line 

for tunnel operation. In operation phase, continuous operation and monitoring of the electricity supply 

will be coordinated between DOR and NEA. 

4.10 Maintenance Approach 

Funding, institutional mechanism and human resources to be used for maintenance of the Approach 

Road will be the same with existing National Highway as shown in Figure 4.10-1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

Source: JICA Survey Team, 2014  

Figure 4.10-1Structure of Road Maintenance in Nepal 

4.11 Project Implementation Plan and Operation 
The tentative summary of Project implementation schedule is as follows: 

Preparation of Annual Repair 
and Maintenance Plan (ARMP) 

Road Agencies 
(DOR) 

PLAN 

ALLOCATE 

IMPLEMENT 

Provision of 
Periodic Annual 

Plan 

Integrated 
Annual Plan 

Roads Board 

Nepal 

・ Rehabilitation, Reconstruction 
and Upgrading 

・ Demand for Emergency 
Allocation 

・ Counterpart Fund by Local 
Agencies (DCCs 20%, MU 
30%) 

・ Resource Allocation 
(maintenance 70%, others 
30%)  

・ Resource Allocation (selection  
for rehabilitation, 
reconstruction)  

・ Upgrading not exceeding 15% 
of total amount 

・ Implementation 

・ Supervision 

・ Reporting 

・ Evaluation 
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 Project Appraisal by JICA: 

 Selection of Consultant for the detailed design: 

 Detailed engineering design: 

 Selection of construction contractor: 

 RoW Acquisition: 

 Construction start: 

List of Site- Specific Environmental Management Plan are as follows: 

i) Pre-Construction and Construction Phase Plan 

ii) Waste Management Plan 

iii) Occupational Health and Safety Management Plan 

iv) Spoil Site Management Plan 

v) Forest Clearing and its Management Plan 

vi) Compensatory Re-plantation Plan 

vii) Work/labor and Contractor Camps Management Plan 

 

4.12 Project Implementation Organization Structure 

Overall coordination structure for Project Management Office of DOR and for Environmental 

Monitoring is as shown below. 

 

 

 

 

 

 

 

 

 

 

 

Source: JICA Survey Team, 2014 

*MoSTE in the figure has been changed to MoFE 

Figure 4.12-1 Project Implementation Organization 

Ministry of Science, Technology and  
Environment (MOSTE) 

Ministry of Forests and Soil 
Conservation (MOFSC) 

Ministry of Finance 

Ministry of Physical Infrastructure 
And Transport (MOPIT) 

Department of Roads (DOR) Bidding Committee 
• Selection of Consultant 
• Selection of Contractor 

Roads Board Nepal (RBN) 
Allocation of O & M  

Budget 

(When forest is affected) 

Road Fund Allocation 

Project Approval Budget Allocation 
EIA and RAP  

Evaluation & Approval 

Implementation   Agency 

(Detailed Design/Construction Stage) (O & M  Stage) 

• Detailed Design 
• Construction  
•  ROW Acquisition/RAP  

RAP Implementation 

Project Management Office Approach Road O & M  Tunnel O & M  

Bhaktapur  
Divisional Road  

Office 
Tunnel  

Management 
Office 

Ministry of Energy 

Nepal Electricity Authority 

Power Supply 

Bhaktapur & Kavrepalanchowk Districts  
(LGUs) 

• Fire Department 
• Water Supply 

Traffic Police 

Bhatapur & Kavrepalanchowk Districts  
(LGUs) 

Note: 
: Proposed to be newly created for the Project 
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Source: JICA Survey Team, 2014 

Figure 4.12-2Organization Frameworks for the Implementation of RAP and Environmental 
Management Plan/ Site Specific Environmental Management  

4.13 Brief Roles and Responsibility of Project Implementation Organization 

4.13.1 Ministry of Physical Infrastructure and Transport (MoPIT) 
The overall responsibility of the MoPIT comprises the coordination with the Nepal Planning 

Commission (NPC) and Ministry of Finance (MoF) for the final selection of strategic road network 

sub-project sections and the finalization concerning budget allocation. This ministry is the umbrella 

agency in Nepal undertaking the planning and construction of the Strategic Road Network, to be 

implemented through its Department of Road.    

4.13.2 Ministry of Forests and Environment (MoFE) 
The Ministry will review the EIA report to ensure that the report is prepared as per EPA, 1996 and 

EPR, 1997, and approved TOR. Similarly, the Ministry will approve the EIA report providing 

comments and suggestions for design change, change in location, or incorporation of additional 

mitigation measures and monitoring requirements to minimize the adverse environmental impacts. 

Moreover, the Ministry will grant approval letter to Proponent under the Sub-Rule (4) of EPR within 

Sixty days from the date of receipt of the proposal instructing to ensure the implementation of 

mitigation measures and monitoring provisions during Project construction and operation stages. 

4.13.3 Project Proponent – Department of Roads 
The Department of Roads is the Project Proponent for this Project. The Proponent will review the EIA 

report to ensure that it meets the EIA requirements and procedures as per EPA, 1996 (amended, 2007) 

and EPR 1997 (amended, 2007), and other environment related acts, rules and guidelines 

administered by concerned agencies. The Proponent will submit the final EIA report to the concerned 

line Ministry for review through the Ministry of Physical Infrastructure and Transport will get 

approval from the Ministry before its implementation. 

4.13.4 Municipality /District Coordination Committee 
Municipality/DCC (formerly DDC) offices provides recommendation letters for the implementation 

of the Project, and recommending the implementation of mitigation measures. Coordination with 

locals during construction will also be provided. 
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4.13.5 Local Stakeholders, NGO, CBOs and CFUGs 
Local stakeholders will support proponent in settling all sort of social disputes that are arouse during 

the process of acquisition of affected land and houses. Stakeholders will assist affected locals; poor 

people ensuring their support for resettlement and livelihoods from proponent’s side. 
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Chapter 5 EXISTING ENVIRONMENTAL CONDITION 

5.1 Physical Environment 

5.1.1 Topography and Soil 
The improvement of Arniko Highway starts at Suryabinayak of Bhaktapur District, within Kathmandu 

valley, and ends at Dhulikhel of Kavrepalanchowk District. The elevation of Bhaktapur District 

ranges from (1,372-2,166 masl) and lies at 270 40’ 00’’ Northern Latitude, 850 25’ 00’’ Eastern 

Longitude. The elevation of Kavrepalanchowk District ranges from (1,007-3,018 masl) and lies at 270 

37’ 00’’ Northern Latitude, 850 25’ 00’’ Eastern Longitude.  

Generalizing the topographical situation it can be said that the road alignment of the proposed 

improvement section of Arniko Highway begins in rolling topography at Suryabinayak area and 

continue almost to the western portal of the tunnel at about 5.200 Km. The proposed tunnel section of 

the road crosses the low rugged hilly terrain incised by deep gullies of Sanga Bhanjayang Hills which 

is located at the eastern boundary of Kathmandu Valley. From the eastern portal of the tunnel at 

Sanga the proposed road alignment of the improvement section follows the existing road alignment. 

This section of the road is aligned in the flat to rolling topography up to about 13 Km. From 13 Km 

onward to the end of the road passes through hilly terrain to Dhulikhel. 

The Highway lies in Bhaktapur District and Kavrepalanchowk District. There are settlement areas in 

both side of the road corridor. Elevations above sea levels, of various obligatory points of the road 

alignments are given in Table 5.1-1. 

Table 5.1-1 Elevation of Obligatory Points along Arniko Highway 

S.N. Location Elevation (masl) 

1. Suryabinayak (Start Point) 1,319 

2. Jagati 1,325 

3. Bhatedhikuro 1,336 

4. Nalinchowk 1,388 

5. Palanse 1,440 

6. Saga 1,520 

7. Bhaisepati 1,486 

8. Pulbajar 1,440 

9. Banepa 1,460 

10. Dhulikhel (End Point) 1,500 
Source: Topographic Maps, DOS, 1996 

There are no unique, fragile or difficult topography, elevations and slope characteristic to this area.  

 

Based on existing material regarding geology and soil, and interview from residents around the 

project area, there might not be possibility on soil pollution by Arsenic and other crucial 

contamination. Therefore, soil pollution may not occur in ordinal environment of construction and 

operation phases.  

 

5.1.2 Climate, Drainage System and Hydrology 

5.1.2.1 Climate  
The climate of the project area varies depending on the elevation of various sections. The climate of 

area is cool and temperate. The average temperatures and rainfall of the project area districts are 

shown in the following Table. 

Table 5.1-2 Average Temperature and Rainfall of Project Area 

S.N. Districts 
Temperature 

Average Annual Rainfall 
Maximum Minimum 

1. Bhaktapur 300 C 90 C 1,416 mm 

2. Kavrepalanchowk 280 C 50 C 1,570 mm 
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Source: District Profiles of Bhaktapur and Kavrepalanchowk Districts 

The absolute maximum temperature of Bhaktapur District is 3200C and absolute minimum 

temperature is -200C. The maximum annual rainfall of the district is about 1,400 mm. 

 

5.1.2.2 Drainage System 
The major rivers that come across the study area are shown in the Table 5.1-3. 

Table 5.1-3 Major Rivers and Catchment Area 

S.N. Name of River Chainage Catchment area ( km2 ) 

1. Sipadol Khola 1+775 9.07 

2. Bhaisepati Khola 7+620 2.86 

3. Punyamati Khola 11+050 22.97 
Source: Topographic Maps, DOS, 1996 

The proposed new alignment has side-drains along the road on either side except in areas where the 

pavement is in embankment. Additional tick-drains are provided in areas where the level of the 

service lane is higher than that of the main highway. In addition to the existing cross drainage 

structures, several new cross drainage structures are proposed at different sections of the road to make 

the drainage system more efficient. Moreover, internal crossing of the side drains has been proposed 

at suitable sections of the road to avoid the unnecessary lengthening of the side drains.   

5.1.2.3 Hydrology / Inundation Situation 
The only inundation situation is seen at Banepa town’s Pul Bazar area. Punyamati Khola discharge 

comes over the existing bridge during heavy rainfall durations and inundates portion of the road, 

bridges and surrounding houses, for a few days, until the water recedes naturally. The inundation 

situation is aggravated by deposition of debris that have accumulated along the khola banks and 

obstructed the flushing out of the excess water.  

 
Figure 5.1-1 High Water Flow Level at Punyamati Khola Bridge Site 

 

5.1.3 Water Quality, Air Quality and Noise of the Project Area 

5.1.3.1 Water Quality Status 

(1) Water Quality Status on Tunnel Portal Area 
During the baseline EIA study, the water quality parameters were measured at small stream of Palanse 

located at west portal, which is about 157m away from the existing road. Similarly, at East Portal, 

Stream Water and Well water, which is about 60m and 134m away from the existing highway were 

sampled for tasting.  

 

Mainly four parameters were measured of stream water. Surface Water parameter are: pH at 17oC, 

Total Suspended Solids, (mg/L), Biological Oxygen Demand, (mg/L) and E. coli Count, (MPN Index 

/100 mL). 
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Table 5.1-4 Sample Location 

Sample Area 
West Portal East Portal   

W1: Stream Water W2: Rivulet Stream Water W3: Well water 

Elevation 1430m 1500m 1510m 

Latitude 27o 38' 39"N   27o 38' 22"N                                               27o 38' 22" N 

Longitude 85o 28' 03"E 85o 28' 55"E  85o 28' 22" E 

location Bhaktapur, Palanse-9 Banepa Municipality, Sanga-14 

 

 

 
Figure 5.1-2 Locations of Sampling Point for Water at Tunnel Portal  

All the observed value doesn’t exceed the standard value of the parameter except for the E. coli Count 

of stream water of both portal side. All test result is within the standard on well water of east portal. 

Nepalese Discharge Standards 2001 is almost same level of WHO's Guidelines for drinking water 

2004. 

 

Table 5.1-5 . Surface Water Quality Results at West and East portal of Tunnel  

S.N Parameters 

West Portal        

(W1: Stream 

Water) 

East Portal 
Nepalese Discharge  

Standards, 2001 

WHO  

Standards,

2004 
W2: Stream 

water 

W3: Well 

Water 

1 pH at 170 C 7.4 7.5 6.6 6.5-8.5 6.5-8.5 

2 

Total Suspended Solids, 

(mg/L) 
32 <1 2 30-200 500 max 

3 

Biological Oxygen 

Demand, (mg/L) 
19 3 2 30-100 

100 ppm 

Max 

4 
E. coli  Count,  

(MPN Index /100 mL) 
>1100 >1100 75 

E. coli must not be 

detected in 95% of total 

sample examined* 

>1100 

* National Drinking Water Quality Standards, 2005 

 

(2) Water Quality Status along Existing Road (Suryabinayak –Dhulikhel) 
During the EIA study, the water quality parameters were measured at three rivers namely Chakka 

Khola, Bikateshwor Mahadev Khola and Punyamata Khola of Bhaktapur and Kavre district. Mainly 

four parameter were measured namely pH, Total Suspended Solids (TSS), (mg/l), Biological Oxygen 
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demand (BOD), (mg/l) and Coliform, (MPN Index/ 100ml). All the parameter in the three sites are 

within their permissible level and doesn’t exceed the standard value of the parameter.  

 

 

Figure 5.1-3 Locations of Sampling Point for Water at Existing Road  

Table 5.1-6 Sample Location 

Sample Area 

W4: Chakka Khola, 

Bhaktapur 

W5:Bikateshwor 

Mahadev Khola, 

W6: Punyamata 

Khola 
Monitoring Date 17-11-2014 17-11-2014 17-11-2014 

Distance from Road 150m 200m 200m 

Latitude 27o39’49.55”N 27o38’08.29”N 27o37’55.17”N 

Longitude 27o39’49.55”N 27o38’08.29”N 27o37’55.17”N 

location Bhaktapur Bhaisepati, Banepa Pulbazar, Banepa 

 

Table 5.1-7 Surface Water Quality Results of Existing Road  

S.N Parameters 

Observed Value 
Generic Effluent Standards into 

Surface Water, GoN 2001 
Chakka 

Khola 

Bikateshwor 

Mahadev Khola 

Punyamata 

Khola 

1 pH @ 170C 7.2 7.2 7.3 5.5 - 9 

2 TSS, (mg/L) 8 15 22 200, max 

3 BOD, (mg/L) 6.8 7.8 30 100, max 

4 
Coliform (MPN Index 

/100 mL) 
>1100 >1100 >1100 0 in 95% of total sample* 

* National Drinking Water Quality Standards, 2005 

 

5.1.3.2 Air Quality Status 

(1) Air Quality Status on Tunnel Portal Area 
The air quality parameters that were measured during the monitoring were: Total Suspended Particles, 

Respirable Particulate Matter (PM10), and Respirable Fine Particles (PM2.5) for ambient air quality and 

Nitrogen Dioxide (NO2) for gaseous pollutant. Mainly air quality monitoring was carried out at two 

locations of west and east Tunnel portal area. 

 

The monitoring area lies in the agriculture field at west portal side of tunnel. The dominating dust 

emission sources were primarily windblown dust from the land. Additionally, the secondary air 

pollution sources were contributed by the highway moving vehicles emitted smokes and dust. 

Similarly in East portal side, the monitoring area lies in the agricultural land above the road level 

1 km 

Target Section of SD Road (16 km) 

W6 (Punyamati Khola) 

W4 (Chakka Khola) 

W5 (Bikateshwor Mahadev Khola) 
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where the green dry bricks were stacked. The primary air pollution sources were the windblown dust 

either from the agricultural land or from the highway. During the monitoring hours, no brick making 

activities or loose soil was deposited. 

Table 5.1-8 Air Quality Sample Location at Tunnel Area 

Sample Area A1: West Portal A2: East Portal 

Monitoring Date 15/16-12-2017 17/18-12-2017 

Distance from Road ~100m ~150m 

Elevation 1432m 1497m 

Latitude 27o 38' 37.38" N 27o 38' 22.24" N 

Longitude 85o 28' 4.66” E 85o 28' 52.00” E 

location Palanse-9, Suryabinayak Municipality Sanga-14, Banepa Municipality 

 

 
Figure 5.1-4 Locations of Sampling Point for Air at Tunnel Portal 

 

For West and East Portal of Tunnel average value of TSP is less than that of standard value but 

observed value of PM10 and PM2.5 was greater than the standard value in the west portal and less in the 

east portal. 

 

Table 5.1-9 Air Quality Results at West and East portal of Tunnel 
Unit: µg/m3 

S.N Location/Parameters 
Ambient Air Quality Gaseous Pollutant 

TSP  PM10 PM2.5 SO2 NO2 

1 A1: West Portal 169.82 150.64 65.74 13.96 0.15 

2 A2: East Portal 89.33 84.08 60.43 <2.7 0.26 

National Air Standard, 2012 230 120 40 70 80 

WHO, 2004 150 50 25 500 (Max) 150 (Max) 

 

(2) Air Quality Status on Existing Road (Suryabinayak –Dhulikhel) 
In order to get the baseline information of the air quality status along the alignment of this Project. 

The measuring points are set based on current traffic situations and road side population. Among the 

populous areas along the existing road, Suryabinayak (at Jagati) and Banepa are the area of heavy 

traffic collective houses, therefore, these two points are selected as the measuring points of air quality. 

For Jagati, as a background data, the point 100m far from existing road was also selected (Khowpa 

Engineering Collage). Therefore, totally three points are measured. 
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Figure 5.1-5 Locations of Sampling Point for Air at Existing Road  

EIA study team has conducted the air quality monitoring at three stations along the existing road. The 

air quality parameters were measured three times for 24 hours. The air quality parameters were 

measured 3 times at a time interval of 15 days. 

The air quality parameters that were measured during the monitoring were: Total Suspended Particles 

(TSS), Respirable Particulate Matter (PM10). The three stations that were selected for the air quality 

measurement were: 
Table 5.1-10 Air Quality Sample Location 

Sample Area A3: Khowpa Engineering 

College 
A4: Jagati A5: Banepa 

Monitoring Date 17-12-2014 19-11-2014 21-11-2014 

Distance from Road 500m 5m 10m 

Elevation 1,276m 1,277m 1,429m 

Latitude 27o39’56”N 27o39’46”N 27o37’50”N 

Longitude 85o26’20”E 85o26’21”E 85o3131’18”E 

 
At Khowpa Engineering College, Bhaktapur. The observed TSP and PM10 values did not comply the 

prescribed NAAQS of GoN. The major air pollution sources were piling and unloading of 

construction material (iron rod etc.), re-suspended dust due to playing game (football) at the sampling 

point and occasional light vehicles. At Jagati, Bhaktapur the observed TSP and PM10 values did not 

comply the prescribed NAAQS of GoN. The major dust pollution sources were the re-suspended of 

smokes/ particles from brick kiln and vehicular emission.  

The intermitted traffic jam was observed nearby the sampling site. At Chadani Chowk, the observed 

TSP and PM10 values did not comply the prescribed NAAQS of GoN). The dust due to pavement 

sweeping, and high traffic were responsible for release of particulate matter in the sampling point. The 

particulate size of aerodynamic size 10 micrometer was found to be dominated over other sized 

particles. The graph showing the measurement of both TSP and PM10 is shown below. Possible reason 

of exceeding level on total particulate matter and PM  are unpaved road, brick construction, 

geographical characteristics of Bhaktapur basin, and so on. This tendency of high particulate matter is 

very common in and around Bhaktapur area. 

Table 5.1-11 Ambient Air Quality Results 
       Unit: µg/m3 

S.N Location/Parameters TSP PM10 
Gaseous Pollutant 

SO2 NO2 

1 Engineering College, Bhaktapur 622.36 603.87 18.8 4.37 

2 Jagati, Bhaktapur 764.77 727.83 16 6.6 

3 Chadani Chowk, Banepa 770.21 531.29 21.6 4.16 

1 km 

Target Section of SD Road (16 km) 

A5 Banepa 

A3: Khowpa Engineering Collage 

A4: Jagati 
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Nepalese National Ambient Air Quality Standard 2012 is bit lower in TSP and PM and stricter in SO2 

and NO2 than WHO's Air quality guidelines 2004, as shown in the table below. 

 

Table 5.1-12Comparison of Air Quality Standard of Nepal and WHO 

S.N Parameters 
National Ambient Air Quality 

Standard, 2012 

WHO Standard, 

2004 

Ambient Air Quality 

1 TSP (µg/m3 230 150 

2 PM10 (µg/ m3 120 50 

3 PM2.5 (µg/m3) 40 25 

Gaseous Pollutant 

1 SO2 70 500 (Max) 

2 NO2 80 150 (Max) 

 

5.1.3.3 Noise Status 

(1) Noise Status on Tunnel Portal 
The noise level in the tunnel section has been measured at two of the tunnel portal sides. The noise 

levels were measured at the nearby location where air quality has been measured. The noise 

descriptors were calculated on the day time and night time. 

 
Table 5.1-13 Noise Sample Location 

Sample Area West Portal 2East Portal 

Monitoring Date 15/16-12-2017 17/18-12-2017 

Distance from Road about 120m North about 200m South 

Elevation 1427m 1504m 

Latitude 27o 38’ 37.74” N 27o 38’ 21.86” N 

Longitude 85o 28’05.70” E 85o 28’51.31” E 

location Palanse, Ward No.9, Bhaktapur opposite of Nasika Bus Stop, Sanga-14  

 

 

 
Figure 5.1-5 Locations of Sampling Point for Noise at Tunnel Portal  

 

In East and West Portal of Tunnel, Sound Pressure Level of average day time (Ld), during night time 

(Ln) and Average day and night time sound pressure level(Ldn) doesn’t exceed the standard value of 
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the of GoN 2012.Extreme levels of noise are not detected at Project Site. Only vehicular noise is 

noticed along the main road side. Factory generated noise or vibration are not detected. 

 
Table 5.1-14 Sound Pressure Level of West and East Portal 

                                                 Unit: dB (A) 

S.N Noise Descriptors 
N1: West 

Portal 

N2: East 

Portal 

National 

Standard  

1 Ld (Average day time) 53 48 63 

2 Ln (Average night time) 48 42 55 

3 Ldn (Average day and night time) 56 56 70 

  

The National Noise Standard 2012 that came into effect as per the rule 15 of Nepal Government 

Environmental Protection Regulation 1997 that requires effective monitoring and collection of Day-

time and Night-time noise level permitted limits as in the following table. The standard in residential 

area is almost same as European WHO's Guidelines 2009. 

 

Table 5.1-15 National Noise Level Standards for Nepal 
Area Permitted Noise Level (Leq dBA) 

Day Time Night Time 

Industrial Area  75 70 

Commercial Area 65 55 

Rural Residential Area 45 40 

Urban Residential Area  55 50 

Mix Residential Area 63 55 

Protected Area 50 40 

Maximum Noise level permission by Residential Equipment 

S.N Equipment Max. Noise Level (Leq dBA) 

1 Water Pump 65 

2 Diesel Generator  90 

3 Entertainment Equipment 70 

 

(2) Noise Status on Existing Road 
The noise level in the Project area has been measured at three stations. The noise levels were 

measured at the exact location where air quality has been measured. The noise descriptors 

were calculated on the day time and night time. 

 
Table 5.1-16 Noise Sample Location along Existing Road 

Sample Area Engineering College, Bhaktapur Jagati, Bhaktapur Banepa Chowk 

Monitoring Date 17-11-2014 19-11-2014 21-11-2014 

Distance from Road 100m 5m 10m 

Elevation 1276±43m 1277±22m 1429±18m 

Latitude 27o39’49.56”N 27o38’46”N 27o37’50”N 

Longitude 85o26’20”E 85o26’21”E 85o31’18”E 

location Bhaktapur Bhaisepati, Banepa Pulbazar, Banepa 

 
Table 5.1-17  Sound Pressure Level of Existing Road 

                                                  Unit: dB (A) 

S.N Noise Descriptors 
Engineering 

College, Bhaktapur 
Jagati, Bhaktapur 

Chadani 

Chowk, Banepa Limit of GoN 

1 Ld 68 79 79 79 

2 Ln 53 73 74 74 

3 Ldn 67 81 82 82 

 
During day time the noise level doesn’t comply the standard value, during night time the noise level 

complies the permissible level at Khowpa Engineering College Station. At Jagati, during day time, 

night time and day and night time the noise level doesn’t comply the permissible value and similarly 
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at Banepa Chowk, during day time, night time and day and night time the noise level doesn’t comply 

the prescribed national noise standard, 2012 of GoN.  

Jagati and Banepa shows the noise situation at these points recorded higher than national standard in 

both day and night time. Structures are relatively gathered and close to exiting road in these areas, 

therefore, the measured values of noise might be high because of car stopping, reflection from the 

structure, and other people's activities. 
 

5.1.4 General Geology 
The road from Suryabinayak to Dhulikhel passes through the lacustrine sediment of Kathamndu 

Valley used for agricultural purpose covered by paddy field mainly at Jagati area, and through Tistung 

Formation at hill sides of Sanga and Dhulikhel. Geologically the area lies in Bhimphedi Group of 

Kathmandu Complex of Lesser Himalayas of Central Nepal overlain by quaternary sediments at some 

places.  

From Suryabinayak to Palanse locality the area is covered by lacustrine deposit of Kalimati Formation. 

Kalimati formation comprises of grey to dark grey colored silty clay and clayey silt at places 

calcareous nature and phosphate minerals (vivianite) in this area. Organic clay, fine sand beds and 

peat layers are common in this formation. The area occupied by this soil in the area is designated to be 

moderately liquefiable with susceptibility to settlement due to soft silty clay, peat and plastic clay 

content. Similar type of clayey and silty lacustrine deposit is also found in Banepa area with 

intermittent occurrence of the rocks of Tistung Formation. 

At Sanga Bhanjyang and Dhulikhel area, bedrock of Tistung Formation of Bhimphedi Group is well 

exposed. The formation comprises of greenish grey to brown, fine grained phyllite and slate inter-

bedded with meta-sandstone and quartzite containing thin bands of argillaceous limestone. But in the 

project site, greenish grey to brown, fine grained phyllite and slate inter-bedded with meta-sandstone 

are observed. At Dhulikhel area top part of the bedrock is highly weathered and residual soil has 

formed at the top. The area where bedrock has exposed has very low liquefaction hazard, with 

negligible susceptibility to liquefaction even under high seismic shaking. At this zone damage in case 

of earthquake will be low.  

 
Engineering and Environmental Geological Map of Kathmandu Valley (after DMG 1998) 
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Geological map of Banepa Dhulikhel Area (after stocklin and Bhattarai 1978) 

Figure 5.1-6: Geological map of Project Area 
 
5.1.5 Land Use Pattern along Road Alignment 
Land use pattern of the project area is classified as Cultivated, Built up and Forest area. The inventory 

of land use that lies within the Highway corridor has been prepared. Chainage-wise description of the 

land use is shown in the following table. 

Table 5.1-18 Present Land-Use Pattern along Highway Corridor 

Chainage 
Length 

(Km) 
Location 

Land use pattern 

Adjacent to Highway Beyond Highway corridor 

0+000~1+250 1.25 Suryabinayak Area Built-up area, Road-side houses 
Built-up Area, Bhaktapur core city 

towards south 

1+250~1+500 0.25 Jagati Area Built-up area, Road-side houses 
Vacant lands, dense settlement at 

south; Brick & Tile Factory at north 

1+500~2+500 1.00 Jagati  Cultivated Cultivated, Brick factories 

2+500~3+200 0.70 Bhasghari Area Built-up area, Road side houses Cultivated, Brick factories 

3+200~4+200 1.00 Nalinchowk Area Cultivated Cultivated, Scattered settlements 

4+200~4+500 0.30 Nalinchowk Area Built-up area, Road side houses Cultivated, Scattered settlements 

4+500~5+500 1.00 Nalinchowk Area Cultivated Cultivated, Scattered settlement 

5+500~6+800 1.30 Palanse Area Community Forest Cultivated, Scattered settlements 

6+800~7+100 0.30 Sanga Area Built-up area, Road side houses 
Cultivated, Scattered Settlements and 

Forest area 

7+100~8+300 1.20 Sanga Area Cultivated Cultivated, Scattered Settlements 

8+300~9+000 0.70 Janagal Area Built-up area, Road side houses Cultivated, Scattered Settlements 

9+000~10+400 1.40 Janagal Area Cultivated Cultivated, Scattered Settlements 

10+400~13+100 2.70 Banepa Area Built-up area, Road side houses 
Dense settlement at north, Cultivated 

&clustered settlement towards south 

13+100~14+800 1.70 Dhulikhel Area Cultivated Cultivated and scattered settlement 

14+800~15+862 1.06 Dhulikhel Area Built-up area, Road side houses Scattered Settlement 

Source: Field Study, Dec. 2017 

Land Area Requirement within Project Area 

Additional 13.838 ha. of total land area of different type will be required for permanent propose that 

will come under direct influence of the road construction Project. From the total additional private 

land (13.33 ha.) required by this project, 70.741ha of private land (cultivated) will be required for the 

curve improvement work on the existing Suryabinayak Dhulikhel road Alignment and remaining 



Environmental Impact Accessment of Suryabinayak - Dhulikhel Road Improvement Project FINAL REPORT 

37 | P a g e  

 

62.65ha. of private land cultivated private land for the construction of Tunnel approach road. In 

addition, the total of 0.5 ha. of forest land of Suryamode Perunge Community Forest at the western 

portal area of tunnel for the construction of tunnel approach road will be required by this road 

improvement project.  

 

The following Table illustrate the land used and land requirement by its type for this road 

improvement work.   

 

Table 5.1-19 Present Private and Forest Land Required as per the Construction Line (Ha.) 

VDC/Municipality Private Land Area (sq.m.) Forest Land  

Total Area (m2) 
Formal  Now 

For Curve 
Improvement   

Approach 
Road for 
Tunnel  

Approach 
Road for 
Tunnel 

Bhaktapur Bhaktapur 663.69 
 

 663.69 

Sipadol 

Suryabinayak 

21,161.67 
 

 21,161.67 

Nanghkel 6,796.75 
 

 6,796.75 

Chitapol 
 

44,000.00 5,000 49,000.00 

Nashika 
Banepa  

18,648.00  18,648.00 

Banepa  16,681.16 
 

 16,681.16 

Dhulikhel Dhulikhel 25,438.14 
 

 25,438.14 

Sub Total 
70,741.41 
(7.074 ha.) 

62,648.00 
(6.264 ha.) 

5, 000 
(0.5 ha) 

138389.41 
(13.838 ha.) 

 

5.1.6 Section-wise Description of Present Road Corridor Condition 

5.1.6.1 Section I: Suryabinayak – Sipadol Khola Bridge Site at Jagati 
Suryabinayak the termination point of Kathmandu - Bhaktapur Road Upgrading Project, which is 

already completed and is functional since May 2011. The end point of this 6-lane widening is 

extending up to 150m from this Suryabinayak main Chowk, eastwards along the road, to another 

Chowk (also known as Suryabinayak Chowk). The present proposed widening works is expected to 

start from this junction. 

The Suryabinayak is a dense settlement area and houses are constructed along both sides of the road 

without any gaps left. The area in the northern side of the road belongs to Ward No. 12 of Bhaktapur 

Municipality and the southern side area falls into Ward No.1 of Suryabinayak Municipality (formal 

Sipadol VDC). The Bhaktapur Municipality’s Ward No. 2, 6, 7, 11 and 12 is bordered by the Arniko 

Highway as it moves eastwards towards Jagati. Similarly, Suryabinayak Municipality’s Ward No. 1, 2, 

8 and 9 (formal Sipadol VDC) is bordered by the Highway. Suryabinayak is the main commercial 

center of Bhaktapur Municipality which falls along the Arniko Highway. The Suryabinayak Chowk 

junction is also the intersection point for reaching Bhaktapur old inner city, which is 600m northwards 

from this junction. 

At Suryabinayak area, the city is highly built-up, consisting of multi-storied buildings (average 4-5 

storied), mainly carrying business activities at ground floor and used as residential floors in upper 

floors. Moreover, the settlements along adjoining lateral roads are also seen growing very fast. The 

buildings are seen to maintain the Right-of-Way (RoW) of 25m at both side from the road’s center 

line, hence there is no need for any demolition of private buildings for RoW clearance.  

The start points of present proposed widening and upgrading works to 6-lane standard is presently a 

two-lane, black-topped road, with permanent side drains and other road amenities. Moving eastwards 

from Suryabinayak Chowk, there are road side trees (mainly of Kangiyo species), along both sides of 

the road, which is at 9m from the road center-line. These trees are intermittently spaced along the road. 

The road-sides are only sparsely built-up after crossing the Suryabinayak. The vacant road-side lands 

are agriculture patches are seen mainly growing vegetables. The road reaches Jagati area at 800m 

from Suryabinayak Chowk. 
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Jagati is another old market settlement of Bhaktapur and is also leads to the core city of Bhaktapur. 

Jagati is another commercial area but is smaller than Suryabinayak area. Row-type buildings are 

present at both sides of the Highway, but some vacant land plots are also present. At Jagati, there is an 

old road connecting it to Bhaktapur core city, and this old road is connected to the Highway, near 

Bhaktapur Brick and Tile Factory area. There are some old houses which face the old road, but now 

falling within the Highway’s RoW, after its construction. There are altogether 13 old such old small 

houses which are more than 50 years old. These houses, even though they are old are still being used 

as shops selling daily commodities and house owners are residing in them.  

Moreover the RoW of the Highway is seen to have been used for different kinds of purposes, such as : 

building temporary sheds for small business; used for stock piling of building materials (such as 

bricks, sand, aggregates, reinforcement steel rods, RCC hume pipes etc.) both by those who are 

constructing nearby houses and also for selling purpose by nearby Hardware shop owners; mechanical 

repair workshops; cottage vegetable farming; animal rest places; public water collecting place; and 

one case of converting into school playground (by enclosing the area with dry-brick staked masonry) 

by a small school at Jagati.  

Intermittently spaced row-type houses are present at both sides of the Highway up to 250m from 

Jagati Chowk. Near to Jagati Chowk, at south of the Highway, 100m south of road’s RoW, there is 

functioning Bhaktapur Brick and Tile Factory - covering about 15 hectares of land. This factory is a 

machine-made brick factory, established over 2 decades. 

Moving eastwards from Jagati Chowk, there are road-side trees mainly of Kangiyo species and 

agriculture patches are seen mainly growing vegetables. The Highway then meets a small steam, 

known as Sipadol Khola, where a RCC bridge of 16m span is present. This Khola is flowing 

northwards and is a tributary of Hanumante River. This Khola is also the administrative boundary of 

Bhaktapur Municipality and Suryabinayak Municipality, and beyond the Khola is formal Chitapol 

VDC in the north of the Highway and formal Nakhel VDC in the south of the Highway. 

5.1.6.2 Section II: Sipadol Khola Bridge Site at Jagati – Bhatedhikuro - Nalinchowk 
After continuing from Sipadol Khola Bridge, the houses on either side of the Highway are only 

sparsely located. The area is largely vacant and used for agriculture purpose and land farther away 

from the Highway is used for making bricks. This location at Bhatedhikuro has several earthen roads 

connected to the Highway, mainly built by Brick Kiln factory operators. The brick factories are 

located more on the northern side of the Highway and southern sides of the Highway. The brick 

factories have covered wide area of land in the large scale. These factories had become major source 

of income opportunities for the people residing in this area. The topsoil of agriculture land is seen 

degraded because of soil used as raw materials for producing the brick in the large scale.  

The Highway gains in elevation gradually from Bhatedhikuro up to Nalinchowk. The north side of 

Nalinchowk is seen to be bowl-shaped, terraced, north-facing paddy fields, without any house 

construction in this land. The south side has some scattered houses and paddy fields. At Bhatedhikuro 

junction, there is a gravel road leading towards south up to Nakhel village, which is at 1.5km from the 

Highway. At Nalinchowk intersection, there is a road leading to Deuja Gaun towards north of the 

Highway and this old settlement is around 500m from the Highway. This settlement is clustered type 

having around 150 households. Near to Deuja Gaun, another settlement called Dada Gaun is located. 

5.1.6.3 Section III: Nalinchowk – Palanse Section 
Moving ahead from Nalinchowk intersection, there are uphill agricultural lands facing towards south 

at left side and downhill agricultural lands at right side.  

Along both sides of the road there are scattered types of houses. Moving eastwards there is a road 

leading to Pwargaun of formal Chittpol VDC of Suryabinayak Municipality towards north of the 

Highway and this settlement is around 500 m from the Highway. This settlement is scattered type 

having around 120 households. Moving ahead from Pwargaun road intersection, towards north there 

is a road leading to Ashapuri Poultry Farm, this road too leads newly completed 143 feet statue of 

Kailasnath Mahadev, situated at Suryabinayak Municipality (formal Chittapol VDC), a major 

attraction spot at present. The Highway gains in elevation gradually from Nalinchowk up to Palanse 
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Chowk. At Palanse Chowk intersection towards south there is a road leading to Mahatgaun of formal 

Nangkhel VDC at Suryabinayak Municipality and this settlement is around 200 m from the Highway. 

This settlement is scattered type consisting around 80 households.  

 

5.1.6.4 Section IV: Palanse – Sanga Section 
Moving ahead of Palanse Chowk Highway starts to meander, gains in elevation gradually from 

Palanse Chowk to Sanga. 

At this section Highway, passes through hill side Suryamode Perungo Community Forest which is 

facing towards north and below the road level there is private forest. Mainly Salla, Uttis and Chilaune 

species of trees are found in the forest. Moving ahead along the Highway, at left side below the road 

level there is a path leading to Siddhibinayak temple, which is a small but well-known temple. As 

moving eastwards from this temple towards road intersection, the road gains in elevation up to Sanga 

Chowk.  

Sanga is the highest point at about 1,520 m, which is also a saddle point, along the Suryabinayak – 

Dhulikhel section. Sanga saddle is the end point of Bhaktapur District and start of Kavrepalanchowk 

District. From the Sanga gate towards north there is a road leading to old settlement of Sanga. 

Moreover, this road leads to the new Kailasnath Mahadev statue temple.  This settlement is of semi-

clustered type having around 110 households. Newar are the dominant community residing in this 

settlement. At Sanga Gate, left side of Highway, there are rows of old mud mortar houses (without 

any gaps), age more than 40 years, are seen carrying business activities within 10 m from the center 

line of Highway. Beyond the rows of houses along the Highway, there is a pond named Basuki 

Pokhari, believed to have historical significance in the past. At Sanga Chowk, the road side economic 

activities are seen growing very fast due to the flow of people to view the statue of Shiva. Besides 

economic activities, people are seen engaged in agriculture at hill side of Sanga Bhanjhyang. 

5.1.6.5 Section V: Sanga – Bhaisepati – Janagal - Punyamati Khola Bridge site Section 
Sanga to Bhaisepati of this section lies in Banepa Municipality (formal Nasikasthan VDC). Banepa 

Municipality (formal Nasikasthan Sanga VDC) Ward No: 1, 2, 3, 4, 5 and 6 is bordered by the 

Highway.  As moving eastwards of Highway from Sanga Chowk towards south, there is a road 

leading to Nepal Police Higher secondary which is situated at uphill terrain, also having scattered 

types of houses at uphill terrain. There is Police station at right side of Highway within the width of 

RoW, as moving down the Nepal Police Higher secondary intersection road. As moving ahead from 

police station at both the sides of road, the houses are seen built in scattered manner. 

Towards south of the Highway, there is a road leading to pagoda-styled three storied Nasikasthan 

Temple. This temple has a great religious value, believed to cure disease when worshiping the 

goddesses of this temple. Beyond the temple compound, the agriculture patches are used for brick 

making purposes.  

Moving ahead from Nasikasthan Temple towards south, around 200m from the Highway the vacant 

lands are excavated for brick making purposes, towards north the land is used for agricultural 

purposes. There is a road leading to settlement Dipdol towards north, around 200 m from the 

Highway, having around 70 households. Also, there is a road leading to Rautgaun, consists of around 

50 households. 

As moving eastwards of Highway, there is Bhaisepati Khola Bridge, having span of 16m. The bridge 

is of RCC type. The river flows from north to south direction, discharge of the river is low at dry 

season and high at monsoon period. After crossing the bridge, towards south, there is a road leading to 

Spinal Injury and Rehabilitation Center - moving eastwards of the Highway at left side, there are 

scattered types of houses seen at Bhaisepati, having around 150 households. Around 100m eastwards 

from Bhaisepati, at southern side, there is an old road leading Panauti, which is also the access road to 

inner settlements of Banepa Municipality (formal Nasikasthan Sanga VDC) like Kotthumka, Bansdol 

and Kharibot. Moving eastwards from Bhaisepati – Panauti intersection road, at right side of the road, 

there is small scale Yeti Plastic Industries, also scattered type of houses seen at both sides of the 

Highway.  
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Janagal Municipality’s Ward No: 1, 4, and 8 is bordered by the Highway. Mainly scattered types of 

houses are seen at both the sides of the road; also temporary sheds are seen running small scale 

business. At Janagal there are small scale Industries like Curex Pharmaceuticals, Durbar Green house 

Project and Noodles Industry, situated at southern side of the Highway. These factories had become 

major source of income opportunities for the people residing in this area. Moreover, at right side there 

is a road leading to HRDC (Hospital and Rehabilitation Center for the Disable Children), which 

serves the disabled child. 

Moving eastwards from this intersection point, there is Punyamati Khola Bridge having length of 32m. 

The Bridge is of RCC type. Mainly the siltation problem has been observed below the bridge section. 

At monsoon the water level is reached to the bridge this is the major problem at this section. 

5.1.6.6 Section VI: Banepa Section 
This section covers an area from Punyamati Khola Bridge to Budol. Banepa Municipality’s Ward No: 

5, 6, 8, 10 and 11 is bordered by the Highway.  Banepa is the main city of Kavrepalanchowk District 

along the Arniko Highway. Dominantly a Newar community resides in this area. Banepa is seen 

develop as ribbon settlement along the main and lateral roads. As crossing the bridge moving 

eastwards at right side, there is a road leading to Nala, this road too joins inner settlement of 

Bhaktapur District. Banepa – Nala road is also used as the shortest route to reach Bhaktapur District 

from Kavrepalanchowk. 

Mainly there are dense houses at northern side of the road. Along the RoW of Highway, there are 

dense rows of houses (having no gap between the houses), around 118 houses observed at left side 

and 139 houses observed at right side, around 1.5 Km road length (from Punyamati Bridge to 

Chandeshwori Khola).  All the houses are seen built maintaining the width of RoW but at Banepa 

Chowk there is a four-story old mud mortar house within the width of RoW. All the houses carry 

commercial activities in the ground floor and other floors used for residence. The RoW of road is seen 

encroached for stockpiling of construction materials by hardware owners; temporary sheds for 

running small business and vehicles are placed in rows at both sides for hire. The city been carrying 

high commercial activity, the adjoining agricultural lands at northern and southern side of roads have 

been turning into residential plots in a very fast rate. 

Beyond the rows of houses at southern side, there is Banepa Bus Park, the stop point for means of 

transport plying in this Highway corridor to reach different places of Kavrepalanchowk, 

Sindhupalchowk and Dolakha Districts. From Banepa Chowk, there is a road leading to Panauti 

Municipality (southern side); road leading to Ravi-Opi village (northern side) and eastwards road 

leading to Dhulikhel Municipality also continuation of Arniko Highway. 

5.1.6.7 Section VII: Dhulikhel Section 
This section covers from Budol to Dhulikhel Bazaar. Dhulikhel is the district head quarter of 

Kavrepalanchowk District. Arniko Highway covers Ward no.1, 2, 4, 6 and 7 of Dhulikhel 

Municipality. As moving ahead from Budol there are scattered types of houses seen at both sides of 

the road section. At KU Chowk, right side, there is a road leading to Kathmandu University. 

Kathmandu University is a highly reputed University and its establishment in Dhulikhel has had a 

great impact on the overall status of the Municipality.  

KU Chowk and around University premises, there are scattered houses mainly used by the students 

studying in the university. Moreover, economic activities are seen around the University premises due 

to the flow of students. After moving ahead from KU Chowk the road starts to meander, right side of 

the Highway there is bowel shaped agricultural land facing towards south. Moreover, there are 

scattered types of houses seen along Highway. As moving eastwards of Highway there are scattered 

types of houses seen at both sides of the road at Bhasghari.  

Dhulikhel is main junction point of BP highway (way to eastern districts of Nepal) and Arniko 

highway. After the completion of BP Highway and widening of this project road there will be increase 

in economic activity of this area. Dhulikhel is popular for typical Newari culture, its natural beauty 

and ancient traditions so that the resorts are open for the tourists to view and observe the culture. 
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Moreover, after the completion of widening project along Suryabinayak – Dhulikhel section there will 

be increase in price of land and economic activities along this road corridor. 

5.1.6.8 Overall Condition of the Suryabinayak – Dhulikhel Road 
Arniko Highway was built under Nepal – China Cooperation and completed in 1966. In the national 

context, Arniko Highway has played a vital role in political and economic improvement. Arniko 

Highway (H03) is main link to the hills in the central and Eastern Regions and connects the 

Kathmandu with China (Tibet autonomous Region of People’s Republic of China). Besides this, a 

link from this highway at Dhulikhel is to be connected with Terai region in the near future (BP 

Lokmarga). This highway also branches off to other feeder roads like Lamosangu – Jiri, Dolalghat – 

Chautara and others. Moreover, this highway connects the urban area of Kathmandu with Thimi, 

Banepa and Dhulikhel. 

At start point, Suryabinayak the road passes through the flat land and from Palanse section the road 

start to elevate through uphill forest from 1440 to 1500m at Sanga section. The road passes through 

the forest area at the right side of the road section starting from Palanse to Sanga Section. The average 

formation width of existing road is 8.5m including 6-6.5m bituminous surface. The general condition 

of road is satisfactory but due to the increasing volume of traffic, the road needs to be upgraded and 

widened to 4 lanes from its present 2 lanes. 

5.1.6.9 Baseline Information along the Proposed Alignment  
The section/chainage wise baseline information along the proposed road alignment from 

Suryabinayak to Dhulikhel is discussed in Annex 2 G which includes area elevation rang, aspect of 

the area, Geology, Topography, soil type and land use patterns section/chainage wise.   

5.1.6.10 Bridges and Cross drainages 
There are three bridges at chainage 1+780, 8+360 and 11+050 respectively of this section of the road. 

The foundation of the bridge is RCC type with reinforced precast railings. Mainly drinking water 

pipes are the utilities that are crossing through the bridges are seen. Single pipe cross drainages are 

available to drain the water from upstream to downstream. 

Table 5.1-20  Bridges and Cross drainages along Suryabinayak – Dhulikhel section 

Type / Location Chainage Length Width 

Sipadol Khola Bridge – at Jagati  1+780 16.00 m 7.00 m 

Slab Culvert 5+900 1.50 m 8.00 m 

Slab Culvert 6+900 4.00 m 8.00 m 

Bikoteshore Khola Bridge – at Bhaisepati 8+360 16.00 m 7.00 m 

Slab Culvert 9+000 1.00 m 7.00 m 

Slab Culvert 9+900 2.50 m 8.00 m 

Punyamati Khola Bridge – at Banepa 11+050 32.00 m 7.00 m 
Source: Field Study, Dec. 2017 

5.1.6.11 Road-side Drains 
Along the road, the side drains are generally observed. However, their conditions are not very 

functional at various sections. The side drains mostly made of brick masonry are open. All the drains 

are discharge into natural water courses. The details of the drain are attached in the Annex-II. 

5.1.7 Study of Construction Material Sources and Available Borrow Areas 
As a major source of construction material, Shipaghat site was identified, along the Indrawati River. 

Aggregates and sand is also available from this source. Another material source is from hill cuttings at 

Malpi and Rosi Khola areas, near Panauti of Kavrepalanchowk district. All these candidate sources 

are existing operational sites. The following material sources are located, which are the candidate sites. 

Location distribution of the sites is shown in the Map below. 
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Figure 5.1-4 Location of construction material sources 

Table 5.1-21 Candidate Sites of Construction Materials 

SN Location 
Material 

Source 

Material  

Available 

Owner-

ship 
Distance and Time to Banepa 

Estimated 

Yearly 

Production 

1 

Sindhupalchowk 

District 

Kavrepalanchowk 

District  

Sipaghat 

Indrawati 

River 

 Aggregates 

 Sand 

 Chips 

 Dust 

Govt. 

River 

Private  

Land & 

Crushers 

Banepa ~ 

Dhulikhel 

Dhulikhel 

~ Zero Kilo 

Zero Kilo ~ 

Sipaghat Total 

Average 

Time 

(1 Way) 

2,450,000 m3  

from 14 

Crusher Plants 

Black-Topped Road Gravel Road 

3.7 km 13 km 10 km 
26.7 

km 
2 hrs. 

2 

Kavrepalanchowk 

District  

Malpi, Kalati, 

Bhumidanda, 

Ward No. 6 

Hill 

Material 

 Aggregates 

 Dust 

 Base, Sub 

base 

Private  

Land & 

Crushers 

Banepa ~ Malpi 

7.46 km  

Malpi ~ Kalati 

1km 
8.46 

km 
30 min. 

175,000 m3 

From 5 

Crusher Plants 

3 

Kavrepalanchowk 

District  

Roshi 

Hill 

Material 

 Aggregates 

 Dust 

 Base, Sub 

base 

Private  

Land & 

Crushers 

Banepa ~ Malpi 

7.46 km  

Malpi ~ Roshi 

6.5 km 
13.96 

km 
1 hr. 

200,000 m3 

From 5 

Crusher Plants 

Source: Field Study, Jan. 2018 

 

5.1.7.1 Details of Sipaghat Material Source Site: 
Presently Major Material Source Site : 

Material Source – River bed material from Indrawati River 

- 16 km stretch of Indrawati River where river material gets deposited 

Material Extraction Permitted by Government – for 2 months in January and February only 

Material Collection, Crushing done by 14 Crusher Plants – situated in the River Banks 

Average Daily Trucks (7 m3) per Crusher = 100 

Total Production dispatched = 100 x 14 x 7 = ~ 9800 m3 

Average Days of Operation per year = 250 days 

Average Yearly Production = 250 x 9800 = 2,450,000 m3 

Average Years of Production by Crushers = 7 years 

Major Consumption Areas – Kathmandu, Banepa, Dhulikhel, Melamchi 

 

5.1.7.2 Legal Standing Material Source Sites 
Local Government, (District Coordination Committee Office DCC (formerly District Development 

Committee, DDC) Under Ministry of Federal Administration and Local Development, provides legal 

permission to operate the Crusher Plant. Crusher Plants are operated under Ministry of Industry’s 

guidelines, after environmental approvals are received by the Crusher Plant operators. Taxes are 

levied by the District Coordination Committee, as local taxes, in volume basis, at the rate of NRs. 247 

per Cubic Meter. 
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5.1.8 Candidate Soil Disposal Sites 
As a preliminary investigation, the candidate site for soil disposal sites was identified. Two sites are 

identified as candidate sites, which are adjacent to each other, and is at 5 km from Banepa, at Panauti.  

In case that a new waste disposal areas is prepared for the project after contractor's decision, Initial 

Environmental Examination will be implemented for mitigation in the beginning of implementation 

stage. 

 

Table 5.1-21Candidate Sites of Soil Disposal Sites 

SN Location 
Area 

Available 

Estimated Fill Vol. 

with 60cm depth  
Land Ownership Distance and Time to Banepa 

4 
Kavrepalanchowk 

District, Panauti 
36,000 m2 21,600 m3 

Private Land 

Mr. Pashupati Agrawal 

Banepa ~ Panauti 

Black-Topped 5 km 
5 km 

15 

min. 

5 
Kavrepalanchowk 

District, Panauti 
12,400 m2 7,440 m3 

Binod Khatri 

(c/o Shree Hari KC) 

Banepa ~ Panauti 

Black-Topped 5 km 
5 km 

15 

min. 

Source: Field Study, Jan. 2018 

5.1.9 Water Resources and present water use around the proposed Sanga Tunnel 
Area 

Water resources around the Sanga area depends on both surface and groundwater. Tunnel construction 

and existence may cause changes on water flow of both surface and groundwater. It is required to 

monitor the water volume/water level of each water resource during the period of construction and 

operation. Present situation and baseline date is described as below; 

 

5.1.9.1 West Portal area of Tunnel 

(1) Irrigation Water Situation (Surface Water) 
Bagar Khola is the main stream (Kholsi) that passes just before the west portal of proposed tunnel i.e. 

Palanse, Bhaktapur. This Kholsi confluence with another stream about 400 m below the west portal of 

tunnel and the place is called Dovan. The emerging new stream below Dovan, mixes with another 

rivulet named Kholcha Khola coming from Sanga pass near Kathmandu Fun Valley. After this, the 

single stream joins Hanumante Khola downstream. 

 

Field survey and interaction with local residents around the west portal of proposed tunnel revealed 

that Bagar Khola is a perennial stream and has water all the year round. Less discharge is observed 

during dry season especially March/April, but is never dry. Farmers around west portal of proposed 

tunnel are using this water for agriculture. Some farmers to the northern side of proposed tunnel are 

using water from Kholcha Khola emerging from Sanga pass. According to the farmers, water from 

these streams is sufficiently available for two cycle crops in a year and seasonal vegetables. 

 

Farmers around Palanse, that is, western portal of proposed tunnel, generally have three cycles of 

crops in a year, two food crops with seasonal vegetables in between. Paddy, wheat, mustard are the 

major food crops planted and vegetables like potatoes, cauliflower and leafy items are the major 

seasonal vegetables grown around the project area. Generally, paddy is planted during June/July 

during monsoon season and harvested during October/November. After paddy, farmers plant either 

wheat or mustard depending upon their requirement and harvest during January/February. Seasonal 

vegetables are planted alternatively when the land will be vacant or as supplementary crop. 

 

Kathmandu Fun Valley is not using water from these streams but has its own source of ground water 

from deep boring. Farmers around the west portal demanded not to ruin these stream water due to 

project activities but to conserve and make even better useable after project implementation. 
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Figure 5.1-5 General Map of Watersheds at Palanse and Nashika Area 

(2) Drinking Water Situation 
All the general people, farmers and restaurants around the proposed tunnel area have been using piped 

water for drinking purpose. Source of these piped water is the upstream region of Bagar Khola and 

Aashapuri hill which lies 700 m above Arniko Highway at Palase. Individual and group piped water 

supplies were observed during field survey, and were used for drinking and domestic purpose. No 

wells, Kuwas (small shallow aquifer) and boring water were observed around this area. Thus, the 

proposed tunnel activities seem to have no effect on drinking water supplies around the west portal. 

Water use survey of the farmers and general people, their location, crop pattern and feedbacks around 

the west portal of project area is given in Annex II-C5-Table A. 

 

5.1.9.2 East Portal area of Tunnel 

(1) Irrigation Water Situation 
East portal of the proposed tunnel emerges about 300 m South of Nashika Temple of Kavre district 

covering Nasikasthan and Karkigau. Nashika Khola is the main stream that passes just below the east 

portal of proposed tunnel. This is the main stream lying along the new road alignment emerging from 

tunnel and joining the existing road. It meets another major stream Mahadev Khola about 1100 m 

below the northern side of eastern portal of tunnel. Field survey and interaction with local residents 

around the east portal of proposed tunnel revealed that Nashika Khola is a perennial stream and has 

water all the year round. Less discharge is observed during dry season especially March/April, but is 

never dry. Farmers around east portal of proposed tunnel are using this water for agriculture. 

According to the farmers, water from this stream is sufficient for agricultural activities for lands 

around this area. Farmers around the east portal demanded not to degrade this stream water during 

construction of road and tunnel but to conserve during project implementation. 

 

Farmers around eastern portal i.e. Nasikasthan and Karkigau also have three cycles of crops and 

seasonal vegetables in between the two food crops when the land will be empty. Paddy, wheat, 

mustard and maize are the major food crops planted and vegetables like potatoes, cucumber, bitter 

gourd, cauliflower and leafy items are the major seasonal vegetables grown around the project area. 

Generally, paddy is planted during June/July during monsoon season and harvested during 

October/November. After paddy, farmers plant either wheat or mustard depending upon their 

requirement and harvest during January/February. Farmers around this area also plant potatoes as cash 

crop after paddy. 

 

(2) Drinking Water Situation 
All the general people and farmers around the east portal of proposed tunnel have been using piped 

water for drinking purpose. Source of these piped water are the upstream region of Nashika Khola 

which lies 700 m uphill of eastern portal of proposed tunnel. Two families own ring wells and are 

deriving water as an alternative source for daily activities. Individual and group piped water supplies 

were observed during field survey, which were used for drinking and domestic purpose. A seasonal 
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Kuwa (small shallow aquifer) was also observed below the Nashika temple which lies just below the 

eastern portal of tunnel. A stone tap lies just below the western side of Nashika Temple where locals 

were seen to be washing cloth and bathing. According to them this stone tap is an alternative source of 

water when piped water will be out of order or insufficient.  

 

People on the light hand side of Arniko Highway while moving from Kathmandu to Dhulikhel and 

opposite of Nashika Temple also use the same source of drinking water as that around Nashika 

Temple i.e. upstream region of Nashika Khola brought from locally laid pipelines. Thus, the proposed 

tunnel activities seem to have little or no effect on drinking water supply around the east portal. Water 

use survey of the farmers and general people, their locations, crop pattern and feedbacks around the 

east portal of project area is given in Annex IIC5-Table B. 

 

5.1.9.3 Mid-Section above Proposed Tunnel 

(1) Irrigation Water Situation 
The middle section of the proposed tunnel lies below the settlements of Sanga-Ittacha and Namuna 

Bastii of Kavrepalanchowk district. These two villages is separated by a small Kholsi (stream) with 

seasonal flow. This stream has a small catchment area and the flow length is short thus is seasonal. It 

meets with Kholcha Khola at Sanga pass and flows towards Kathmandu valley. Water from this 

Kholsi (stream) is not sufficient for agriculture, thus people around this area depend on rain water for 

farming i.e. monsoon of June/July. 

 

Farmers around Sanga-Ittacha depend on water from this Kholsi for agriculture which is seasonal so is 

less productive but farmers from Namuna Bastii also has access to water from Nashika Khola so their 

land is productive compared to farmers from Sanga-Ittacha. People in this areas plant paddy in 

June/July when water is sufficient and harvest in October/November. After paddy, farmers plant 

potatoes where water is available and wheat or mustard where water is unavailable. So, farmers 

around these areas generally have two cycles of crop. 

(2) Drinking Water Situation 
Every household above mid-section of the proposed tunnel depend on piped water for drinking and 

household purpose. The source of these piped water is jungle of Kakrabarii which is about 600 m 

uphill of settlement. Excess water after drinking is used for farming seasonal vegetables and other 

food crops. A Kuwa (small shallow aquifer) is observed at the tunnel alignment which is reported to 

be dry after disastrous earthquake of 2015. No wells, other live Kuwas (small shallow aquifer) and 

boring water were observed around this area.  

 

People around the main market place of Sanga pass of Arniko Highway use water brought from 

Khalchok area which is 700 m hillside and towards the southern corner of Sanga pass. Locally laid 

pipe lines are available for each household that supplies drinking water. Alternatively, this area also 

has four stone sprouts whose source is nearby Uttis (Alnusnepalensis) Forest and acts as 

supplementary supply of drinking water when piped water becomes insufficient. 

 

Thus, the proposed tunnel activities seem to have no impact on drinking water supply above the mid-

section of proposed tunnel. Water use survey of the farmers and general people, their locations, crop 

pattern and feedbacks above the mid-section of proposed tunnel area is given in AnnexIIC5-Table C. 

 

5.1.9.4 Present Water Level around Sanga Tunnel Area (Ground Water) 
People and farmers around the Western Portal of proposed tunnel are using piped water whose source 

is upstream region of Bagar Khola around Ashapuri. In this side of the tunnel, there are no sources of 

ground water like ring wells, boring wells or Kuwas that has been used as source of domestic or 

drinking water. There are small streams whose discharge increases during rainy season and decreases 

in the dry seasons.  The settlements above the proposed tunnel alignment are also using piped water 

and no live wells were observed during field survey. A spring well (Kuwa) was observed below 

Sanga-Ittacha which is dry since earthquake of 2015. 
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At the Eastern Portal of proposed tunnel, although every household are using piped water for drinking 

and domestic purpose, two families have ring well whose details are given below. There is also a 

spring well (Kuwa) which have seasonal water. A stone tap lies just below the western side of 

Nashika Temple where locals were seen to be washing cloth and bathing. A dry and unused ring well 

was noticed at a private land of the eastern tunnel part. Water level information is given below: 

Table 5.1-22Water Level Survey of the water source of Tunnel Area 

S.N Sources Owner Construction Year Depth (m) Present Water Level 

1 Ring Well Ramji Dulal 2008 7.08m 1.29m 

2 Spring  (Kuwa) Community About 50 years 0.38m 0.22m 

3 Ring Well Niranjan Shrestha 2010 5.25m 1.90m 
 Source: Field Study, Jan. 2018 

 

There are small stream water sources below the eastern portal of proposed tunnel and people are using 

water from it for irrigation. Change in water level before and after construction should be monitored 

observing water levels of these ring wells, stone tap, Kuwa and discharge of water in nearby streams. 

 

5.1.9.5 River Environment (Surface Water) 
There are three small streams that come across the project area are seasonal rivers that have minimum 

discharge during the dry season. In the monsoon season the Punyamati River is known to come across 

the bridge due to the siltation problem at the foundation of bridge. This river has sediment the larger 

volume of sand at the pillar of the bridge. In the city area like Suryabinayak, Banepa the dense 

population across the road side discharge their sewers to the river. Moreover, the use of fertilizers in 

agriculture land and the current practice of sand excavation from river had degraded the natural river 

environment.  

5.2 BIOLOGICAL ENVIRONMENT 

5.2.1 Protected Area and Endangered Species 
There are no protected areas along the target project area. The nearest Shivapuri National Park is 

around 15km from the starting point of the project, Suryabinayak. It has not been reported any 

endangered species around the project site. Most of the area is already developed by socio-economic 

activities. 

 
Source: Google Map 

Figure 5.2-1Location Map of the Nearest National Park and the Project Site 

5.2.2 Roadside Trees along Suryabinayak – Dhulikhel Road 
After the completion of the road in early 1970s, trees mainly Lahare Pipal (Populus detoides) were 

planted along both sides of the road. These trees gave an attractive aesthetic view of the road, but they 

Shivapuri National Park 

Project Site 
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later became tall and grew to be weak and caused danger to the road users. So, in 2002, all these trees 

were cut from Koteshwor to Suryabinayak area. The trees of Kangio variety were spared from cutting.  

The major plants along road side include Kangiyo (Grevillea robusta), and some others. In addition to 

the road-side Kangiyo trees, there are two old Pipal (Ficus religiosa) Trees at the road side (one at 

Nalinchowk and other at Janagal) which are very large used as a Chautari (resting place) and 

worshiped by local people with religious faith. These two old Pipal trees also need to be cleared. For 

cutting some religious trees, Pipal, along the project road, it has not been observed any opposing 

opinion from residents and it is common to cut such trees for road improvement project in Nepal. 

Apart from that there are two young Pipal, one Rudraksha and one Bel trees also on this section which 

bears the religious beliefs and significances. Apart from the above mentioned Kangiyo trees species, 

there are bamboo bunches at 16 places along the road side with the following numbers of trees/pole 

size tree species on road side that needs to be cut during road widening/upgrading work. The total of 

484 numbers of different species of standing road side trees need to be clear for the widening of this 

proposed road section. Available road side trees that need to clear are shown in the Table 5.2-1. 

 

Figure 5.2-2 Location Map Pipal Tree 

Table 5.2-2 Road-side Trees Affected 

No. Local Name Scientific Name 
Nos. of Trees 

Total Trees 
Pole Size Tree Size 

1 Utish Alnus nepalensis 61 7 68 

2 Kangiyo Grevillea robusta 32 320 352 

3 Bakaino Melia azederach 12 4 16 

4 Masala Eucalyptus spp 1 8 9 

5 Pipal Ficus religiosa 2 3 5 

6 Rudraksha Elaeocarpus ganitrus 0 1 1 

7 Bel Aegle marmelos 0 1 1 

8 Khari Imperata cylindrical 3 4 7 

9 Padmero Fraxinus pennsylvanica 3 7 10 

10 Mayal Pyrus pashia 5 0 5 

11 Koiralo Eucalyptus spp 0 2 2 

12 Kotmero Litsea polyantha 4 0 4 

13 Paiyu Prunus cecidois 4 0 4 

Sub- Total 127 357 484 

Total 484  
Source: Field Study, Jan. 2018 

1 km 

Traget Section of SD Road (16 km) 

Pipal Tree 

Pipal Tree 

Tunnel Section 

https://en.wikipedia.org/wiki/Elaeocarpus_ganitrus
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5.2.3 Community Forest at Sanga Area: Suryamode Perunge Community Forest 

5.2.3.1 Forest and Trees through new Approach Road to Sanga Tunnel 
The approach road to the proposed tunnel at Sanga, passes through a single Community forest named 

Suryamode Perunge Community Forest, of 21.87 ha. established in 1999. There are 200 members 

associated with this community forest at present. This community forest lies on the north facing 

sloping sides. The common species found in the community forest are as below. 

 
Table 5.2-3 Common Species in the Community Forest 

*DBH: Diameter at Breast Height, Source: Field Study, Jan. 2018 

 

The west portal of the proposed tunnel (Palanse side) lies at the northern boundary of Suryamode 

Perunge Community Forest. The majority of the forest lies towards the southern side of the project 

area, and on the hill sides. Only a small strip of forest area which is 100m comes close to the tunnel’s 

west portal. Hence, the total area required by the west portal access road of this forest is 0.5 ha.  

 

The field visit and interview with the concerned stakeholders of the community forest depicted that 

least effect will be caused on the community forest due to extension of the road and tunnel project. 

However, few numbers of trees are seen to be needed for its clearance on both the left hand side and 

right hand side of the proposed new approach road.  

 

5.2.3.2 Forest and Trees at Western Portal Side 
The west portal of the proposed tunnel is situated within RoW of the present Arniko Highway. In 

addition, the portal lies in the northern boundary of Suryamode Perunge Community Forest, some 

trees need to be cleared, as shown in the following Table 5.2-3.  

Table 5.2-4Tree Cutting Necessary at Suryamode Perunge Community Forest 

S.N Location 
Name of 

Forest 

Local 

Name 
Scientific Name 

Nos. of Trees Total 

Trees Pole Size Tree Size 

1 

West 

portal of 

tunnel 

Suryamode 

Perunge 

Community 

Forest 

Lapsi Choerospondias axillaris 0 9 9 

Mauwa Engelhardtia spicata 0 70 70 

Salla Pinus roxburghii 54 18 72 

Uttis Alnus nepalensis 7 3 10 

Chilaune Schima wallichii 0 2 2 

Total Trees of Community Forest at West Portal 61 102 163 
Source: Field Study, Jan. 2018 

 

It is required that, 163 trees are to be cleared from Suryamode Perunge Community Forest which are 

of different species dominated by Salla and Mauwa. 

 

As indicated in the 'Work Procedure for Providing the Forest Land for Other Use, 2063 and Forest 

Regulations, 1993, which state that proponent will manage a nursery to grow tree sapling and plant 

them in 1:25 ratio and additional 10 percent for each cleared tree. The Act makes it a requirement that 

every step be taken to ensure a healthy forest environment and conservation of the existing forests. 

The state has the capacity to providing land for project implementation provided that no adverse 

impacts on the environment occur. The state can also designate a forest as “protected” if the forest 

Location Local Names Scientific Name 
Remarks 

(DBH*>30cm = Tree, DBH 10-30 cm = Poles) 

Palanse 

Area 

Salla Pinus roxburghii Tree 

Uttis Alnus nepalensis Tree and Pole 

Bakaino Melia azedarach Tree 

Mauwa Engelhardtia spicata Tree 

Chilaune Schima wallichii Tree and Pole 

Sanga 

Area 

Uttis Alnus nepalensis Tree and Pole 

Lapsi  Choerospondias axillaris Tree 

Salla Pinus roxburghii Tree and Pole 
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land is of social, cultural or environmental importance. The government can provide parts of any type 

of forest for the implementation of national priority plan with the assurance that it does not adversely 

affect the environment. No activities can be performed on a protected forest without compensating the 

government of the adverse impacts that the project may cause. The Regulation further elaborates legal 

measures for the conservation of forests and wild animals. 

 

After discussion with the users of the Suryamode Perunge CFUG and chairman of the same 

community forest, Mr. Arjun Ranamagar, the replantation area for the compensatory plantation of 

4,500 saplings, in the ratio of 1:25 for cut trees, allocated by them is at Block No. 5 of Suryamode 

Perunge CF, which lies above the existing Arniko Highway of Palanse, is possible and recommended. 

Alternatively, location is also available at Block No. 2 of the same community forest at Dalledhunga, 

Bhaktapur. DoR will monitor the replantation activities through progress report from CFUG, and will 

take necessary countermeasures by cooperation with Department of Forests, if needed. 

5.2.3.3 Private Trees at Western Portal Area of Sanga Tunnel 
The new approach road alignment also passes through some private land where some trees exists, 

which are owned by individual people. Details of the trees to be cleared, location and ownership are 

given in the following Table. Trees which are to be cleared from the private land is to be compensated 

after discussion with the owner according to the size and mass of the cleared species at the prevailing 

market price.  

 

Table 5.2-5 Private Trees Cutting Necessary at Palanse 

Location Owner 
Local 

Name 
Scientific Name 

Nos. of Trees 
Total 

Trees 
Remarks Pole 

Size 

Tree 

Size 

Palanse, 

Dovan to 

Bagar Khola 

Deep Bahadur 

K.C 

Uttis Alnus nepalensis 36 6 42 

Need 

appropriate 

compensation 

HadiBel Aegle sp. 4 - 4 

Mayal Pyruspashia 2  2 

Above Bagar 

Khola 

Kumar  

Ranamagar 

Uttis Alnus nepalensis 16 4 20 

Lapsi Choerospondi asaxillaris 2 - 2 

West portal  SanuThapaMagar Uttis Alnus nepalensis 10 2 12 

   Total 70 12 82  

Source: Field Study, Jan. 2018 

 

5.2.3.4 Private Trees at Eastern Portal Area of Sanga Tunnel 
The east portal of the proposed tunnel lies behind the Nashika temple, just above the Nashika Khola 

and below the existing brick factory. The east portal of the tunnel and its approach road lies at a 

private land, where some trees are present. Details of the trees to be cleared, location and ownership 

are given in the following table. 

 

Table 5.2-6Private Trees Cutting Necessary at Nashika Area 

Location Owner 
Local 

Name 
Scientific name 

Nos. of Trees Total 

Trees 
Remarks 

Pole Size Tree Size 
Behind Nashika 

Temple 

GauriNuchhe 

Pradhan 
Uttis Alnus nepalensis 0 6 6 

Need 

appropriate 

compensation 

Behind Nashika 

Temple 
Rajaram Dulal 

Uttis Alnus nepalensis 1 5 6 

Chilaune Schima wallichii 0 1 1 

Behind Nashika 

Temple 
Sanubabu Dulal Uttis Alnus nepalensis 4 7 11 

South of Steel 

Tank Factory 
Angad Khadka Uttis Alnus nepalensis 6 6 12 

South of Steel 

Tank Factory 
Badri Joshi Uttis Alnus nepalensis 6 3 9 

   Total 17 28 45  

Source: Field Study, Jan. 2018 

 

These trees which are to be cleared from the private land are to be compensated after discussion with 

the owner according to the size and mass of the cleared species at the prevailing market price. 
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5.2.3.5 Summary of Total Trees to be cut 
Following Table shows the total numbers of trees to be cut by this Project, for the improvement and 

Tunnel construction. 

 

Table 5.2-7 Summary of Total Trees to be cut by the Project 

 
Nos. of Trees 

Total Trees 
Pole Size Tree Size 

Road-side Trees  127 357 484 

Suryamode Perunge Community Forest 61 102 163 

Private Trees at Palanse Area 70 12 82 

Private Trees at Nashika Area 17 28 45 

Total 175 499 774 

 

5.3 SOCIO-ECONOMIC AND CULTURAL ENVIRONMENT 

Suryabinayak–Dhulikhel the Six Lane Road Project is located in Bhaktapur and Kavrepalanchowk 

districts in which Bhaktapur lies within the Kathmandu valley. The socio-economic and cultural 

environment within the SD road section is presented below. 

5.3.1 Population and Communities 
With latest formed Suryabinayak Municipality in Bhaktapur 4 municipalities such as Bhaktapur, 

Suryabinayak, Banepa and Dhulikhel falls under the SD road section. The former two are located in 

Bhaktapur and the latter two falls under Kavrepalanchowk district.   

According to the population census 2011, total population of Bhaktapur and Kavrepalanchowk district 

is 294,287 and 375,221 respectively. The population distribution between male and female of 

Bhaktapur and Kavrepalanchowk district is 50.05 percent and 49.95 percent respectively. Likewise 

the population of male and female of Kavrepalanchowk district is 47.32 percent and 49.89 percent 

respectively. The total population of the project affected Municipalities is 154,873 where the average 

household size is 4.5. The comparative ratio of population between two census years and project 

affected Municipality is given in the following table. 

Table 5.3-1Population distribution of the Project Affected Municipalities 

Source: CBS, 2011 

5.3.2 Ethnic Composition 
Multi-ethnic composition is the characteristics of population where Brahmin, Chhetri and Janajati are 

the major caste/ethnic groups residing along the project area. 73.65 percent populations are Janajati 

(mainly Newar), followed by Chhetri (35.37%) and Brahmin (22.82%) respectively. Population of 

Dalit covers3.87% and the others occupied 8.92 percent among the project affected families across the 

section. Project should prepare livelihood enhancement programs targeting to project affected poor 

and vulnerable groups significantly. The caste/ethnic composition of the project affected 

Municipalities are presented as Table 5.3-2. 

Table 5.3-2Caste/ethnic Composition of Project Affected Municipalities (%) 
Municipalities Brahmin Chhetri Janajati Dalit Others Total 

Bhaktapur Municipality 3.48 4.41 87.44 0.64 4.03 100 

Suryabinayak Municipality 3.36 43.56 42.06 2.8 8.2 100 

Banepa Municipality 17.6 5.6 71.2 2.4 3.2 100 

Dhulikhel Municipality 15.77 15.03 59.46 3.86 5.87 100 

Total Average 22.82 35.37 73.65 3.87 8.92  

Municipalities 
Total HH 

% Change 
Total  Population % 

Change 2001 2011 2001 2011 

Bhaktapur Municipality 15,722 17,639 12% 91,796 81,748 -11%  

Suryabinayak Municipality 4271 4777 11% 22416 21004 -6% 

Banepa Municipality 5,846 8,479 31% 31,010 37,838 18% 

Dhulikhel Municipality 2,625 3,279 25% 13,444 14,283 6% 

Total 28,464 34,174 20% 158,666 154,873 -2% 
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Source: CBS, 2011 

Although it was observed that there are several different ethnics along the project site, the situation is 

very common in Nepal. According to instruction from MOFE and based on past project cases, the 

Project does not need to prepare ingenious people plan, because there are no marginalization and 

socio-economical differences among different ethnics around Kathmandu area and long the Arniko 

Highway. In addition, ingenious people plan is considered in remote mountainous area principally in 

Nepal based on past cases. 
 

5.3.3 Direct Impact Area of the Project (DIA) 
The project covers 4 Municipalities namely Bhaktapur Municipality and Suryabinayak Municipality 

of Bhaktapur, likewise, the Banepa and Dhulikhel Municipalities of Kavrepalanchowk district. The 

proposed road alignment passing through the different area as ward wise distribution is illustrated in 

following table.   

Table 5.3-3Direct Impact Areas and settlement of the Project Area 
S.N Municipality  Ward No. Settlements 

1. Bhaktapur Municipality 8,7,5 & 4 Jagati 

2. Suryabinayak Municipality 8, 9 & 10 Suryabinayak, Chamthali, Bhatedhikuro, Nalinchowk, Palanse 

3. Banepa Municipality 8,7, 10, 13 &14 Sanga, Bhaisepati, Pul Bazar, Banepa Bazar, Budol 

4. Dhulikhel Municipality 8,7, 6,3 & 4 KU Chowk, Dhulikhel Bazar 

Source: Field Study, Nov. 2017. 

The ward wise population distribution along the Zone of Influence is illustrated in Table below. 

However, the distribution of the Project Affected Families (PAFs) within the DIA has also mentioned 

in the report. The population and the households of the Project influence area (ZoI) is also shown in 

following table.  

Table 5.3-4  Zone of Influence of Households and Population 

District Municipality 
Affected 

Wards in DIA 

Households within 

ZOI 
Population within ZOI 

Total Total Male Female 

B
h

a
k

ta
p

u
r
 

Bhaktapur 

Municipality 

8 1456 

4
4

1
0
 

6694 

2
1

3
2
6
 3440 3254 

7 1564 7563 3790 3773 

5 629 3287 1606 1681 

4 761 3782 1876 1906 

Suryabinayak 

Municipality 

6 1096 

2
8

3
4
 

4683 

1
2

3
9
0
 

2337 2346 

8 611 2701 1361 1340 

11 316 1412 669 743 

10 200 889 444 445 

9 221 993 515 478 

12 390 1712 880 832 

K
a

v
re

p
a

la
n

ch
o

w
k

 

Banepa 

Municipality 

13 760 

5
1

9
8
 

3332 

2
3

2
9
4
 

1597 1735 

14 310 1500 736 764 

10 954 3888 1672 1916 

8 1407 6189 3132 3057 

7 981 4877 2446 2431 

6 786 3508 1767 1741 

Dhulikhel 

Municipality 

8 386 

2
2

4
7
 

1816 

9
5

4
6
 

874 942 

7 296 1287 607 680 

6 187 847 404 443 

3 558 2401 1214 1187 

4 820 3195 1715 1480 

 Total 14689 66556 33382 33174 

Source: CBS, 2011 

5.3.4 Settlement Patterns 
Most of the settlements along the SD road section are clustered and semi-clustered nature. Settlements 

of the market areas in Suryabinayak, Sanga, Banepa and Dhulikhel have cluster and developed as 

ribbon shape along the road corridor because of its commercial activities. Adarshachowk, Jagati, 

Nalinchowk, Jorpati, Palase, Pul Bazar, Budal’s settlements are semi-clustered by type. Settlements of 
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the old areas like Banepa, Sanga, Bhaktapur and Nalinchowk have found compact however the 

remaining settlements along the road are disperse and liner. About 60 percent of the houses of the 

project areas are consist of RCC buildings while remaining are semi concrete with CGI sheet/ tile 

roofing and huts. 

RCC buildings are found in large quantities in Banepa Bazar because of its long historic development 

that extended in liner pattern and also extended over the broader area now. The road side houses are 

considered to be high commercial value that have rented for different shops in ground floor and used 

as own residential purpose for the upper floors. The road side structures of Banepa Bazar is almost in 

set-back area at 25 yards (22.5m) from the center line, where only a single structure falls under this 

section.  

Moreover, the other settlements like Nalinchowk, Palanse, Sanga, Bhaisepati, Pul Bazar, Budol, and 

KU Chowk have been growing faster due to easy access and increasing commercial activities along 

the road corridor. As the population increased various economic activities are also emerging in these 

areas by which pressure upon the land has been raising accordingly. 

5.3.5 Description of Some Major Settlement Areas around Sanga Tunnel Area 

5.3.5.1 Palanse: Western Portal of Tunnel 
The western portal of proposed tunnel lies at Palanse, Bhaktapur which is the eastern corner of 

Kathmandu valley. Arniko Highway curls and climbs the hills at Palanse to cross the Kathmandu 

valley. Palanse is located at the foothill of Aashapuri mound and between small ridges. 100 houses, 

sheds and business centers are located around Palanse. Out of total 100 infrastructures, about 20 of 

them are restaurants and refreshment centers. Most the people in this area are dependent on 

agriculture, some on services while others on trading and business. Settlements are all scattered 

around the agricultural fields at the base of Suryamode and Bandeshowri Community Forests, most of 

them concentrated around Arniko Highway. Small streams are widely spread around Palanse area, 

defining that it is a ridge area. 

 

5.3.5.2 Nasikasthan and Karkigau: Eastern Portal of Tunnel 
The eastern portal of proposed tunnel lies at Nasikasthan, towards the southern side of Nashika 

Temple and below Karkigau. This area lies immediately below Sanga pass after crossing Kathmandu 

valley and is relatively a flat land. Initially, the flat land was used for agriculture which now is 

continuously occupied by settlements. Most of the settlements are concentrated around Arniko 

Highway except Karkigau which lies at the northern base of Aashapuri hill facing eastern side of 

Namuna Basti. A longitudinal settlement can be seen at the left hand side of the proposed eastern 

tunnel portal, all along the right hand side of Arniko Highway while moving from Kathmandu to 

Dhulikhel. Other houses are located towards the left hand side of Arniko Highway. 80 houses and 

sheds are located at Nasikasthan with few shops and restaurants. People around this area have mixed 

occupations like farming, service, trading and foreign employment. Similarly, about 50 houses and 

sheds are located at Karkigau with most of the people dependent on agriculture. 

 

5.3.5.3 Namuna Basti: Mid-Section above proposed Tunnel 
Namuna Basti lies just above Sanga Pass towards the western side of Arniko Highway. The 

settlements area is based on a nose of a ridge with Sanga-Ittacha on its western side and Karkigau on 

its eastern side. Nashika Khola on the east and a small stream on the west flows at the base of the 

settlement separating the ridge from other hills. Few traditional model houses have been constructed 

at the top of the ridge to develop the settlement as sample village, thus the place is named as “Namuna 

Basti” meaning sample village. 50 houses and sheds are located at the top the ridge at Namuna Basti. 

Most of the people of this area are dependent on agriculture while few on service and foreign 

employment.   

 

5.3.5.4 Sanga-Ittacha: Mid-Section above proposed Tunnel 
Sanga-Ittacha also lies just above Sanga Pass and is a part of the eastern boundary of Kathmandu 

valley. It lies on the way to Kakrabari and is the head of Palanse where the western portal of proposed 

tunnel is situated. The proposed tunnel passes just below the settlement of Sanga-Ittacha. 40 houses 
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and sheds are located at Sanga-Ittacha and they are also located on top of a ridge as that of Namuna 

Basti. Most of the people of Sanga-Ittacha are dependent on agriculture with few on public service. 

Farmers of this area rely on the terraced farms towards the eastern side of settlement. 

 

5.3.5.5 Sanga Settlement 
Sanga pass is the eastern gate of Kathmandu valley and has a historical importance. This pass is in use 

from ancient time when people from the eastern part of Nepal, Tibet and east India used to walk and 

use this pass to enter Kathmandu valley. This place was the resting and refreshment center during that 

time. When vehicles enter Nepal, present Arniko Highway connected Kathmandu with Dhulikhel 

using this pass which now connects Tibet and other national highways. About 200 houses and sheds 

are located at Sanga Pass, most of them concentrated towards the northern side of Arniko Highway.  

 

5.3.6 Some Public Structures in the vicinity of Sanga Tunnel Area 
1) Jorpati Higher Secondary School 

The Jorpati Higher Secondary School has been running at this place since 2001. Previously it was 

running next to the Arniko Highway at Jorpati. It is a Higher Secondary School with grade 1 to 12. 

Total number of students, at present, is 270 according to Principal of this school. The total numbers of 

teachers are 35 where 19 are permanent government and the remaining 16 are privately appointed 

ones. The School has 1100 m2 (2 Ropanis 3 Aana) of land, where school buildings are located. It has a 

narrow strip of land only and does not have a playground. The existing school building is a 3 storied 

RCC framed structure. Presently, the Ministry of Education has also granted NRs. 3.6 million to 

construct a building adjacent to the existing school building, replacing a shed. All the pre-construction 

processes (Loan agreement, approval of design from the municipality etc.) have been completed and 

construction is expected to start soon after contract finalization.  

2) Water Fun Park (Kathmandu Fun Valley) 

A Water Fun Park (named Kathmandu Fun Valley) is also located at the Palanse area. The main parts 

of the park is avoided by the road alignment design but auxiliary structures, such as gate complex, 

restaurants, will be affected.  

3) Private Steel Water Tank Factory 

At the east-tunnel portal site, adjacent to Arniko Highway, a steel water tank factory (named CFWY 

Steel Tank) is operating for the last 2 years. The approach road alignment affects the entire factory 

area. The factory land is about 1200 m2 and it has a factory shed of 300 m2 area. The factory operators 

have leased the land from Mr. Angat Khadka (local land owner) for ten years with agreement. The 

factory operators have invested something NRs. 70 million to run this factory. At present, 10 people 

are being employed by this factory.  

 

5.3.7 Economic Activities 
Along the Suryabinayak – Dhulikhel road, economic activities such as business and agriculture has 

been running as a subsistent basis. Suryabinayak, Banepa and Dhulikhel being the major market 

centers run businesses while other areas are dominated by agriculture activities. During the focus 

group discussion with project affected people in Bhaktapur Municipality area, people expressed their 

views that about 40 percent people are involved into business, 20 percent in agriculture, 25 percent in 

service and the remaining are engaged into domestic work, labor and foreign employment. Likewise,   

Kavrepalanchowk section, about 45 percent project affected people have involved into business, 25 

percent in agriculture and the 20 percent with services. Remaining people are involved into labor, 

foreign employment and household works for their livelihood. 

People who are residing along the main and lateral roads predominately engaged in business and 

mostly retail markets for food, daily commodities and some construction hardware materials etc. 

Jagati vacant land is used for stock piling of brick by the factory owners. Moreover, at Palanse and 

Sanga highway areas café/ restaurants are established for income generation as an earning source. 

There are138 small huts and the Thatched/corrugated roofing structures found along the alignment 

having different business by owned households or rented households.  

Dhulikhel is considered as a touristic place being nearby Kathmandu for the scenic views of 

Himalayas and the Newari culture so that resorts and restaurants are established and operating various 
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other businesses too. Since the large number of vehicles passes through this road, six petrol pumps 

have also been operating along the SD road section. These are some different income generating and 

earning activities are running along the SD road section.   

5.3.8 Land Holding Pattern and Land Use Situation 
According to Census 2011, the average cultivated land holding size of Bhaktapur district is 0.16 

hectare whereas in Kavrepalanchowk district 1.15 hectare. The socio-economic surveyed shows that 

27.8 percent households have less than 0.025 ha of land and 7.3 percent households have 0.025 to 

0.05 hectors of land holding size.  30.7 percent of households have 0.1 to 0.2 ha of land and 21 

percent of households have more than 0.2 ha of land holdings categorically. 

About 10 years back, the land along the corridor was used as agriculture purpose. Most of the lands 

were used for Paddy and wheat cultivation however rest of others used as seasonal vegetables 

farming. Since the recent year’s development due to changing demands, the land owners have sold 

their lands to residential house builders – mostly the adjoining and proximity area with the main 

roads. So the attached land with the Highway is used as residential purpose excessively. At present, 

people of Nalinchowk, Palanse and others have still used their road side land for agriculture purpose. 

The major crops grown here are paddy, maize, wheat, potato and vegetables.  

5.3.9 Migration Situation 
The trend of out-migration is negligible from the Municipality areas but in-migration is significantly 

high. The volume of in-migration is rapidly rise in the Municipality as compare with the census 2001 

but the ratio of in- migration is negative in project affected Municipalities that envisaged in census 

2011. The Maoist Warfare had affected to increase the population by migration in these areas before a 

decade from the Sindhupalchowk, Dolakha and Ramechhap districts specifically. The motive of 

migration is to getting better socio-economic opportunities and secures life. Step- migration is also 

characterized within the Municipality after increasing population and created business possibilities 

along the roadside. Although migration is the natural phenomenon but the increasing population has 

been raising pressure upon public facilities and the land price of the area significantly.   

5.3.10 Directly Affected Infrastructures and Land 

5.3.10.1 Houses/ Structures Affected 
Within the project areas, development of settlement has been taking place at a very rapid rate. The 

field observation and the socio-economic survey show that altogether 234 different house/structures 

will be affected by the SD road project as showed in Table 5.3-5.  

There is not equal delineation of RoW across the SD road by which people do not convinced to accept 

the two different provisions of RoW applied nearby areas. The RoW across the Sanga to Banepa 

(Chandeshwori Khola) is only 22.5m or 25 yards however, remaining all sections has 25m in both 

sides. The new improved SD road design has taken wider area to improve curve and maintained 

design speed. Since the widening of the SD road will not much impact upon residential structures 

within the setback area but the curve improvement design has further affected beyond the existing 

RoW. A large amount of compensation cost needed for the affected land and structures. The total 

numbers of different types of house/structures are given as table below. 

Table 5.3-5Summary of Households to be acquired by Project 

Location Households Nos. Remarks 

A. Curve Improvement Works and RoW maintenance   

1.  RoW maintenance in Existing Road 161  

2.  New Curve Improvement in Existing Road  57  

Sub Total of A 218  

B. New Approach Road to Sanga Tunnel   

1.  West Portal side (Palanse Area) 10  

2.  East Portal side (Nashika Area) 6  

Sub Total of B 16  

Total including Sanga Tunnel (A+B) 234  
  Source: RAP Report, 2018 
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A detail list of affected households within Project Area, as per RAP 2018 Report, is included in 

Annex IV-G. 

Table 5.3-6Summary of Types of Households to be acquired 

No.  House Type  Number of House Structures 

1 Simple Hut/Sheds 3 

2  
Thatched  roof, walls constructed with bamboo and 

mud/stone 
10 

3  Tile/iron roof, walls constructed with brick/ mud/stone 126 

4  Iron sheet/roofing with stone/ brick wall/cemented plaster 47 

5  RCC Building 48 

6  Movable kiosk /wall/fence etc. 0 

Total 234 
Source: RAP Report, 2018 

5.3.10.2 Land Requirements 
Additional private land, which lies beyond the present RoW of 25m on either side, is required for the 

Project for road improvement works. They are mainly for Curve improvements at 40 locations.  

For construction of new approach road, additional area of land will be required. 

  Table 5.3-7Summary of Additional Land to be acquired by Project 

 

 
Area  

(in m2) 

Area  

(in Ropanis) 
Remarks 

A. Curve Improvement Works    

1. Land Improvement for Curves Improvement 55,063.16 108.24 40 locations in 14.91 km 

2. Land for Curve Improvement at KU Chowk 15,678.25 30.82 3 locations near KU Chowk 

Sub Total 70,741.41 139.06  

B. New Approach Road to Sanga Tunnel   
 

1. West Portal side (Palanse Area) 44,000.00 86.49 West Portal side road = 580 m 

2. East Portal side (Nashika Area) 18,648.00 36.66 East Portal side road = 370m 

Sub Total 62,648.00 123.15  

Total including Sanga Tunnel 133,389.41 262.21 
 

Source: RAP Report, 2018 

 

A detail list of affected lands for curve improvement and new approach road , as per RAP 2018 

Report, is included in Annex IV-K. 

 

5.3.11 Cultural and Religious Environment 
The cultural and religious activities of the residents’ people are found very interesting. People 

celebrate Hindu and the Buddha religion according to their tradition intensively. Dashain, Tihar, 

Buddha Purnima, Lohshar and Jatras (Bisket Jatra and the others) are the major festivals performed by 

the people visiting different temples and shrines nearby their settlements. The Bisket Jatra is 

celebrated in Sanga and Bhaktapur area in the 1st Baishakh each year as like New Year of Nepal. In 

this Bisket Jatra (carnival), Idol of Siddhi Ganesh will demonstrate in this Sanga festival. However, 

the project does not affect such cultural performance. 

5.3.11.1 Temples / Shrines and Cultural Sites 
Along the RoW of the road, there is one temple (Nasikasthan Temple) of Sanga and a few small 

shrines. Of these, the Ganesh and Shiva shrine at Nalinchowk, Shiva Shrine at Sanga, and Ganesh 

Shrine at Janagal are very close to the road, however, these structures are not affected by the project. 

Nasikasthan Temple of Sanga along with other few small shrines does not have any impact with the 

new tunnel option from Palanse to Sanga with new alternative road alignment with tunnel. 
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Figure 5.3-1 Small Hindu Shrine along Roadside at Jorpati 

5.3.11.2 Cultural Environment 
The project area comprises of a multicultural environment. Mainly Barahmin, Chhetri, Janajati and 

Dalit are the major caste/ethnic groups residing along the project area. Majority of them, the Newar 

community is found in Suryabinayak, Jagati, Sanga, Banepa and Dhulikhel. The Newar communities 

follow their own cultural tradition which includes festivals, rituals, marriages and other social values 

uniquely. Dashain, Tihar, Nava Durga Jatra, Maghi Sakranti, Holi, Bisket Jatra, Hile Jatra 

(Ghingtangmuni Jatra), Gai Jatra, Lakhe Dance, Krishna Asthami Jatra, Harisiddhi Trishakti Jatra and 

Bhagwati Jatra are the main feasts and festivals celebrated in the project area. 

5.3.11.3 Public Water-Stands 

 
Figure 5.3-2Non Functioning Small Water Sprout 

The local people depends watersources such as water from tube wells and natural sprouts or “Dunge-

Dhara”. Fast urbanization of the areas has also negatively affected the water sources of these dharas 

and only few are producing water. Among the five public water sprouts along the SD road section one 

is not functioning in Bhaktapur area. The widening of the road will affect four functioning water 

sprouts of the project area within the proposed design in Kavre section. In addition to the public water 

stand, the private households have constructed their water taps at Nalinchowk and some other areas 

that also needed to be relocated. 

Table 5.3-8Public water stands along the RoW 

S.N Chainage Location Side (R/L) 
Distance from 

Center Line 
Type Remarks 

1 1+890 Bhatedhikuro Right 10 m Dhunge Dhara Not Functioning 

2 7+255 Sanga Right 9 m Kuwa Functioning 

3 7+895 Sanga Right 9 m Kuwa Functioning 

4 8+860 Sanga Left 12 m Kuwa Functioning 

5 14+300 Dhulikhel Right 22m Kuwa Functioning 
Source: Field Study, Nov. 2017 

5.3.11.4 Basuki Pond 
A local pond is located at Sanga towards the left hand side of Arniko Highway while travelling from 

Kathmandu to Dhulikhel, shown in the figure below. 

The pond is named after the ‘king of snakes’ (Basuki) and is said to be constructed 100 years back to 

supply water to extinguish accidental fires of surrounding houses of Sanga. This pond covers an area 
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of 48m x 30m (1,440 m2), (3 ropani 14 Anna) and has a perennial source of water underground and 

stream water. This pond has an enclosed brick masonry wall. 

 
Source: Google Map / JICA Survey Team 2018 

Figure 5.3-3Location Map of Basuki Pond 

The Basuki Pond Management Committee has cleaned and extended the pond with its own initiation 

and utilized it for the fishery purpose. Depth of the pond is approx. 3.5m where water level is 

observed to be of 1.5m depending on the availability of water from its natural source and rain water. 

The Basuki Pond has become socio-environmental pride and also source of income of the society. The 

pond has annual earnings of NRs. 200,000 per year, however 30 percent of its earnings goes to 

purchase fingerlings (Bhura) and fish feeding materials. The remaining fund is used for the 

improvement of pond and social welfare.  It is regulated by the “Basuki Pond Management 

Committee”.  

It is estimated that the impact on the pond water by the tunnel component might be limited, however, 

the water level of the pond should be monitored during both construction period and operational 

period, periodically. 

 
Figure 5.3-4Basuki Pond at Sanga 

5.3.12 People’s Perception about the Project 
Project area people were widely consulted about the SD road widening and upgrading plans. During 

the formal and informal meetings with local people and representatives, they have raised their issues 

regarding RoW and compensation to their affected properties. They said that the DOR should provide 

the compensation of land and the structures that have within RoW. The affected people have formed 

struggle committees to pressurize the government for achieving compensation in both districts. They 

have view that before starting the road improvement project; DOR should deal the issues of amicable 

compensation modality. Despite some issues, the majority of local people have also perceived to 

construct the 6 lane road as soon as possible. 

5.3.12.1 Opinion on Desired Compensation 
On the desired compensation type, the majority of people have indicated that cash compensation is 

acceptable. The cash compensation of the project affected properties should be determined as 

proportionate with market price or corresponding with the replacement cost. 

Tunnel Section 

Basuki Pond 
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5.3.12.2 Opinion on Rehabilitation and Resettlement Measures 
The project affected people have to resettle from the current area with a suitable resettlement plan so 

that they get a house similar to their present house nearby location. Families which have not male 

household head indicated that a suitable house be built by the project for them. Some families who 

have been generating income from their houses, e.g. from renting out to shops, renting out to families 

have voiced concerns about such losses. They have demanded amicable compensation scheme for 

such loss, in addition to compensation for hardships, rehabilitation allowance, and transportation 

allowance. 

5.3.13 Health and Sanitation Situation 
Being adjacent area with capital city-Kathmandu, different health institutions are providing health 

services to surrounding people along the SD road section. Bhaktapur District Hospital, Bhaktapur 

Cancer Hospitals are serving people in Bhaktapur and Spinal Injuries Hospital, Dhulikhel Hospital, 

Janagal Disable Curing Hospitals and different Health posts and Sub-health posts are also providing 

health services to the periphery people. The narrow and the congested existing roadway have great 

difficulties to reach emergency cases of patients to these hospitals or outreach health services in 

Kathmandu. Different institutions are operating in the health field both districts.  Sub- health posts 

and the Health posts are the major health service provider in the project area but Hospitals are the 

major service provider in urban center. Besides, there are so many others health institutions also 

operating in different sector in the districts. Being close proximity area with major cities like 

Kathmandu, Bhaktapur, different NGO/INGOs are also operating health service by establishing 

different health institutions like Disabled Cure Center, Spinal Injuries and curing cancer. The overall 

health service providers’ institutions by districts are presented in table below. 

Table 5.3-9 Health Service Providers by Districts 

S.N Institutions 
Districts 

Bhaktapur Kavrepalanchowk 

1 Hospital 1 2 

2 Institutions 8 3 

3 PHCC/HP 9 14 

4 SHP 12 80 

5 PHC Outreach Clinic 50 306 

6 EPI Clinic 144 332 

7 NGO/INGO 20 29 

8 FCHV 189 986 

 Source: CBS Census, 2011 

Being scarcity of sufficient supply of water, the sanitation system is poor in the SD road section. 

Despite the proclamation of open defecating free district-Bhaktapur has found poor sanitation system 

in the SD road section. The private safety tank and drained out into the rivers is common here 

likewise the road side drainage across the SD road corridor is not maintained due to undulating 

landforms and the distribution of settlements over there.  

5.3.14 Educational Status 
Educational institutions are running largely nearby Suryabinayak- Dhulikhel section. Kathmandu 

University is located between Banepa and Dhulikhel, the Khwopa Engineering College of Bhaktapur 

and other Multiple Campus and renounced Higher Secondary Schools like Birendra Sainik Higher 

Secondary School at Sallaghari, Dipendra Police Higher Secondary School of Sanga and some other 

Higher Secondary Schools are running nearby this SD road section in Banepa and Dhulikhel 

Municipality areas. All these renounced educational institutions are providing quality education in 

different level and faculties in this area.   

The proportion of completed level of education by the districts people has shown that around 3 

percent people who are the schooling age are out of enrolment in two districts. The proportion of 

primary completed in Bhaktapur and Kavrepalanchowk districts is 23.40% and 37.64% respectively. 

In Lower Secondary level, 17.73 % got in Bhaktapur and 20.44 % in Kavrepalanchowk district. As 

the level increased ratio of education of Kavrepalanchowk is decreased as comparing with Bhaktapur 

district. Education Status of these districts is also shown in the Table5.3-11. 
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Table 5.3-10 Completed Level of Education by the Districts People 

Districts 
No 

Schooling 
Primary 

LS 

School 
Secondary SLC Plus 2 Graduate 

Post 

Graduate 

Non-

formal 
Others 

Not 

Stated 

Bhaktapur 7660 54560 41340 30724 35627 31289 14992 5788 193 9736 1282 

% 3.28 23.40 17.73 13.18 15.28 13.42 6.43 2.48 0.08 4.18 0.55 

Kavre 8373 94278 51323 29516 26087 16058 5208 1536 166 16113 1783 

% 3.34 37.64 20.44 11.79 10.42 6.41 2.08 0.61 0.07 6.43 0.71 

 Source: CBS 2011 

5.3.15 Social Infrastructure Facilities 

5.3.15.1 Water Supply 
The physical landform of this area is as like fragmented valley surrounded by small foot hills which 

has become the origin place of water resources over the area. Piped drinking water is the main sources 

of drinking water across the project area however underground and traditional water spouts are also 

utilised as drinking sources of water to the roadside houses. Scarcity of drinking water in the dry 

season is also genuine problem due to lack of sufficient source of water over the area. 

Tap/piped water is the main sources of drinking water to households in Bhaktapur and 

Kavrepalanchowk by 78% and 79 % respectively. More than 10 percent people of project districts 

depend on well/kuwa and around 5 percent by Spout water. Remaining are depending on Tub well, 

rivers/stream and sources of others in the both districts. The limited sources of water, lack of 

sufficient water supply project and the traditional distribution system are some hindrances in this 

sector. The rehabilitation work for these damaged facilities of water supply should be required 

consultation with concern community and authority.  The ratio of drinking water facilities of the 

districts is presented in table below. 

Table 5.3-11 Sources of Drinking Water by type and districts 
Districts Total HH Tap/Piped Tub/ Hand pump Well/Kuwa Spout  River/stream Other Not Stated 

Bhaktapur 68557 53438 2607 6637 3342 42 2081 410 

% - 77.95 3.80 9.68 4.87 0.06 3.04 0.60 

Kavre  80651 63832 217 10188 4760 540 417 697 

% - 79.15 0.27 12.63 5.90 0.67 0.52 0.86 

 Source: CBS 2011 

5.3.15.2 Cooking Energy 
Using of cooking energy is diversified between two districts.  Bhaktapur as being nearby capital area, 

69 percent of the households used LP Gas and 25 percent firewood. Adversely, being by mostly hilly 

area 78 percent of the households of Kavre has used firewood and 16 percent by LP Gas. Nearly 4 

percent of the households of Kavrepalanchowk used Bio-gas. Kerosene, electricity and other sources 

of cooking energies are used in these districts. Table below shows about the situation of the using 

status of cooking energy by households in the districts. 

 

Table 5.3-12 Fuel Used for Cooking by Districts 

Districts 
Total 

HH 

Wood/ 

firewood 
Kerosene 

LP 

Gas 

Cow 

Dung 
Bio-gas Electricity Others 

Not 

Stated 

Bhaktapur 68557 17272 2095 47463 56 190 125 941 415 

% - 25.19 3.06 69.23 0.08 0.28 0.18 1.37 0.61 

Kavre  80651 63092 548 12959 60 3213 31 49 699 

% - 78.32 0.68 16.07 0.07 3.98 0.04 0.06 0.87 

 Source: CBS 2011 

5.3.15.3 Market Centers 
Bhaktapur, Banepa and Dhulikhel are the major market centers along the SD road section. As being 

center location, Banepa Bazar provides greater market service to its periphery sub-centers and the 

resident people in wider areas. The Banepa Bazar is one of the main agriculture collection center and 

market place for industrial commodity to the periphery sub-market centers. Dhulikhel is also serving 

as touristic place and a market center to its periphery people likewise Bhaktapur also provides 

attraction as touristic city and services to its residential people.   
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5.3.15.4 Communication and electricity  
Tele communication is the popular means of communication along the SD road section. Telephone 

lines are extended along the both sides of the existing road in both districts. Altogether 490 telephone 

poles including metal, cement and wooden poles are found standing within the RoW. Likewise, 588 

electric poles are also extended similarly along the road corridor which should be relocate and 

rehabilitate corresponding with concern NEA authority by the project developer. Though, the cell 

phone has become the most utilized means of communication in this area. Postal service is also 

operating in the Municipality level via Ilaka postal offices.  

5.3.15.5 Transportation 
Bus, Micro bus, good’s carriage trucks and Tipper are the major means of transportation similarly the 

two stock vehicles are abundantly passes through this road. The great numbers of quarry material 

loaded tippers and the construction material like brick, stone and sand were carried through this route 

to capital city-Kathmandu. After operation up BP Highway and connection of Mid-hill Highway from 

different districts, a huge number of small and medium types of vehicles have been passing through 

this road. So, the SD road has become as like bottle neck location for the north-eastern region of 

Nepal.  

5.3.15.6 Agriculture Development 
The area is rich for agriculture production due to fertile soils and marketing facility. Vegetable 

farming is one of the major agriculture products in winter and dry season however paddy as cereal 

crops grown mainly in rainy season. It was the tendency of growing wheat in winter season but due to 

population pressure along the corridor that have been changing as residential area caused decreased of 

crops production recently. The District Agriculture Development Offices (DADOs) and the 

Agriculture Service Centers provides agriculture services to needy people in the area. Besides, animal 

husbandry for dairy products and poultry farming has become profitable occupation in these areas 

now. But the risk of this sector has also been facing greatly time to time.  

Cereal and cash crops are also produced in the districts. Paddy, Maize, Wheat, millet, Buckwheat and 

Barley are the major cereal crops while Oil seed and potato as cash crops produce as subsistence level. 

Lentils, chick pea, Black gram, Soya bean are also produce different areas and various amount in both 

the districts. Cattle, Buffalos, Goat, Sheep, Pigs, Fowl and duck rearing are significantly run in these 

districts. Poultry is the hugely done business in Bhaktapur likewise goat, cattle and buffalos rearing 

for meat and milk in Kavre district.    

5.4 Socio-economic Information of the Surveyed Affected household 

The demographic characteristic is used to identify the nature and the activities of project affected 

people along the SD road section. The socio-economic information will be utilised to see the existing 

situation of the project affected people and insight to address the issues accordingly. The 

census/socio-economic survey questionnaire has kept in Annex VIII. 

5.4.1 Demography of Affected Municipalities 

The population composition of project affected surveyed households is presented in table below. 

Table 5.4-1 Population Distribution of Project Affected Surveyed Household 

Districts Municipality Households Male Female Total 

Bhaktapur 
Bhaktapur Municipality 14 45 39 84 

Suryabinayak Municipality 99 287 271 558 

Kavrepalanchowk 
Banepa Municipality 78 203 192 395 

Dhulikhel Municipality 43 123 120 243 

Total 234 658 622 1,280 
Source: Census/Socio-economic Survey, Jan-May 2018 

The socio-economic status of PAPs is presented here based on the information obtained from the 

socio-economic survey of 234 Households that is 82% of the total 384 affected HHs. The survey was 

targeted to census socio-economic survey however few land/house owners could not catch at the 

survey time that have rented their house to others and lived outside from the project area. The total 

population of surveyed households is 1,280 where 658 (51.40%) are male and 622 (48.60%) female. 
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Detail of surveyed household is attached in Annex IV-G. 

5.4.2 Age Category of Project Affected Population 

The age wise population distribution of PAPs has analyzed here to see the active and dependent 

population ratio along the project area. The survey shows that the population between 0 to 14 years 

which is defined as ‘minor age’ covers 24.1% of population while other dependent aged group (>60 

years) covers by 9.4%. More than two-third (69.5%) of the project affected population are known as 

economically active age group (15-59 years). Age wise population ratio can also show the availability 

of work force along the road corridor if the project needed to use them in the project operation phase. 

Table below shows the age wise distribution of population along the project area. 

Table 5.4-2Population size by age group 

Districts Municipality HHs >4 Yrs 
5-14 

Yrs 
15-59 Yrs <60 Yrs Total 

Bhaktapur 
Bhaktapur Municipality 14 6 8 55 15 84 

Suryabinayak Municipality 99 49 76 399 34 558 

Kavrepalanchowk 
Banepa Municipality 78 25 75 263 32 395 

Dhulikhel Municipality 43 26 44 134 39 243 

Total 234 106 203 851 120 1280 

%  8.2 15.9 69.5 9.4 100 
Source: Census/Socio-economic Survey, Jan-May 2018 

5.4.3 Caste/Ethnic Composition 
Ethnic composition plays vital role still in various Nepalese societies that reflect directly in the socio-

economic status and living standard of the people in general. Therefore, ethnicity, culture, and 

religions are also account as important factors needing attention when new projects are conceived, 

designed, and implemented. The responses of these social attributes to outside interventions should be 

considered according to the social value and attitude prevailing in the societies as like tradition. After 

establishment of democracy in 1990, huge numbers of project were introduced in different 

development sectors, the discriminated castes and ethnic population were considered to be uplifting 

their socio-economic status mainly in donor funded projects however emphasize has also given to the 

government funded project in some extent these days. Consideration of class (such as poor, disabled, 

women headed poor households, single woman etc.) should be more rational to address in the context 

of changing socio-economic status of caste/ethnicity in project area while implement the resettlement 

action plan. The ratio of Brahmin and Chhetri along the project areas is found 4.7 and 24.8 percent 

respectively. Majorities (52.6%) of them are Janjaties (mainly Newar and Tamang) who residing 

along the SD road area while 2.6 percent of Dalit and the same ratio by others are found in the project 

area. The Municipality wise caste/ ethnic composition of the project affected households are presented 

in table below. 

Table 5.4-3 Ethnic Composition of the project Affected Households 

District Municipality HHs Brahmin Chhetri Janjati Dalit Others Total 

Bhaktapur 
Bhaktapur Municipality 14 - - 14 - - 14 

Suryabinayak  99 1 37 44 5 12 99 

Kavre 
Banepa Municipality 78 2 13 42 0 21 78 

Dhulikhel Municipality 43 8 8 23 1 3 43 

Total 234 11 58 123 6 36 234 

   %  4.7 24.8 52.6 2.6 15.4 100 
 Source: Census/Socio-economic Survey, Jan-May 2018 

5.4.4 Occupational Status 
The socio-economic survey of the affected families’ shows that more than one- third (26.9%) of the 

populations depend on trade/business.  Likewise, agriculture and households work that covers 20.3 

and 18 % respectively. 15.4 % of the project affected population depends on different service sectors. 

Majority of the households depends on Trade/business. The 18 percent of domestic workers are also 

contributing agriculture, business and domestic works necessarily. Dependency on labor, foreign 

employment, and pension are also responded as their earning occupation. The number and proportion 

of occupational status of PAPs have been presented in the table below. 
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Table 5.4-4Occupational Status of Surveyed HHs (not included student and < 6 yrs.) 

Occupations 
Bhaktapur District Kavrepalanchowk District 

Total % 
Bhaktapur  Suryabinayak  Banepa  Dhulikhel  

Agriculture 8 93 63 37 201 20.3 

Business/Trade 20 99 85 61 265 26.9 

Service 8           84 45 15 152 15.4 

Domestic work 25 29 78 45 177 18 

Labor 5 28 8 10 51 5.1 

F. Employment 0 23  11 200 43 4.3 

Others  7  40  19  31 97 9.8 

Total 51 356 279 188 986 100.0 

 Source: Census/Socio-economic Survey, Jan-May 2017 

5.4.5 Educational Status 
The census/socio-economic survey along the SD road with project affected households shows that 

89.4 % of the populations are literate. The overall educational status of the project affected population 

is comparatively high. Of the total literate population, about 40 percent of them are having higher 

education (+2 to Bachelor) status. Nearly 14 percent of the literate population can read and write that 

means they gained or acquired such skill of knowledge by non-formal education or something else. 

However, 10.4 percent of the project affected populations are found illiterate. The Table 5.4-5 below 

shows the educational status of the project affected surveyed households. 

Table 5.4-5 Educational Status in the Surveyed Households 

Districts Municipality Illiterate Read write  1-10 10 passed Certificate Bachelor  Total 

Bhaktapur 
Bhaktapur  4 11 13 15 13 13 69 

Suryabinayak 37 44 198 58 83 29 449 

Kavre 

palanchowk 

Banepa  47 32 104 68 32 15 298 

Dhulikhel 15 52 39 23 26 18 173 

Total 103 139 354 164 158 75 989 

% 10.4 14.1 35.8 16.6 15.6 7.6 100.0 

 Source: Census/Socio-economic Survey, Jan-May 2018 

5.4.6 Skilled Availability 
Very limited persons among project affected people seem to have acquired training skills on various 

activities from which they would have employed and support their livelihood. 81 persons out of 164 of 

PAPs have computer knowledge and 23 have different technical knowledge found with them.  In 

addition, 29 persons have sewing skill and another 7 persons have driving skill. Carpenter, mason and 

some other kinds of skill are also found among them which can utilize in project implementation phase. 

The Table below shows the skill availability among them. 

Table 5.4-6 Status of Skill persons of Surveyed households 

Districts Municipality Mason Carpenter 
Sewing/

cutting 

House 

wiring 
Driving 

Technical 

work 
Computer Others 

Total 

 

Bhaktapur 
Bhaktapur  0 1 5 0 0 2 10 0 18 

Suryabinayak 1 2 10 0 2 9 49 0 73 

Kavre-

palanchowk 

Banepa 0 1 8 1 4 11 5 10 40 

Dhulikhel 0 5 6 0 1 1 17 3 33 

 
Total 1 9 29 1 7 23 81 13 164 

 Source: Census/Socio-economic Survey, Jan-Feb 2017 

5.4.7 Land holding size 
The widening and improvement of SD road project has designed alignment mainly in existing road 

passes through urban and semi urban area nearby Dhulikhel, Banepa and Bhaktapur. Since the area is 

away from the settlement is used as agriculture activities traditionally. Being surveyed with the 

adjoining area of the RoW land holding is found small in size. The surveyed shows that 27.8 percent 

households have less than 0.025 ha of land likewise 7.3 percent households have 0.025 to 0.05 hectors 

of land holding size. 30.7 percent of households have 0.1 to 0.2 ha of land and 21 percent of 

households have more than 0.2 ha of land holdings. The presented status of the land holding can’t 

show the actual situation of land holding size of the project affected households due to lack of 



Environmental Impact Accessment of Suryabinayak - Dhulikhel Road Improvement Project FINAL REPORT 

63 | P a g e  

 

database and unitary land recorded system in the country. The Table 5.4-7 shows the land holding 

situation of the project affected households.  

Table 5.4-7 Distribution of Households by Land Holding Size 

Districts Municipality > 0.025 ha 0.025-0.05 ha 0.05-0.1 ha 0.1-0.2ha < 0.2 ha Total 

Bhaktapur 
Bhaktapur Municipality 11 1 3 2 1 18 

Suryabinayak  12 4 14 24 14 68 

Kavre-

palanchowk 

Banepa Municipality 30 10 9 31 21 101 

Dhulikhel Municipality 4 0 1 6 7 18 

Total 57 15 27 63 43 205 

% 27.8 7.3 13.2 30.7 21 100 
 Source: Census/Socio-economic Survey, Jan-Feb 2017 

5.4.8 Annual Household Income, Income Range of Affected Households 
Comparatively, 7.7% of the project affected households falls in low income group who earn less than 

NRs 0.05 million (NRs.50, 000) per year.  About 32.1% of the project affected families are in a range 

of annual income between NRs 0.1 to 0.2 million (NRs.100, 000 to 200,000) that occupies medium 

level of income group. Likewise, 41% of the surveyed households have annual income between NRs 

0.2 to 0.5 Million (NRs.200, 000 to NRs 5000, 000) who is account as higher income group that 

covers 19.2% of the households. The project can consider the low-income groups while implement 

the livelihood enhancement programs according to the RAP. Average annual income of the project 

affected households by Municipalities is shown in Table 5.4-8. 

Table 5.4-8 Average Annual Income range of the Surveyed Households by area  
(NRs.) 

Municipality < 0.05 Million  0.1-0.2 Million  0.2-0.5Million  > 0.5 Million  Total 

Bhaktapur Municipality 1 4 6 3 14 

Suryabinayak Municipality 6 27 41 25 99 

Banepa Municipality 6 29 34 9 78 

Dhulikhel Municipality 5 15 15 8 43 

% 7.7 32.1 41.0 19.2 234 
 Source: Census/Socio-economic Survey, Jan-May 2018 

5.4.9 Food Sufficiency from own Agriculture production 
Food sufficiency is measured in terms of months that the families' sufficiency of own farm production 

for the annual household's needs. According to the results of the survey, only 4.27% households have 

food sufficiency for the whole year. A majority (67.95%) of the households have only food 

sufficiency less than 3 months by their own production because most of the households depend on 

business and wage-based economy. Nearly one-fifth (17.95%) of the households’ have food 

sufficiency up to 3 to 6 months. The food sufficiency situation of the project affected families will be 

one of the logical parameter to address in favor of compensation and other allowances to them. The 

following Table 5.4-9 shows the food sufficiency status of the project affected families across the SD 

road project.  

Table 5.4-9 Food Sufficiency Months of the HHs from Own Production by months 

District Municipality > 3 Month 3-6 Months 6-12 Months < 12 Months Total 

Bhaktapur 
Bhaktapur Municipality 4 4 5 1 14 

Suryabinayak Municipality 75 15 5 4 99 

Kavre-

palanchowk  

Banepa Municipality 50 15 8 5  78 

Dhulikhel Municipality 30 8 5 0  43 

Total 159 42 23 10 234 

% 67.95 17.95 9.83 4.27 100 
 Source: Census/Socio-economic Survey, Jan-Feb 2017 

5.4.10 Copping Strategies of Food Deficit 
The project affected households apply several supplementary options as copping strategy of food 

deficit.  About 82 % of the households make their food deficit by business activities. Likewise, 11.6% 

households depend on wage labor and 6.8 % by remittance. If the business of the project affected 
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families lose due to road intervention there will be great impact upon their livelihood status. 

Therefore, business allowance is also essential for the project affected people. The number of project 

affected families who depend on their alternative livelihood is presented as Table5.4-10.  

Table 5.4-10 Alternative means of Food Deficiency 

Districts Municipality Business Wage Local Remittance Total 

Bhaktapur 
Bhaktapur Municipality 5 2 0 7 

Suryabinayak Municipality 70 5 0 75 

Kavrepalanchowk 
Dhulikhel Municipality      23 - 5 28 

Banepa Municipality 22 10 5 37 

Total 120 17 10 147 

% 81.6 11.6 6.8 100 
 Source: Census/Socio-economic Survey, Jan-May 2018 

5.4.11 Cultural Background of the Project area 
The multiple caste/ethnic population and religious composition of the project municipalities reflects 

the prevalence of the socially, religiously and culturally mixed population and diversification in the 

tradition and socio-culture condition. They have their own typical characteristic and manifests as such 

music and dance; art and craft, folklore and folktales; languages and literature, festivals and 

celebration and foods and drinks.  

Dashain, Tihar and Teej are the most popular festivals among Hindu (Brahmin and Chhetri) whereas 

Mohani, Ma: Puja, Jatras and Swanti (Tihar) are famous among Newar community. A variety of 

foods and drinks are consumed during these festivals. ‘Brata’ the fasting is also of great importance 

and it is popular among several religious groups in the project areas. Buddha Jainti, Shivaratri, 

Janaipurnima and Nepal Sambat is other important festivals. Similarly there are several pilgrimage 

sites, temples, stupas and monasteries situated in the Project areas and they are somehow associated 

with these groups. The temples and monasteries are place of worship (daily and/or in special 

occasion) by Hindu and Buddhist and other religious group as well.  

5.4.12 Summary of Resettlement Action Plan (RAP) 
A report on Resettlement Action Plan (RAP), 2018, for the Project Affected People has been prepared 

separately, based on the Project’s Preliminary Design, which has estimated the costs for compensation 

of private land and housing properties, and other mitigation and enhancement costs. The RAP, if 

required, will be updated during the Final Detail Design phase, following the final alignment and 

design componets of the Project. 

 

Summary of Possible Impact on PAPs 
The RAP Report 2048, has based its results on the Census/Socio-economic survey conducted in the 

period of January to February 2015,  December 2017 to February 2018 and again updated in May 

2018 along the road alignment (Suryabinayak to Dhulikhel) based on the JICA Preparatory Survey’s 

preliminary design, which has  estimated number that a total of 1488 persons from 284  households, 

including 10 institutions, to be affected, because of aquition of their land and houses, by the Project, 

for the improvement of the alignment (and addition of tunnel section). The summary of the affected 

land and houses, as presented in the RAP Report, 2018, is discussed briefly hereunder. 

 

Land and House Structures Required for Acquisition 
Private land is one of the major private properties affected by the Project. Project affected land is 

basically for: private land beyond the existing ROW – required for curve improvement and approach 

road for tunnel. In total, 13.33 hector of private land will be required for the Project for curve 

improvements along the existing road (at 43 locations), and new approach road to tunnel portals at 

Nalinchowk and Nashikasthan (total length 1010m). The Tables below shows the Summary of land 

requirements and Project Affected households and numbers of people. 
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Table 5.4-12 Summary of Land Required for Acquisition 

S.N.  Municipalities Land Area (Sq. m.) Remarks 

1 Bhaktapur 663.69 Land required for curve improvement  

2  Suryabinayak 71,961.42 
Land required for curve improvement and 

Tunnel Approach Road (West side) 

3  Banepa 35,329.16 
Land required for curve improvement and 

Tunnel Approach Road (East side) 

4 Dhulikhel 25,438.14 Land required for curve improvement 

 Total 133,392.41  
 Source: RAP Report 2018 

 

Table 5.4-11Summary of Project Affected Household Structures and its Population (PAPs) 

Type of Loss 

Number of Project 

Affected Household 

Structures 

Number of  

Project Affected 

Persons (PAPs) 

Legal Illegal Total Legal Illegal Total 

A. Households Required for Relocation 

1. Private Households  

(Structures within the ROW)  
- 161 161 - 864 864 

2. Private Households 

(Structures on private land beyond ROW, for 

Curve Improvement & Approach Road)  

73 - 73 416 - 416 

3. Non-private Structures (minor sheds, 

government owned boundary walls, shrine) 
2 8 10 - - 0 

Total Affected Structures (1+2+3) 75 169 244 416 864 1280 

B. Required for Land Acquisition only (Not required for resettlement) 

4. Land owner only (Family HHs) 40  - 40 208 - 208 

Total Affected Households (1+2+3+4) 115 169 284 624 864 1488 

Source: RAP Report 2018 
 

Structures Types  

Residential, business, and institutional structures are three major types of project affected structures 

across the project areas. There are few residential structures with small business along the road; 

however, the other structures were set backed after the Roads Act, 2031. The Project will need to 

resettle 234 private house structures and 10 minor non-private structures also and 40 HHs with land.  

Table 5.4-13 Types of Houses/Structures for Resettlement 

No.  Type  Number of Houses  

1 Simple Hut / Shed 3 

2  Thatched roof, walls constructed with bamboo and mud / stone 10 

3  Tile / iron roof, walls constructed with brick / mud /stone 126 

4  Iron sheet / roofing with stone/ brick wall/cemented plaster 47 

5  RCC framed building 48 

Total 234 
Source: RAP Report 2018 

 

Vulnerable groups 

This study report has adopted the definition of vulnerable community who are commonly landless, 

marginal farmer living below subsistence level nearby project settlement. In Nepal, the term 

indigenous people (Adhibasi) equates with ethnic groups (Janajati).  

Along the entire project alignment, some of the people whose castes are B.K, Nepali are found 

residing are classified as vulnerable groups who are categorized under Marginalized and Disadvantage 

group respectively according to Nepal Foundation for Indigenous Nationalities (NEFIN, 2004) that is 
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also applied by the Government of Nepal. However, based on the socio-economic and income status 

of the resident people, women heading house and handicapped headed there are about 26 % of the 

people (75 Households families) who can be categorized as vulnerable groups who are residing in this 

project alignment.  Following Table illustrate the different type of vulnerable groups of Households 

within this Project Alignment who will be impacted due to this project.  

 

Table 5.4-14 Vulnerable groups of Household within the Project Alignment  

Among 

Social Vulnerable Groups 

Number of Household 

Outside RoW Within RoW Total 

A. Total Affected Households 115 169 284 

B. Social 

Vulnerable 

Groups 

Poor Household 8 54 62 

Women Headed Household 2 10 12 

Dalit All Dalit are not consider in vulnerable group. 

Other category, if any. e.g. 

handicapped headed etc. 

0 1 1 

Sub-Total of B 10 65 75 

C. Project Affected Households not belonging in 

Social Vulnerable Groups = (A) - (B) 
105 104 209 

 

 

5.4.13 Compensation Costs 
 

The Cost Estimation for the compensation for acquisition of the private properties have been detailed 

in the Resettlement Action Plan (RAP) Report, 2018. The EIA Report has taken the RAP Report’s 

estimation for compensation of land and houses to be acquired for the Project and its Summary is 

provided in Table 8.3-2.      
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Chapter 6 IDENTIFICATION OF ENVIRONMENTAL IMPACTS 

This Chapter identifies the potential environmental impacts associated with the Project’s activities. 

All the environmental impacts that have been predicted during the Scoping stage and identified during 

the EIA stage has been categorically analyzed and assessed based on characteristics of existing 

condition and sensitivity of environmental components (physical, biological, socio-economic & 

cultural and chemical). The beneficial impacts due to Project implementation are discussed for Project 

Construction phase and Project Operation phase. Then after, likely adverse impacts are analyzed and 

elaborated in detail, with their potential impact level and evaluation of significance of the impact on 

the surrounding environment – for all identified impacts. 

 

6.1 Beneficial Impacts 

Several benefits arise from the Project during its construction phase and operation phase. There can be 

various beneficial impacts due to implementation of the proposed project and its operation. Apart 

from the need to mitigate the adverse impacts of the proposed project, the comparatively large issues 

with the implementation of the road project will foster the local communities and environment with 

numerous beneficial impacts like area development and socio-economic development. In this way, 

local people, private sector, and interested stakeholders have large opportunities to build up, enhance 

such positive impact of the project for their wellbeing. EIA Study analyzed the extent of these 

beneficial impacts. Some of these priority issues includes, which are listed in the order of priority as 

per the findings from scoping exercise for Identification of significant environmental Issues to be 

considered by EIA study are as follows. 

6.1.1 During Construction Stage 

6.1.1.1 Generation of Employment opportunities and Increase in Income 

The immediate beneficial impacts form this Suryabinayak - Dhulikhel Road Improvement Project 

become apparent in the construction phase. Depending on the demographic and socio-economic 

setting in a given location, there will be various employment opportunities for the local population. As 

the alignment clearance and embankment filling works require labors, it is likely that locals will be 

preferred to work in these Projects to get into new economic opportunities.  

During construction, employment large numbers of unskilled and skilled labors will be generated 

locally along entire road length where construction works are underway for about 18,700 man-days of 

skilled and 4,500,000 man-days of unskilled manpower is estimated to be necessary. The Project will 

provide adequate skill development training for masonry works and carpentering to increase the skills 

of local work candidates. The nature of impact will be direct with high in magnitude, site specific in 

extent and mid-term in duration. 

6.1.1.2 Increase in income of local people through opportunity to work and activities 

The construction activities will not only increase the income sources of the local people, but will open 

opportunities for additional businesses such as the establishment of local tea stalls and small 

restaurants and shops. Also the established tea stalls and shops will foster their business with the 

influx of construction workers in the Project area. An expanded local market will be created by the in-

migration of workers. Local residents can take advantage of these new opportunities by expanding 

their existing local industries and establishing new ones. The consumption of local products such as 

vegetables, dairy products and meat products will significantly increase which directly create the 

opportunities for new income generation activities. As a result, a significant amount of cash from the 

Project works will be channeled into the local economy and will generally foster the development of 

other micro-enterprises. The nature of impact will be direct with high in magnitude, site specific in 

extent and mid-term in duration. 
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6.1.1.3 Technical skills and capacity enhancement of locals 

This road widening and upgrading Project has propose the maximum use of local people for 

construction works lies in the unique chances for the transfer of skills and technical knowledge in 

construction and related technical sectors. Considerable number of employed work forces will convert 

themselves into fully skilled labourers in works such as masonry, gabion wires weaving, construction 

of dry and foundation walls, embankment filling, slope stabilization, rock cutting, bio-engineering 

works etc. These skills will not only benefit the locals by providing long-term employment 

opportunity but also contribute to local human resource development in Project areas that otherwise 

have restricted opportunities. The nature of impact will be direct with high in magnitude, site specific 

in extent and long-term in duration. 

6.1.2 During Operation stage 

6.1.2.1 Shortening of Travel Time and Travel Distance 

The most viable and effective factor among several other economic benefits for this Project is the 

shortening of travel time. Due to the steep gradient of more than 10% and numerous sharp curves, 

every car, bus and truck has to significantly slowdown as they pass through Bhaktapur–Sanga- 

Dhulikhel section. As half of the vehicles passing through this road section are made up of heavy 

vehicles such as public buses, trucks and Containers especially those that are ferrying goods and 

commodities from China broader and from Eastern part of Nepal and India, massive slowdowns are 

encountered by the rest of the other road –users. With the completion of the proposed road widening 

and upgrading works, traffic flow will be smoother as well as travel time towards destination will be 

shortened. 

 

In order to calculate the travel time before and after completion of the proposed road widening and 

upgrading works, the study team has performed velocity survey. The result is that travel time could be 

reduced by about 20 minutes. The nature of impact will be direct with high in magnitude, Local in 

extent and Long-term in duration. 
 

6.1.2.2 Saving of Vehicle Running Cost 

As mentioned above, after completion of the proposed road section, it is possible to reduce travel time 

by about 20 minutes and to have smooth wide ravel distance shortened. This will result in less fuel 

consumption as well as longer engine life–span. Thus, this will contribute to both energy and cost-

savings. The nature of impact will be direct with high in magnitude, Local in extent and Long-term in 

duration. 
 

6.1.2.3 Reduction of Traffic Accidents 

Due to the numerous steep slopes and sharp curves at Dhulikhel and Sanga area, the possibilities of 

road accidents are undeniable. Collisions between oncoming vehicles, vehicles falling off cliffs while 

avoiding oncoming vehicles and the sudden breakdowns of older vehicles that cause huge traffic 

congestions are some of the happenings common in this road section. However, with the completion 

of the proposed tunnel, traffic accidents can be greatly reduced. The nature of impact will be direct 

with high in magnitude, Local in extent and Long-term in duration. 

 

6.1.2.4  Access improvement for people 

Better access to social services and public facilities are expected especially for the ambulance access 

to hospitals in Kathmandu. Also using the wide and smooth Road, neighboring residents will have 

better access too, especially for working women who are more dependent on public transportation. 

The nature of impact will be direct with high in magnitude, Local in extent and Mid-term in duration. 
 

6.1.2.5 Control on Air Pollution 

There will be less air pollution along the existing highway because the volume of the traffic is 

expected to be diverted to the Project road. 
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Similarly, when there is a bypass road for congested highway, with gentler gradient, the use of fossil 

fuel by the vehicles will reduce as a whole, which means less emission of the Greenhouse gas and 

Ozone depleting substances.  
 

6.1.2.6 Economic benefit 

The local people along with projected affected people can get economic benefit during the project 

construction period such as employment opportunity, establishment of small types of grocery shop or 

tea shop etc. Similarly, locals are likely to be involved in various income generation activities 

including construction of the project.  
 

6.1.2.7 Industrial, Trade and Business Development  

Establishment and operation of various sorts of cottage and small-scale industries including large-

scale industries will further generate employment opportunity to the locals. Implementation of 

industrial development subprojects at different locations of the project Municipalities will increase 

due to the upgrading and widening of the existing road. Locals are likely to be involved into the trade 

and business activities of various forms generating livelihood at local level increasing income. 

 

6.1.2.8 Tourism Development 

Implementation of tourism development sub-projects around the area due to the road improvement 

and easy smooth excess of the area. Numerous possibility of the development of new tourism area 

within the project area is highly potential and beneficial. 

 

6.1.2.9 Motivation to Highway Tunnel Construction and Operation 

Nepal is predominantly a hilly /mountainous country where the road and highways follow the 

contours and hence are long and difficult to maintain. There are innumerable places, similar to Sanga 

Pass, where steep slopes and sharp curves dominate the road system and tunnels are desirable. But 

due to sophistication of construction costs, tunnels for highways have not been developed in Nepal, as 

desired. Therefore, the introduction of a tunnel section and its operation along the Arniko Highway, in 

Sanga Pass, will be an encouraging factor for developing other tunnel roads within the country.  
 

6.2 Adverse Impacts 

Environmental Impacts anticipated during the Project construction and operation phase on Physical, 

Biological, Socio-economic and Cultural Environment are discussed in this section. The major 

activities during construction phase are site clearance, earthworks, stockpiling and soil disposal and 

other civil works etc. Civil works and other activities will create dust, noise and vibration rendering 

likely impact on the surrounding environment. Especially for noise, the baseline measurement showed 

higher values than national standard, and additional noise from construction equipment may be 

accumulated the original noise circumstances. Clearance of forest area in the tunnel western portal 

will be Biological issues relate to the implementation of the Project. Similarly social issues such as 

acquisition of private property and land and its compensation and resettlement related issues will also 

be significant during pre-construction and construction phases. 

 

Following are the anticipated adverse environmental impacts, identified during EIA Study process, 

and discussed in detail, in this Chapter, hereunder.  
 

6.2.1 PHYSICAL ISSUES 

6.2.1.1 Construction Stage 

 Temporary and Permanent change in land use 

 Impacts on air, noise and water quality degradation due to construction activities 

 Impacts / issues originated from waste generation  

 Impacts / issues on Top Soil 
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 Impacts due to Labor Camp, Contractor’s Camp operation and temporary settlement 

 Impacts due to slope instability, landslides and erosion of  slopes after cut and fill activities 

 Impacts on River flow regime and river environment 

 Impact upon existing public utilities, existing Physical Structures and  infrastructures 

 Impact/Issues of Occupational Health and Safety (OHS) due Construction Activities  

 Impact/Issues due to operation of Asphalt concrete plant/hot mix plant 

 Impact/Issues due to operation of Crusher plant and Batching plant. 

 

6.2.1.2 Operation Stage 

 Impact of land fragmentation, difficulty to farmers to farm in such fragmented plots 

 Air pollution due to Traffic exhaust gas on the Road  

 Noise Pollution from the traffic on the Road to nearby local residents 

 Issues related to High Speed Highway and Road Safety 

 

6.2.2 BIOLOGICAL ISSUES 

6.2.2.1 Construction Stage 

 Permanent loss of Trees / Forest Areas 

 

6.2.3 Socio-economic Issues 

6.2.3.1 Pre- Construction Stage 

 Impact due to Relocation of Physical Facilities 

 

6.2.3.2 Construction Stage 

 Impact due to Private/Commune Property Acquisition for Construction 

- Loss of agricultural land, private land and properties 

- Loss of well, spout, and other water related facilities 

- Fragmentation of agricultural land 

- Issues on difficulty in movement due to construction works on existing roads, tracks 

etc. 

- Issues of land acquisition and compensation 

 Occupational health, and safety of workers 

- Occupation health and safety condition of labor and locals on site during construction  

- Road safety issues during construction works  

- Child labor during construction 

 Impact due to Outside Workers 

- Impact due to pressure on social service facilities such as drinking water, school, health 

post etc. by influx of construction workers 

 

6.2.3.3 Operation Stage 

 Impacts / issues due to road accidents and road safety 

 Inaccessible due to fragmentation of public and private land 
 

6.2.4 Impact during Pre-construction and Preparation Phase 

6.2.4.1 Physical Environment 

Site clearance will be the major activity in this stage. Existing infrastructures such as electric poles 

and pylons, irrigation canals and water supply pipelines set up within the project area will need to be 

relocated and other structure clearance within the carriage width will be required. During the time of 

such activity within the project area; locals will be directly affected by noise and air pollution. 

Furthermore, existing local tracks of various types will also be affected requiring either Overhead 

bridge or subway passing zones as the mitigation measures.   
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6.2.4.2 Biological Environment 

Tree loss will be the major biological impact from the implementation of the proposed road widening 

and upgrading project alignment. Mitigation will be required in the form of compensatory re-planting 

for the loss of community forests. Community Forest User Groups where necessary, the marking, 

controlled felling, removal and handover of overall trees compensated in the ratio of 1:25 will require 

monitoring and maintenance for five years. 

6.2.4.3 Socio-economic and Cultural Environment 

Impact upon private property and acquisition of cultivated land for project implementation will be the 

major concern of local people. Locals will have deep interest and concern about the compensation of 

affected houses and affected private lands. Moreover, households depends upon agriculture for their 

livelihood and will be loss their private property due to implementation of this Highway widening an 

upgrading project are categorized as severely affected families and has been considered as Severely 

Project Affected Families (SPAFs) who require compensation as well as resettlement.  

6.2.5 Impacts during Construction phase 

6.2.5.1  Adverse Impacts in Physical Environment 

(1) Change in land use, loss of productive agriculture land  

Changes of land use due to the construction widening/upgrading of this section of road alignment are 

mainly conversion of agricultural land may result in numerous social and ecological consequences. 

The proposed area for curve improvement and new road alignment will have a RoW of 50m width (25 

m either side of the center line).  

 

Land acquisition will have to be made for total RoW. The road alignment will pass through private 

land areas. The areas of land use change and expected loss of land illustrated in Table 6.2-1.  
 

Table 6.2-1 Summary of Additional Land to be acquired 

Location 
Land Area  

(in m2) 

Land Area  

(in Ropanis) 
Remarks 

A. Curve Improvement Works    

1. Land Improvement for Curves Improvement 55,063.16 108.24 40 locations in 14.3 km 

2. Land for Curve Improvement at KU Chowk 15,678.25 30.82 
 

Sub Total of A 70,741.41 139.06  

B. New Approach Road to Sanga Tunnel   
 

1. West Portal side(Palanse Area) 44,000.00 86.49 
For West Portal side 

road = 580m 

2. East Portal side(Nashika Area) 18,648.00 36.66 
For East Portal side 

road = 370m 

Sub Total of B 62,648.00 123.15  

Total including Sanga Tunnel Approcah 

Road 
133,389.41 262.21 

 
 

The Impact of land use change will be direct in nature, high in magnitude with site specific in extent 

and long term in duration. 

(2) Impacts on air, noise and water quality degradation due to construction 

activities 

 Air and noise pollution due to operation of drilling machines, excavators, vehicle on roads 

 Excessive dust production and noise pollution due to operation of crusher plants, concrete 

batching plant and bitumen mixing plant etc. 

 Physical impact upon air, noise and water due to Quarry site operation 

 Degradation of water qualities of existing rivers 

 Vibration and Noise pollution due to blasting activities 

 Entire the road alignment corridor 
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 At locations where crusher plants, concrete batching plant and other machine are operated 

 Spoil tipping, soil erosion and mixing in water bodies causing water quality degradation.  

 

The impact will be direct in nature with medium in magnitude, local in extent and short-term in 

duration 

(3) Vibration and Noise pollution due to construction activities 

Mechanical equipment such as generators, excavators, bulldozers, piling rigs, stabilizers, drills, stone 

crushers, graders, vibratory rollers, concrete-mixing plants, and screening plants can generate 

significant noise and vibration during construction. The cumulative effects from several machines 

together with blasting may cause significant nuisances. Local residences, schools etc. will be the 

major impact receivers during the time of construction.  

 

Vibration will further aggravate the disturbance to the local people in the entire project area is likely. 

Excavation and blasting activity will be carried out especially at the tunnel entry and exit portal areas 

and portions where hard rocks are available. It is anticipated that impact from vibration and noise 

pollution at road section near settlement and market area and at tunnel locations of Sanga and its 

adjoining areas are likely to be affected. The impact will be direct in nature with medium in 

magnitude, site specific in extent and short-term in duration. 

 

Noise simulation (prediction) has been done by using the baseline data. According to the noise 

baseline survey, the levels along the target road are almost same as upper limit of standard or less than 

the standard. However, in the future, the noise levels may rise by the environmental standard due to 

increased traffic volume and speed. The cross-section between Sanga and Banepa, where there was no 

affection by noise from town area and 20m from carriageway, was targeted for the prediction by using 

following brief calculation method of LAeq under simple condition in "ASJ RTN-Model 2008 by The 

Acoustical Society of Japan“. Following table shows the results of prediction. 

 L Aeq, T = 82.3 + 10 log 10 (1+3.47 q) – 10 log 10 l + 20 log 10 V + 10 log 10 NT+ 10 log 10 3.6/2T  

 

- L Aeq, T : Equivalent continuous A-weighted sound pressure Level of time T (dB) 

- V : Vehicle speed (km/h)  

- T : Time (s)  

- NT : Traffic volume in time T (number)  

- l : Distance from carriageway to survey point (l)  

- q : Heavy vehicle ratio (< 1) 
 

Table 6.2-2 Prediction Level of LAeq at the Point between Sanga to Banepa 
                                                 Unit: dB (A) 

Time 

2017 

(present 

situation) 

2025 

(estimated year of operation 

commencement) 

2035 

(10 years after 

completion) 

Limit 

Of 

GON 

9 AM 65.4 67.2 68.2 63 

2 PM 62.3 64.2 65.1 63 

10 PM 55.8 57.7 58.5 55 

 

According to the result of prediction, it is presumed that noise level of several road side areas might 

exceed the standard due to increasing road traffic.  

6.2.5.2 Impacts / issues due to originating from solid wastes, soil waste & Liquid waste 

generation  

(1) Solid waste disposal issues 

Operation of labor camps can cause impact upon ambient environment if camp operation will not be 

planned in advance. The main issues of concern are unmanaged disposal of solid and liquid wastes 
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into watercourses, natural drains and improper disposal of storm water and black water in the 

cultivated land and village areas existed in the chainages. 

 Construction of road and excavation of tunnel 

 Construction and use of the construction yard, concrete mixing plant, storage, etc.,  

 Construction and use of the Workers’ Accommodation, including septic tanks,  

 Construction and operation of the water treatment facilities for the turbid water from 

construction sites. 

The impact of solid waste disposal will be direct in nature with medium in magnitude, site specific in 

extent and short-term in duration.  

(2) Issues of Spoil/Soil waste issue from Excavation and quarry works 

The extraction of materials from inappropriate places or in excessive amount can seriously damage 

the local environment. For example, quarrying from a high slop and fragile terrain can result slope 

instability; extraction of sand and gravel in excessive amount from river can cause riverbank cutting, 

erosion, and changes of river regime. This will eventually affect the local environment in terms of 

erosion, flooding of cultivated land, damage to community infrastructures, affect road and road 

embankment itself and eventually affect the entire livelihood of local people. General scouring of 

river beds resulting in endangerment of bridges and continuous degradation of the river regime are 

potential impacts of quarry operation.  

 

In hills, side-tipping of excavated spoils from tunnel and road width excavation are often likely, which 

invites most hazardous environmental and social impacts. Such construction practices overload 

unstable slope areas and geologically hazard areas triggering slides, cause valuable soil erosion, 

destroy vegetation, cause hazard to settlement at downhill side, disrupt natural drainages and pollute 

water sources etc. Impact of land use change will be direct in nature, high in magnitude with site 

specific in extent and long term in duration. 

(3) Surface water contamination and from unsanitary disposal of Liquid waste 

Other major issues of concern with the establishment of labor camp are likely to be uncontrolled open 

defecation by construction workers, unmanaged disposal of toilet wastes into watercourses, natural 

drains. Surface water contamination is likely if toilet waste and other sanitary waste dispose 

haphazardly in the entire project area.  

 Construction and use of the Workers’ Camp, including septic tanks 

The impact will be direct in nature with medium in magnitude, site specific in extent and short-term in 

duration.  

(4) Chemical, combustible and Toxic Materials such as epoxy, gypsum, additives, 

admixtures, cements, bitumen etc. residues mixing in land and water bodies 

The use of chemicals such as epoxy, gypsum, additives, admixtures, cements, bitumen etc. is 

inevitable during the time of construction. All these chemicals are hazardous materials used for road 

construction and maintenance activities. The storage of such chemical might be an environmental 

problem that can only be met by special precautionary measures. Containers of such chemicals such 

as bitumen drums often get damaged during transit, leading to a leakage in storage places which often 

are not or not adequately cleaned up afterwards. It is likely that the bitumen could remain at the 

boiling area and decanter sites for many years after the completion of road construction if it is not 

properly rehabilitated.   

Release of bitumen into the environment through runoff into surface water is likely during the 

construction phase if no any caution measures will be taken seriously; such hazardous chemicals can 

also cause pollution due to their spillage in large quantity. The typical primary and secondary effects 

of water pollution include health hazards to the downstream water users and impact on local fisheries 

are likely. The impact will be direct in nature with medium in magnitude, site specific in extent and 

short-term in duration. 

(5) Hazards caused by combustible and Toxic Materials 

Combustible and Toxic Materials will be needed to blast hard rock during excavation of tunnel portal 

and opening road tracks at rocky portions. Extensive environmental damages in terms of slope failure, 
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excessive rock fracturing,  damage to nearby property due to vibration as well as rock splinters, 

injury, disturbance to wildlife, air pollution, water pollution etc. are likely during construction if the 

use of  explosives will not carry out carefully. Hazards from explosive are especially anticipated at the 

tunnel portal areas during the time of tunnel excavation and blasting. Likewise, locals inhabited near 

to the all proposed tunnel portals are likely to affect with noise, air and water pollution if handling of 

explosives will not be carried out safely. Further, water bodies and inhabitants downstream will also 

be affected with the haphazard disposal of such combustible and toxic materials causing nuisance and 

health hazards. The impact will be direct in nature with medium in magnitude, site specific in extent 

and short-term in duration. 

6.2.5.3 Impacts due to Labor Camp, Contractor’s Camp operation and temporary 

settlement 

(1) Temporary loss of land 

Additional 5 ha of land will be acquired to establish labor camp and contractor’s camp at the vicinity 

of the project area. Out of the total area required for the camps site, 5 ha of land are within the 

required RoW area by the project, 2 ha. in the barren land area whereas 3 ha. of additional private land 

is required for the construction of labor Camp, Contractor’s Camp. However, the land acquired for the 

establishment of labor camp and camp for contractor will not be acquired for the overall duration of 

five year project period. As the construction work will be executed with the section wise package 

basis; land for the establishment of labor camp and contractor’s camp will be acquired temporarily for 

the completion of certain package and section of road construction. Labor camps will be established 

according to construction packages; as there will separate packages for bridge construction, section 

wise road construction, slope stability and retaining works etc.  

Tentative open spaces for the establishment of labor camps have been identified along the proposed 

highway. Other project sites such as project engineer camp station, construction material and 

Chemicals storage and vehicle parking areas, workshops etc. could also be established at the 

identified open spaces. 5 labor camp sites are identified which will be established according to the 

construction package during construction. The identified labor camp areas along the proposed 

highway are presented in the following table. The impact of temporary loss of land will be direct in 

nature with medium in magnitude, site specific in extent and short-term in duration. 

 

Table 6.2-3 Possible Location of Labor Camp Sites of Existing Road 

S.N Location Chainage 
Side from existing 

Road 
Present Status of Land 

1 Jagati 1+550 Left Used for Brick Collection  

2 Basghari (Bhaktapur) 3+100 Left Barren Land Near Party Palace 

3 Palase 5+300 

Left (west Portal of 

Tunnel) Barren Land  

4 Sanga 7+800 Right  Barren Land  

5 28-kilo  13+600 Left Agricultural Land 

 

(2) Solid waste disposal issues 

Operation of labor camps can cause significant impact upon ambient environment if camp operation 

will not be planned in advance. The main issues of concern are unmanaged disposal of solid and 

liquid wastes into watercourses, natural drains and improper disposal of storm water and black water 

in the cultivated land and village areas existed in the project area and camps locations. The impact of 

solid waste disposal will be direct in nature with medium in magnitude, site specific in extent and 

short-term in duration.  

(3) Surface water contamination from unsanitary disposal of toilet waste 

Other major issues of concern with the establishment of labor camp are likely to be uncontrolled open 

defecation by construction workers, unmanaged disposal of toilet wastes into watercourses, natural 

drains. Surface water contamination is likely if toilet waste and other sanitary waste dispose 
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haphazardly in the entire project area. The impact will be direct in nature with medium in magnitude, 

site specific in extent and short-term in duration. 

6.2.5.4 Impacts/issues due to slope instability, landslides and erosion of hill slopes after 

cut and fill activities 

Slope stability can be upset by creation of road cuts, fill or embankments activities. Excessive 

steepness of cut slopes, deficiency of proper drainage, altered and concentrated water flows and 

excessive slope loading from spoil disposal can results in landslides and soil erosion. Disturbance 

during construction with vibration, spoil disposal and slope cutting/filling activities can upset the 

delicate balance between stabilizing factors.  

 Construction of the soil disposal site, and disposal,  

 Construction of the new road 

 Construction, widening and curve improvement of the existing Road 

6.2.5.5 Impact due to Tunnel Excavation  

A series of controlled blasting might be required to excavate tunnel portals proposed at Sanga Pass 

depending of the rock and geological formation of the area. Blasting activities likely to be produce 

seismic hazards including landslide and soil erosion at the tunnel portal areas during the time of 

tunnel excavation.  

 

Moreover, houses, settlements including shrines are situated near by the Tunnel portal areas and 

above the hill in which the tunnel has been proposed. However, severe impacts upon existing houses 

and infrastructures existed above the hill has not been envisaged due to construction activity.  

 

Impact of air, noise and vibration are likely during construction and excavation of tunnel portals. 

However, no any settlements and houses are existed at the tunnel portals area.  

Impact due to due to Tunnel Excavation and Blasting will be will be direct in nature with high in 

magnitude, local in extent and mid-term in duration. 

6.2.5.6 Landslide triggering due to excavation through blasting activities 

Landslide is likely at the hilly terrain alignment of the proposed highway alignment where required 

substantial earth cuttings for the formation of road width. Significant number of construction 

equipment and machines will be used for the excavation of hilly terrain for road construction and 

excavation. Blasting will be especially carried out at the rocky and hilly portion where excavation 

through construction machines and excavator will be impossible. Landslides after blasting at hilly 

portion are likely for the fresh cutting and virgin hill area of the proposed highway alignment. 

Landslide will be triggered especially due to side tipping and stockpiling of blasting materials without 

dispose it into proper spoil dispose sites.  

 

Such haphazardly tipped off and piled materials will be on the verge of landslide rendering 

endangered to the downhill cultivated lands, forest and vegetation, water bodies and local inhabitants 

and their private property. This situation may lead to environmental degradation in terms of air 

pollution, land pollution, pollution of surface water and permanent changes of land use if not 

rehabilitated after the completion of construction works. Standing crop or future cultivation on land 

will be disrupted. If not appropriately stockpiled with drainage facility, rain water can carry the 

sediment into water bodies affecting their quality as well as aquatic life. This sort of impact can be 

envisaged if blasting activities is used during tunnel excavation work at Sanga Pass area.  

Impact due to excavation through blasting activities will be will be direct in nature with medium in 

magnitude, site specific in extent and mid-term in duration. 

6.2.5.7 Soil erosion, gully formation at new open cut sections 

Consequences of soil erosion and gully formation not only affect the safety and serviceability 

condition of roads but also have chain effects on the farmers with the loss of crops or farmland, 

degradation due to silt/debris deposition, degradation of water quality, loss of vegetation and on other 

existing infrastructures. This sort of impact is likely in entire highway alignment of new cuttings 

especially at steep slope and fragile geological areas, at new road alignment and at road widening at 
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slope. Impact of soil erosion, gully formation at new open cut sections will be will be direct in nature 

with medium in magnitude, site specific in extent and mid-term in duration. 

6.2.5.8 Impacts/issues due to incorrect disposal of excess excavated earth material 

Construction materials are usually stockpiled for relatively short period without covering. It is often 

done on riverbeds or riverbanks, forest area, open spaces, and cultivated land. This situation may lead 

to environmental degradation in of air pollution, land pollution, pollution of surface water, and 

permanent changes of land use if not rehabilitated after work complete. Standing crop or future 

cultivation on such land is disrupted. So while stockpiling construction material following area should 

take into consideration. 

 Place where considerable vegetation is available. 

 Low land inundation Forest area where folding and water logging is prone 

 Agricultural field where folding, water logging is prone.  

 Settlement area where excess road will be blocked inundation with materials 

Impact of incorrect disposal of spoil and excavated materials will be direct in nature, moderate in 

magnitude with local in extent and mid-term in duration. 

6.2.5.9 Impact due to generation and disposal of spoil from Tunnel area at Sanga Pass 

The spoil volume from Tunnel excavation for two holes for tunnel at Sanga pass is estimated to be 

100,000m3 that will cause several impacts if didn’t treat properly to the surrounding environment. In 

hills, side-tipping of spoils are often likely, which invites most hazardous environmental and social 

impacts. Such construction practices overload unstable slope areas and geologically hazard areas 

triggering slides, cause valuable soil erosion, destroy vegetation, cause hazard to settlement at 

downhill side, disrupt natural drainages and pollute water sources etc. Although, substantial amount 

of the excavated material will be reused for filling and construction material; huge amount of spoil 

will be required to be disposed safely into the proper tipping sites. Impact due to generation and 

disposal of huge amount of spoil from proposed tunnels will be direct in nature with high in 

magnitude, local in extent and mid-term in duration. 

6.2.5.10 Impacts on River flow regime and river environment 

The impact upon river/stream flow and its regime is anticipated to be higher during construction 

phase. The construction civil works includes storage of materials excavated for bridge foundation, 

Concrete Batching Plants etc. Such construction activity will produce anticipated adverse impacts 

such as siltation and deposition at lower downstream sections and on agriculture land situated at river 

banks. 

 Water intake for the concrete plant, other construction facilities and the Workers’ Camp,  

 Construction of the soil disposal site, and disposal,  

 Construction of the new road alignment  

 Construction, widening and upgrading of the existing road  

Impact on river flow regime and river environment will be direct in nature, low in magnitude with 

local in extent and short-term in duration. 

6.2.5.11 Due to temporary flow diversion during construction of bridges 

Construction of bridges generally carried out with the temporary flow diversion of river through 

narrow channel. However, the flow diversion likely to modify the natural flow of river water by 

concentrating flows at certain periods increasing the speed of flow. Such diversion of river may 

generate water depletion, water logging, and a concentration of water flow as well as increase the 

speed of flow, which will be erosive in nature. In absence of proper diversion management a 

concentrated flow of diversion can lead to scouring, bank cutting, gullying and soil erosion at 

downstream land, which in turn can cause slope instability and trigger landslides.  

The impact will be direct in nature, low in magnitude with site specific in extent and short-term in 

duration 
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6.2.5.12 Impact upon existing public utilities, existing Physical Structures and 

infrastructures 

The construction, widening and upgrading of the existing road might split existing community for 

permanently. During the Construction Phase, temporal closure of existing road may cause difficulties 

of movement among the population nearby. The activities and the potential impacts are  

 Construction of the new road and the construction, widening and upgrading of road with 

curves improvement of the entire existing road alignment  

 Construction and widening of the Road will split the existing community permanently 

 Temporal closure of existing road during construction will cause difficulties in movement. 

Shocked   

Table 6.2-4 List of Electric Poles along the Alignment that are likely to be affected 
Side Metal Poles Concrete Poles Wooden Poles 

Bhaktapur 

Right 98 20 7 

Left 121 62 13 

Total A 219 82 20 

Kavrepalanchowk 

Right 121 119 26 

Left 118 117 31 

Total B 239 236 57 

Sub-Total (A+B) 458 318 77 

Total Poles 853 

Source: Field Study, Nov. 2017 

6.2.5.13 Impact/Issues of OHS due Construction Activities  

As labor forces  requires to undertake works especially in rock cutting, hazardous materials handling, 

heavy equipment operations, tree felling, transporting and translocation of heavy construction 

materials etc. they are prone to various risks and health hazards in absence of works undertaken 

without adequate safety measures. Other potential impacts to health are respiratory, eye disease due to 

exposure to dust, gas emissions during pavement works especially in bitumen works. 

Occupational Health and Safety of labors during construction and widening of the road alignment will 

be significant issue. Working safety measures will be executed by the contractor to workers providing 

ample numbers but not limited to helmets, boots, rubber gloves, and masks as required. Life of worker 

will be ensured by maintaining Life insurance of each worker of the project. First aid facilities for the 

workers will be provided at working sites as well as at labour camp sites. If possible, one qualified 

nurse or first aider will be present at all times. Routine check-ups of labours will be performed; this 

will be at least once per week for each labour workers. Similarly, Health and Safety of the local 

people will be another significant issue during construction stage of the project.  The impact will be 

direct in nature, high in magnitude, local in extent and mid-term in duration. 

6.2.5.14 Impact/Issues due to operation of Asphalt concrete plant/hot mix plant 

Operation of asphalt concrete plant/ hot mix pants and use of Bitumen during it is one of the most 

hazardous materials during road construction and maintenance activities. Bitumen storage, transfer 

and burning causes the frequent environmental problems that have to be handle with special 

precautionary measures. Bitumen drums during transportation often get damaged and leads to leakage 

in stored and hot mix pant area which cannot be adequately cleaned up afterwards. During application 

and mixing of bitumen often have health and occupational hazard leading to workers injures and burn 

hence required protective equipment. Burning of local forest timber as firewood for heating bitumen 

causes the environmental air pollution as well as the release of it into surrendering area can runoff into 

surface water causing pollution. The impact will be direct in nature, high in magnitude, local in extent 

and long-term in duration. 
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6.2.5.15 Impact/Issues due to operation of Crusher plant and Batching plant. 

Establishment and operation of Stone crushing plant and Batching plant cause massive air pollution and 

noise pollution to the nearby area. Siltation and pollution of surface water resulting from uncontrolled 

runoff from storage piles, also damage to the local crops and surface water to the nearby surrounding 

area. It emits excessive noise and dust from the plant while on operation will distrust to nearby 

settlements, schools, health post etc. Crushing Plan site is the prone area of possible accident and 

injuries as there will be continuous flow of heavy vehicles for carrying and transporting the materials to 

construction site.  

Crushing plant as well as concrete batching plant sites are high risk areas for accidents and injuries. 

Also, there will be continuous flow of heavy vehicles for carrying the materials to construction sites. If 

their path is along school and busy market area, there will always be potential risk of serious accidents. 

River flow regimes are likely to be changed if extraction of sand and gravel in excessive amount from 

river bed and river banks causing river bank cutting and erosion. 

The impact will be direct in nature, Medium in magnitude, Site Specific in extent and mid-term in 

duration. 

6.2.5.16 6.2.3.2 Adverse Impacts in Biological Environment 

(1) Permanent loss of Trees / Forest Areas 

Additional 0.25 ha of forest will be affected (calculated within the width of 25m from center at both 

side of road alignment). 

The total numbers of road tree losses are 484. Apart from that there are there are Bamboo (Bans) 

bunches at 16 places along the road side with the following species of trees on some quantity on road 

side that needs to be cut during road widening/upgrading work. The total numbers of tree losses with 

reference to road side tress along the road alignment is summarized in the Table 6.2-4. The impact 

will be direct in nature with high in magnitude, regional in extent and long-term in duration. 

Table 6.2-5 Summary of Total Trees to be cut by the Project 

 
Nos. of Trees 

Total Trees 
Pole Size Tree Size 

Road-side Trees  127 357 484 

Suryamode Perunge Community Forest 61 102 163 

Private Trees at Palanse Area 70 12 82 

Private Trees at Nashika Area 17 28 45 

Total 275 499 774 

(2) Indirect impact of forest area degradation and possible loss of vegetation for 

timber and fuel wood by construction labor 

 Pressure on forests for fuel wood in labor camps 

 Illegal collection and cutting of forest trees will be occurred 

 Impact on the forest resources due to increased accessibility 

 Pressure on forests for fuel wood in labor camps 

 Impact on the forest resources due to increased accessibility 

 Possibility of forest fire due to labors entrance into forest area 

The impact will be indirect in nature, medium in magnitude, local in extent and mid-term in duration 

6.2.5.17 Adverse Impacts in Socio-economic and Cultural Environment 

(1) Impact due to Private Property Acquisition for Construction 

1) Loss of agricultural land, private land and properties  

It is estimated that 13.33 ha of private cultivated land will be permanently acquired for maintaining a 

50 m RoW and 234 houses are fall within the alignment that should be displaced. Table 6.2-6 

illustrated the total area of affected land and house by districts.  
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Table 6.2-6 District Wise Total area of Land and Houses Affected  

Section Land For  Cultivated Land (Ha.) Affected Houses 

Curve Improvement 

Works and RoW 

maintenance 

RoW maintenance in Existing 

Road 
5.51 161 

Curve Improvement in Existing 

Road 
1.56 57 

New Approach 

Road to Sanga 

Tunnel 

West Portal side (Palanse Area) 4.4 10 
East Portal side (Nashika Area) 

1.86 6 

Total  13.34 234 

 

 About 13.33 Hectare of cultivated land is likely to be acquired permanently along the entire 

road length. 

 About 234 houses are likely to be removed within the entire road alignment length where the 

alignment affects private houses of different types. 

The impact of land acquisition will be direct in nature, high in magnitude, local in extent and long 

term in duration. 

2) Impact on small landholders due to land and properties acquisition 

The economic earning and status of small landholding farmers will be decline due to land acquisition. 

Causing fragmentation of agricultural land and declining the agriculture production due to loss of 

agricultural land. As a result, marginal land holding populations are likely to be affected due to increase 

in food shortage. Those farmers will be severely affected with the acquisition of their land and property. 

The project will not consider the poverty reduction plan over the area rather than addressing equal 

compensation scheme like others. Deficit in the storage of foods for marginal land holding farmers will 

further be affected severely with the permanent acquisition of their cultivated land. However, there are 

not only negative effects upon the dwelling communities. The constructions and widening of Road 

along the proposed area will get diversify benefits in the long run. The compensated people may expect 

to manage the losses properties by utilizing the received compensated money. The increasing 

development of the project brings various positive opportunities. The impact will be direct in nature, 

high in magnitude, local in extent and long term in duration. 

3) Fragmentation of agricultural land 

Fragmentation of agricultural and other lands increases due to construction and widening of the 

existing road project will likely to be declined in productivity, increase in labor intensive farming and 

reducing commercial farming around the area. Locals adjacent to the road alignment and Severely 

Project Affected People (SPAPs) will have inaccessibility in moving between their private lands 

situated adjacent to the road during construction and upgrading activities going on. During 

widening/upgrading and construction of road project will prevent direct movement and accessibility 

into their lands due to various activities. This sort of difficult will be faced by the locals inhabited at 

the entire length of the road alignment. Similarly, people inhabited adjacent to the road alignment and 

adjacent areas are likely to be deprived from their existing economic activities (such as agricultural 

practices) during the time of road construction. The impact will be indirect in nature, medium in 

magnitude, site specific in extent and short term in duration. 

4) Decrease in agriculture production creating food shortage 

Change of land use mainly on agricultural land have major impacts in reduction of fertile and 

cultivated land leading to loss of crops, loss of productive area, increase in food deficiency, increase 

in malnutrition, loss of habitat of wildlife. For entire road length where the alignment passes through 

private land, particularly the road line passed though directly affected 4 municipalities and nearly 

13.33 ha of cultivable land will be acquired on agricultural land affecting crop production. Around 45 

metric tons of cereals/ grains will be lost every year. The loss of production will be compensated by 

enhancing intensive agriculture with the remaining lands due to pressure and market possibilities. The 

impact will be direct in nature, high in magnitude, local in extent and long term in duration. 
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5) Issues due to difficulty in movement due to construction works across 

existing roads, tracks etc. 

Fragmentation of agricultural and other lands increases due to construction and widening of the 

existing road project hence, productivity will decline, labor intensive farming and less commercial 

farming. Locals adjacent to the road alignment and Project Affected People (PAPs) will have 

inaccessibility in moving between their private lands situated adjacent to the road during construction 

and upgrading activities going on. During widening/upgrading and construction of road project will 

prevent direct movement and accessibility into their lands due to various activities. This sort of 

difficult will be faced by the locals inhabited at the entire length of the road alignment. Similarly, 

people inhabited adjacent to the road alignment and adjacent areas are likely to be deprived from their 

existing economic activities (such as agricultural practices) during the time of road construction. This 

type of impact especially envisaged due to road excavation works near to the cultivated lands of local, 

dust and noise pollution due to machine operation, likely accidents, vibration, probable landslides 

during road width formation, haphazard felling of trees along proposed alignment and side tipping 

upon private cultivated lands. The impact will be indirect in nature, medium in magnitude, site 

specific in extent and short term in duration. 

(2) Occupational health, and safety of workers 

1) Occupation health and safety condition of labor and locals on site during 

construction  

As labor forces  requires to undertake works especially in rock cutting, hazardous materials handling, 

heavy equipment operations, tree felling, transporting and translocation of heavy construction 

materials etc. they are prone to various risks and health hazards in absence of works undertaken 

without adequate safety measures. Other potential impacts to health are respiratory, eye disease due to 

exposure to dust, gas emissions during pavement works especially in bitumen works. 

Occupational Health and Safety of labors during construction of the proposed road alignment will be 

significant issue. Similarly, Health and Safety of the local people will be another significant issue 

during construction stage of the project. During construction, existing local tracks and vehicle tracks 

will be affected and may need to be either closed temporarily or synchronize with the construction 

vehicles. Construction activities on the project site are likely to cause hindrance to pedestrian and 

existing traffic flow if not managed properly. Although, this is not likely to be a major problem; it 

could affect the passage of the existing traffic.  

Road safety issues during construction works will be significant to construction workers, passenger 

vehicles etc. Safe handling of construction vehicles and equipment during construction phase will be 

an important issue for contractor. Collection and transportation of construction materials, disposal of 

spoil from excavation will be executed smoothly during construction. Existing Arniko highway and 

B.P. Highway will not be disturbed during the time of construction and widening/upgrading of the 

exiting road alignment. Road safety of the highway will be ensured by managing existing traffic 

properly. The impact will be direct in nature, high in magnitude, local in extent and mid-term in 

duration. 

2) Road safety issues during construction works  

Excavation of road having rocky portions required substantial amount of heavy equipment. Accidental 

explosive hazards are likely during transportation, storing and its use during the time of construction 

phase. Mismanagement of equipment will likely to claim human life and property accidentally. The 

impact will be direct in nature, high in magnitude, local in extent and short-term in duration. 

3) Safety issues due to handling, transporting, storing and use of toxic and 

combustible materials 

Handling, transportation, storage and use of toxic and combustible materials will be major issue of 

concern especially during various construction related activities Loss of life and property is likely if 

due care has not been taken while handling of such toxic and combustible materials. The impact will 

be direct in nature, medium in magnitude, local in extent and short term in duration. 
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4) Gender involvement and Child labor during construction 

During construction, women workers will involve in various kinds of construction activities. They 

could be discriminated or sexually harassed by male workers, might have different wage scale or 

women and man and involvement of child labor as well which have been monitors and discontinue. 

The impact will be indirect, low, local, short term and hence insignificant. 

(3) Impact due to Outside Workers 

1) Possible social conflict and social pollution; impact on social, cultural and 

religious practices due to in-migration of people 

Conflict between workers and local people is likely during the time of construction. Conflict is likely 

as there could be a struggle between local people and labor workers for same commodity and natural 

resources. Such impacts are likely through the entire road length during the time of construction, 

especially at market places and at community forest area where workers and local will be interacted 

directly. The impact will be indirect in nature, medium in magnitude, site specific in extent and short 

term in duration. 

2) Impact due to pressure on social service facilities such as drinking water, 

school, health post etc. by influx of construction workers 

Influx of people is anticipated during the time of construction. Pressure upon existing natural 

resources such as water, existing food availability, existing educational facilities are likely to be 

affected with the increase in the number of outside workers and the utilization of such resources and 

increase in the number of student in the existing educational facilities. Such impacts are likely at the 

existing market and settlement areas such as at Bhaktapur, Jagati, Sanga, Banepa and Dhulikhel 

Settlement area are likely to be affected. The impact will be direct in nature, medium in magnitude, 

site specific in extent and short term in duration. 

3) Degradation of sanitation and hygiene condition 

Locations where labor camps are established there are likely possibilities of degradation of sanitation 

and hygiene condition due to influx of workers and migrant populations. The impact will be indirect 

in nature, medium in magnitude, site specific in extent and short term in duration. 

6.2.6 Possible Environmental Impacts Related to Project Operation Phase 

6.2.6.1 Impact on Physical Environment 

(1) Obstruction to local movement between adjacent lands and settlement of 

highway alignment 

1) Inaccessibility between adjacent settlement and market areas 

The proposed highway crosses existing settlement and major market areas at 9 locations. Some of the 

settlements and market areas from where the proposed alignment passes are significant in terms of 

social and economic value as well as historical and cultural noteworthy. Inaccessibility to the locals is 

anticipated with the implementation of project through such significant settlement areas. The 

following table presents major settlement areas along the exiting road section that are likely to be 

affected with inaccessibility to locals obstructing movement between adjacent lands and settlements 

due to widening/upgrading and construction of new road alignment. Similarly, inaccessibility between 

existing forest and agricultural land are anticipated at different settlement areas along the proposed 

highway alignment. The impact of Inaccessibility between adjacent settlement and market areas will 

be direct in nature, high in magnitude, local in extent and mid-term in duration. 

Table 6.2-7 Major Settlement areas along the road on Arniko Highway 

S.N. Settlement Name Chainage Remarks 

1 Suryabinayak Chowk 0+000 Situated at the RoW 

2 Jagati 1+100 Situated at the RoW 

3 Nalinchowk 3+900 Situated at the RoW 
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S.N. Settlement Name Chainage Remarks 

4 Palanse 5+000 Situated at the RoW 

5 Sanga 6+500 Situated at the RoW 

6 Janagal 8+200 Situated at the RoW 

7 Banepa 10+500~12+000 Situated at the RoW 

8 KU Chowk 13+300 Situated at the RoW 

9 Dhulikhel area 14+800 Situated at the RoW 
Source: Field Study, Nov. 2017 

2) Impact of land fragmentation, difficulty to farmers to farm in such fragmented 

plots 

Widening/upgrading of existing highway with construction of new road alignment will break up the 

existing land use pattern avoiding direct movement of locals between adjacent lands and settlements. 

Locals will have very significant impact if they lack accessibility from direct movement between 

adjacent lands. The impact is anticipated at Khet and Bari lands from 2km to 6+200km, 6+500 to 

9+500km and 14km to 14+600km at either side of road. The impact of land fragmentation will be 

direct in nature, high in magnitude, local in extent and mid-term in duration. 

3) Air pollution due to Traffic exhaust gas on the Road  

The operation of this section of Arniko Highway can be expected to increase air pollution from heavy 

vehicle emissions. The major source of air pollution will be vehicular emission assuming if no any 

other air pollution sources such as industries will be established within the project area. Oxides of 

nitrogen and carbon and dust might be the main air pollutants during operation. The traffic flow are 

likely to increase over the years but there will also be ample opportunity to others for such emissions 

into atmosphere therefore no significant adverse air quality impact is predicted from the operation of 

project. The impact will be direct in nature, low in magnitude, regional in extent and long term in 

duration. 

4) Noise Pollution from the traffic on the Road to nearby local residents 

Vehicle movement could be the chronic noise exposure as large number of vehicles will run through 

Arniko highway on this section resulting communication problems and leading to elevated stress level 

as well as associated behavioral and health effects of the local people. This sort of pollution could 

cause auditory fatigue, temporary and permanent lessening of hearing ability, sleep disorders, and can 

contribute to learning problems in children. The impact will be direct in nature, medium in magnitude, 

regional in extent and long term in duration. 

5) Issues related to High Speed Highway and Road Safety 

Road safety and safe driving could be one of the major issues for highway safety due to high speed. 

Road accident is likely due to faulty road geometry, irregular road surface, over speeding etc. 

Accidental loss of life and property is likely if well ventilation and lightning system and its sufficient 

backups will not be maintained properly during the time of operation of this section of Arniko 

Highway. Lack of required traffic signals including other enhancement measures will likely to lead in 

the number of accidents within the road. The impact will be direct in nature, high in magnitude, 

regional in extent and long term in duration.  

(2) Impact on Biological Environment in Operation Phase 

1) Pressure on forest resources, gradual encroachment, and loss of forest 

resource 

Gradual encroachment into forest area existed periphery to the project area is likely with the gradual 

increment in the population within the project area. Tree felling, wood cutting, illegal export of fuel 

wood and other forest products including Non Timber Forest Products (NTFPs) are likely during the 

operation of proposed highway. The impact will be indirect in nature with low magnitude, site specific 

in extent and short term in duration.  
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(3) Impact on Socio-economic and Cultural Environment in Operation Phase 

1) Impacts / issues due to road accidents and road safety 

It is anticipated that the road traffic accidents are likely due to the high speed vehicles. Although the 

highway will have separate lane for to and fro movement; high speed vehicles accident are likely. 

Traffic flows are unlikely to create many community safety issues because the road will not have 

direct access to the local villages except through some intersections. The impact will be direct in 

nature with medium magnitude, regional extent and long term in duration.  

2) Impact on livelihood based on sale and transport of various agricultural 

products from field.  

Majority of the residents of the project Municipality depends upon agriculture for their livelihood. 

The loss of cultivated farm land and traditional existing practice of livelihood and trades based upon 

agriculture of the locals will be affected directly. The implementation of project further alters the 

livelihood pattern of local people changing their life style and cultural habits. This sort of impact has 

been predicted for small landholding farmers and poor people who are depended upon livelihood 

based on selling of agricultural products daily. Such affected families inhabited along the highway 

alignment will be identified as Project Affected Families (PAFs) who will require special 

consideration for rehabilitation and resettlement. The impact will be direct in nature, medium in 

magnitude with low extent and long term duration. 

3) Impacts due to increase population pressure, change in social behavior 

Various socio-economic and cultural changes are likely in the project areas and adjacent area due to 

widening/upgrading and construction of this section of Arniko Highway project. Together with the 

change in land use pattern economic activities of the locals will be altered. The overall inter-regional 

connections will also be expected to bring changes in the life style of locals. Trafficking, prostitution, 

consumption and import of alcoholic products are expected to be increased especially at existing 

settlement areas and likely at the service and facility sites that will be introduced by this smooth 

Highway after widening. The impact will be direct in nature with medium magnitude, regional extent 

and long term in duration.   

4) Inaccessible due to fragmentation of public and private land 

Locals adjacent to the proposed highway alignment and Severely Project Affected People (SPAPs) 

will have inaccessibility in moving between their private lands situated adjacent to the highway due to 

prohibition of direct crossings. Implementation of project will prevent direct movement and 

accessibility into the highway and adjacent lands. This sort of difficult will be faced by the locals 

inhabited at the adjacent to the entire length of the proposed highway alignment. The impact will be 

direct in nature with medium magnitude, regional extent and long term in duration. 

(4) Summary of the Evaluation of Impacts 

The impacts discussed are mainly identified and predicted impacts. In general, direct impacts are 

identified and indirect impacts are predicted. These impacts are evaluated, hereunder, to know their 

environmental significance, taking into consideration their magnitude, extent and duration. 

 

The environmental impacts are ranked high, medium or low magnitude in the basis of judgmental 

evaluation of the impact vis-à-vis the nature and size of the project. Similarly, the impacts is 

categories into long-term, medium-term &short-term according to the impact’s likely lasting duration 

due to the operation of the project.  

 

In the absence of quantitative data, the environmental study-team’s experts’ judgment has been used 

for determining the Magnitude- based primarily on experiences from similar projects. The allocation 

of scores for the Magnitude (High, Medium & Low), Extent (Regional, Local & Site-specific) and 

Duration (Long-term, Medium-term 7 Short-term) for each impact is done as per the National EIA 

Guidelines, 1993.  

 

The total scores of impacts of over 75 areas considered Very Significant; impacts having 50 to 75 are 

considered Significant; and impacts having total score of less than 50 are considered Insignificant for 
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this Project. However, some of the impacts whose total score exceeds 50 may not be significant in 

view of the nature of the predicted impacts. Some impacts having less than 50 score could also be 

considered significant. For example, impacts likely to occur outside the project’s core area and of 

indirect nature may not be significant although the total score exceeds 50. 

 

The beneficial and adverse impacts on Physical, Biological, Social and economic and Cultural 

Environment due to implementation of the Proposed Project during construction and operation phase 

has been predicted and prioritized on the following section. 

 

There are series of adverse issues requiring corrective, compensatory, and preventive mitigation 

measures. Further analyses of the predicted impacts are observed into various sub-issues with site 

specific analyzes its location together with it magnitude and extent with the implementation of this 

project. Further attempts have been made to anticipate the occurrence of each impacts base of the 

result of various project components and activities. 

6.2.7 Evaluation of Impacts 

The impacts are broadly categorized in two categories – identified impacts and predicted impacts. In 

general, direct impacts are identified and indirect impacts are predicted. These identified and 

predicted impacts have been evaluated to know their environmental significance, taking into 

consideration of: Magnitude, Extent and Duration.  

The environmental impacts are ranked either High, Medium or low Magnitude in the basis of 

judgmental evaluation of the impact vis-à-vis the nature and size of the Project. Similarly, the impacts 

are categorized into Long-term, Medium-Term and Short-term according to the impact’s likely lasting 

duration due to the operation of the Project. Quantitative data on number of trees to be felled and 

number and area of land and house affected are used as the basis of determining the Magnitude of the 

impact. In the absence of quantitative data, the environmental study-team’s experts’ judgment has 

been for determining the Magnitude-based primarily on experiences from similar Projects.  

6.2.7.1 Magnitude of Impact: 

The magnitude of impact is determined on the basis of each potential impact’s severity. It also 

indicates whether or not the impact is reversible. Parameters are summarized below. 

Table 6.2-8 Parameters of Impacts 

6.2.7.2 Extent of Impact: 

The spatial extent or the zone of influence of the impact should always be determined. The extent of 

an impact may be confined to the Project site or area. Parameters are summarized below. 

Table 6.2-9 Parameters of Extent of Impacts 

National If the resources are affected at nation scale, it is known as a national impact. 

Regional An impact area considered to be of regional level if it extends beyond the Direct Impact 

Area to a larger region 

Local If the impact of the proposed Project is limited to the Direct Impact Area alone, it is 

called a local impact. 

Site If the impact is confined to the Project site alone, it is a site-specific impact.  

High/Major 

Magnitude 

The magnitude of impact is considered to be serious of a major adverse impact cannot 

be mitigated. 

A major adverse impact would affect the potential subsistence, recreational and 

commercial use of biophysical resources, with the result that the value of resource would 

be reduced far below publicity acceptable level.  

Medium 

Magnitude 

Moderate to minor unmitigated impacts of a similar nature would make the resources 

still usable but at some inconvenience to the public.  

Low 

Magnitude 

Minor impacts which could be mitigated through general mitigation measures that do 

not have significant impact on local environment. 
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Specific 

6.2.7.3 Duration of Impact: 

As environmental impacts have a temporal dimension, they should be discovered through an 

environmental impact assessment. Impacts arising at different phases of the Project cycle need to be 

appropriately considered. The types of impact produced during different phases of construction of a 

Project are generally of temporary nature. Parameters are summarized below. 

Table 6.2-10 Parameters of Duration of Impacts 
Long Term An impact that lasts beyond 20 years is considered to be long term 

Medium 

Term 

An impact that continues for more than 3 years but less than 20 years may be considered 

as medium term 

Short-Term An impact that lasts for only 3 years after Project initiation may be classified as short 

term 

 

The allocation of scores for the Magnitude (High, Medium & Low), Extent (Regional, Local & Site-

specific) and Duration (Long-term, Medium-term & Short-term) for each impact is done as per the 

National EIA Guidelines, 1993, which recommends the following scoring values. 

Table 6.2-11 Scoring Values 

Magnitude : High/Major = 60 Medium = 20 Low = 10 

Extent : National/Regional = 60 Local = 20 Site Specific = 10 

Duration : Long-Term = 20 Medium-Term = 10 Short-Term = 5 

 

According to this Guideline, the total scores of impacts of over 75 is considered Very Significant; 

impacts having 50 to 75 are considered Significant; and impacts having total scores of less than 50 are 

considered Insignificant for this Project. However, some of the impacts whose total score exceeds 50 

may not be significant in view of the nature of the predicted impacts. Some impacts having less than 

50 score could also be considered significant. For example, impacts likely to occur outside the 

Project’s core area and of indirect nature may not be significant although the total score exceeds 50.  

The impact evaluation is done based on the above scoring method and given under the heading of 

“Evaluation of Significance of Potential Impacts” given for each identified potential impact, in 

Chapter 6 of this Report.  

Table 6.2-12 Beneficial Impacts (Construction Phase) : Magnitude of Impact 
Issue 

No. 
Possible Impact Identified  

Impact Prediction Total 

Score 

Significance 

of Impacts 
Responsibility 

Magnitude Extent Duration 

BC-i Generation of Employment 

opportunities and increase of 

Income  

H SS M 

80 
Very 

Significant 

Contractor/Project 

Proponent 
60 10 10 

BC-ii Increase in income of local 

people through opportunity to 

work and activities 

H SS L 

90 
Very 

Significant 

Project Proponent 

60 10 20 

BC-iii Technical skills and capacity 

enhancement of locals 

H SS L 
90 

Very 

Significant 
Contractor/Project 

Proponent 60 10 20 

Note: Magnitude (H-High, M-Medium, L-Low), Extent (R-Regional, L-Local, SS-Site Specific), 

Duration (LT-Long Term, MT-Mid Term, ST-Short Term). 

Table 6.2-13 Beneficial Impacts (Operation Phase) : Magnitude of Impact 
Issue 

No. 
Impacts 

Impact Prediction Total 

Score 

Significance 

of Impacts 
Responsibility 

Magnitude Extent Duration 

BO –i Shortening of Travel Time 

 

H R LT 
140 

Very 

Significant 
Project Proponent 

60 60 20 

BO –ii Saving of Vehicle Running 

Cost 

 

H R LT 

140 
Very 

Significant 

Project Proponent 

60 60 20 

BO – Reduction of Traffic M R LT 100 Very Contractor/Project 
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Issue 

No. 
Impacts 

Impact Prediction Total 

Score 

Significance 

of Impacts 
Responsibility 

Magnitude Extent Duration 

iii Accidents 20 60 20 Significant Proponent 

BO –iv Access improvement for 

people 

H R LT 
140 

Very 

Significant 
Project Proponent 

60 60 20 

BO –v Reduction on Air Pollution H R LT 
140 

Very 

Significant 
Project Proponent 

60 60 20 

BO –vi Economic benefit 

 

H R LT 
140 

Very 

Significant 
Project Proponent 

60 60 20 

BO –

vii 

Industrial Development  

 

H R LT 
140 

Very 

Significant 
Project Proponent 

60 60 20 

BO –

viii 

Tourism Development 

 

H R LT 
140 

Very 

Significant 
Project Proponent 

60 60 20 

Note: Magnitude (H-High, M-Medium, L-Low), Extent (R-Regional, L-Local, SS-Site Specific), 

Duration (LT-Long Term, MT-Mid Term, ST-Short Term). 

 

Table 6.2-14 Adverse Impacts : Magnitude of Impact 

Issue 

No. 
Project Activities Impacts 

Impact Prediction Total 

Score 

Significance 

of Impacts 
Responsibility 

Magnitude Extent Duration 

Physical Environment (Construction Phase) 

P1 Temporary and Permanent change in land use 

P1- i Road width formation clearance, 

construction of cross drainages, 

retaining structures, river 

training works,  etc. 

Socio-economic impact on 

residents along the road due 

to loss of agricultural land. 

H SS LT 

90 
Very 

Significant 

Project 

Proponent 

60 10 20 

P1- ii Road formation clearance Socio-economic impact on 

resident who is related to 

forest activities due to loss of 

forest area. 

H SS LT 

90 
Very 

Significant 

Project 

Proponent 

60 10 20 

Operation of Quarry Sites, 

Borrow pits Sites  

Limited impact is anticipated L SS ST 
25 Insignificant 

Contractor/ 

Project  10 10 05 

P1-iii Acquisition of cultivated land 

due to construction and road 

width formation 

Cumulative impact on socio-

economic situation of 

residents who lost cultivated 

land and decrease in 

agricultural production 

H SS ST 

75 Significant 

Contractor/ 

Project 

Proponent 

60 10 05 

P2 Impacts on air, noise and water quality degradation due to construction activities 

P2-i Road formation clearance 

Transportation of construction 

material  

 

Social impact on resident 

along road and road users 

with  Air pollution due to 

operation of drilling 

machines, excavators, vehicle 

movements on unpaved roads 

M L ST 

45 Insignificant 

Contractor 

20 20 05 

P2-ii Road formation clearance 

Transportation of construction 

material  

Social impact on resident 

along road and road users 

with  Noise pollution due to 

operation of drilling 

machines, excavators, 

vehicle movements on 

unpaved roads 

M L ST 

45 Insignificant 

Contractor 

20 20 05 

P2-iii Operation of crusher plant, 

concrete batching plant and 

bitumen mixing plant 

Social impact to local people 

due to Excessive dust 

production and noise 

pollution due to operation of 

crusher plants, concrete 

batching plant and bitumen 

mixing plant etc. 

M L MT 

50 Insignificant 

Contractor 

20 20 10 

P2-iv Operation of Quarry sites and 

burrow pits 

Physical impact upon air, 

noise and water due to 

Quarry site  

L SS ST 
25 Insignificant 

Contractor 

10 10 05 
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Issue 

No. 
Project Activities Impacts 

Impact Prediction Total 

Score 

Significance 

of Impacts 
Responsibility 

Magnitude Extent Duration 

P2-v Road formation clearance and 

track opening 

During the construction of 

Culverts and bridges structures 

at Chakku, Bikateshwor, 

Punyamati &Chandeshwori 

Khola,  

Camp site waste water from 

kitchen, bath/toilet  

Crushing and concrete batching 

plant and bitumen mixing plant 

operation at river banks along 

the Existing Road 

Biological impact due to 

degradation of water 

qualities of existing Chakku, 

Bikateshwor, Punyamati & 

Chandeshwori Rivers.  

Siltation and deposition at 

lower, downstream sections 

on river banks altering the 

level of pH and Suspended 

Solid. Surface water 

contamination from 

unsanitary disposal of waste 

on nearby water bodies 

altering the BOD level.   

L SS ST 

25 Insignificant 

Contractor 

10 10 05 

P2-vi Hill side rock cutting for road 

width formation 

 

Physical impact on resident 

along roadside due to 

Vibration and Noise 

pollution during  blasting 

and road excavation 

activities  

M SS ST 

35 Insignificant 

Contractor/ 

Project 

Proponent 

20 10 05 

P3 Impacts / issues due to originating from solid wastes, soil waste & Liquid waste generation  

P3-i Construction and use of the stock 

yard, concrete mixing plant, 

storage, etc.,  

Physical impact to local 

resident  due to produced 

Solid Wastes 

M SS ST 35 
Insignificant 

Contractor/ 

Project 

Proponent 

20 10 05   

P3-ii Construction and use of the 

Workers’ Camp. 

Physical impact to local 

resident due to produced 

Solid Wastes 

M SS ST 
40 Insignificant 

20 10 05 

P3-iii Construction and use of the 

septic tanks at campsite 

Physical Impact due to 

produced Solid Wastes and 

Liquid Waste to surrounding 

Environment  

M SS MT 
40 Insignificant 

20 10 10 

P3-iv Construction of the Approach 

Road to Tunnel and Tunnel 

excavation work 

Social and Physical Impact to 

resident around tunnel area 

due to production of Spoil/ 

Soil Waste 

M SS MT 
40 Insignificant 

Contractor/ 

Project 

Proponent 20 10 10 

P3-v Generation of Spoil/Muck/Soil 

and construction of Spoil 

Disposal Site 

M SS MT 
40 Insignificant 

20 10 10 

P3-vi Reinstatement of Stock yard, 

Labor and Contractor camps.   

M SS MT 
40 Insignificant 

20 10 10 

P3-vii Reinstatement of Bitumen yard 

and fuel, lubricants storage area   

 

Physical Impact to locales  

due to production of Liquid 

Waste 

M SS LT 

50 Significant 

Contractor/ 

Project 

Proponent 
20 10 20 

P4 Impacts / issues on Top Soil and Soil Contamination  

P4-i Activities of construction 

equipment and tools 

Physical Impact to Soil 

Contamination due to 

construction activities  

L SS MT 
30 Insignificant 

Contractor/ 

Project 

Proponent 

 

10 10 10 

P4-ii Construction and use of the stock 

yard, concrete mixing plant, 

storage, etc. 

L SS MT 

30 Insignificant 
10 10 10 

P4-iii Excavation of the hills and road 

alignment for track opening. 

Physical Impact to top Soil 

due to construction 

activities 

L SS ST 

25 Insignificant 

Contractor/ 

Project 

Proponent 
10 10 05 

P5 Impact of chemical, toxic and non-toxic materials upon Environment 

P5-i Mechanical parts/ vehicle 

maintenance and cleaning and 

mixing of its discharge into 

water bodies 

Physical Impact with 

Chemical contamination on 

of water bodies due to 

mechanical parts/ workshop/ 

vehicle maintenance and 

cleaning and mixing into 

water bodies 

M SS ST 

35 Insignificant 

Contractor 

20 10 05 

P5-ii From Construction materials for 

road site 

Physical Impact with use of 

chemical such as epoxy, M SS ST 35 Insignificant 
Contractor 
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Issue 

No. 
Project Activities Impacts 

Impact Prediction Total 

Score 

Significance 

of Impacts 
Responsibility 

Magnitude Extent Duration 

gypsum, additives, 

admixtures, cements, 

bitumen etc. residues 

mixing in land and water 

20 10 05 

P6 Impacts due to Labor Camp, Contractor’s Camp operation 

P6-i Labor Camp and Contractor’s 

camp operation 

Socio-economic impact on 

residents due to Temporary 

loss of land  

M SS ST 
35 Insignificant 

Contractor 

20 10 05 

P6-ii Labor Camp and Contractor’s 

camp operation activities 

Social Impact to residents 

due to Solid waste disposal 

issues 

M SS ST 

35 Insignificant 

Contractor 

20 10 05 

P6- iii Labor Camp and Contractor’s 

camp operation activities 

Physical impact to surface 

due to  contamination from 

unsanitary disposal of toilet 

waste 

M SS ST 

35 Insignificant 

Contractor 

20 10 05 

P7 Physical Impacts due to slope instability, landslide, erosion of hill slopes along road alignment 

P7-i Blasting at tunnel portals and 

rocky alignment areas 

Physical and Social Impact to 

local resident of the area 

with Landslide triggering 

during excavation through 

blasting activities 

M SS MT 

40 Insignificant 

 

20 10 10 

P7-ii Slope cutting for road width 

formation 

Excess spoil disposal 

Construction and excavation 

activities 

Physical impact on Slope 

instability due to landslides 

and erosion of fresh cut hill-

side slopes and valley sides 

slopes  

H L MT 

90 
Very 

Significant 

Contractor 

60 20 10 

P7-iii Slope cutting for road width 

formation and clearance of 

vegetation 

 

Social impact on local 

resident due to Soil erosion, 

gully formation at new open 

cut sections 

M SS MT 

40 Insignificant 

Contractor 

20 10 10 

P8 Physical Impacts due to incorrect disposal of excess excavated earth material 

P8-i Road formation clearance, slope 

cutting 

Direct disposal of spoil into 

nearby river, agricultural land 

and hill slope 

Social and physical impact 

due to Direct disposal and 

deposition of materials at 

the valley side of the road 

affecting river and 

vegetation cover and 

agricultural 

H L MT 

90 
Very 

Significant 

Contractor 

60 20 10 

P8-ii Excavation of the hills and road 

alignment for track opening. 

Direct dispose of excavated 

materials to natural drainages. 

Physical impact due to 

Disruption / blockages of 

natural drainage with 

excavation materials  

(Small drainages and large 

drainage systems).  

H L MT 

90 
Very 

Significant 

Contractor 

60 20 10 

P8-iii Road formation clearance 

 

Socio-economic impact due 

to direct disposal and 

deposition of excavated 

materials on valley side 

affecting agriculture land, & 

triggering of erosion/slides  

H L MT 

90 
Very 

Significant 

Contractor 

60 20 10 

P8-vi Road formation clearance and 

track opening 

Physical and social impact 

with in road RoW due to  

future washout during heavy 

rains damaging   road width 

H L MT 

90 
Very 

Significant 

Contractor 

60 20 10 

P9 Impacts on River flow regime and river environment 

P9-i Diversion of at Chakku, 

Bikateshwor, Punyamati 

&Chandeshwori river during 

construction of bridge 

foundation 

Biological and physical 

impact on water use due to 

temporary flow diversion 

during construction of 

bridges 

L SS ST 

25 Insignificant 

Contractor 

10 10 05 

P9-ii Disposal of construction wastes 

to rivers and water bodies 

Biological and physical 

Impacts on water due to 

operation of Crusher Plants, 

Concrete Batching Plants 

and storing of material if on 

L SS ST 

25 Insignificant 

Contractor 

10 10 05 
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Issue 

No. 
Project Activities Impacts 

Impact Prediction Total 

Score 

Significance 

of Impacts 
Responsibility 

Magnitude Extent Duration 

river banks.  

P9-iii Haphazard disposal of excavated 

materials during construction of 

highway at upstream areas such 

as at river corridor 

Social impact  on agriculture 

land  due to Siltation and 

deposition on river banks  

L SS ST 
25 Insignificant 

Contractor 

10 10 05 

P9-iv Construction activity Social and physical impact 

due to Potential Food 

damage to residents along 

the major rivers 

L SS ST 

25 Insignificant 

Contractor 

10 10 05 

P9-v Diversion at Chakku, 

Bikateshwor, Punyamati & 

Chandeshwori river during 

construction of bridge  

Physical impact on river due 

to temporary flow diversion 

during construction of 

bridges 

L SS ST 
25 Insignificant 

Contractor 

10 10 05 

P10 Impact upon existing public utilities and Physical Structures and Infrastructures 

P10-i Road formation clearance 

 

Physical damage to existing 

highway road surface, 

damage to culverts etc., 

causing difficulty in local 

movements. 

H SS MT 

80 
Very 

Significant 

Contractor/ 

Project 

Proponent 
60 10 10 

P10-ii Physical Impact to  Electric 

poles, pylons situated along 

road side  

H SS LT 
90 

Very 

Significant 

Contractor/ 

Project 

Proponent 
60 10 20 

P10-iii Social Impact to users due to 

damage on existing 

irrigation canals, water 

pipelines, local trails, etc. 

H SS MT 
80 

Very 

Significant 

Contractor/ 

Project 

Proponent 
60 10 10 

P11 Impact/Issues of OHS due Construction Activities  

P11– i Road Track clearance,  

construction of structures and 

bridge 

Physical impact to labors due 

to Occupational Health and 

Safety issues  during 

construction 

H L MT 

90 
Very 

Significant 

Contractor/Pr

oject 

Proponent 60 20 10 

P11 – ii Road formation clearance and 

opening of tunnel portal 

Physical impact to labors on 

Safety issues due to handling 

of explosives, during 

transporting, storing and use 

M L ST 

45 Insignificant 

Contractor/Pr

oject 

Proponent 20 20 05 

P11 – 

iii 

Construction vehicles will run on 

existing roads disturbing other 

local transportation and 

movement of the local 

Social Impact to road users 

due to Road safety issues 

during construction works 

H L ST 

85 
Very 

Significant 

Contractor/Pr

oject 

Proponent 60 20 05 

P12 Impact/Issues due to operation of Asphalt concrete plant/hot mix plant 

 Road Surfacing activities Physical impact to locals due 

to Increases air pollution 

from plant 

H SS ST 
75 Significant 

Contractor/ 

Project 

Proponent 
60 10 05 

P13 Impact/Issues due to operation of Crusher plant and Batching plant 

 Road construction work 

Crushing of aggregated  

Physical impact to Local 

people and labor force due 

to  air, noise and water 

pollution with plant 

H SS MT 

80 
Very 

Significant 

Contractor/ 

Project 

Proponent 60 10 10 

Operation Phase 

P14 Obstruction to local movement between adjacent lands and settlement of highway alignment 

P14-i Operation of alignment without 

direct accessibility to people 

between adjacent lands 

Social impact to resident due 

to inaccessibility between 

adjacent settlement & market 

areas 

M L MT 

50 Significant 

Contractor/ 

Project 

Proponent 20 20 10 

P15 Impact due to land fragmentation, difficulty to farmers to farm in such fragmented plots 

P15-i Implementation project Social impact to resident due 

to possible fragmentation of 

agricultural land with the 

implementation of project & 

difficulty caused by it to 

access the land  

M L MT 

50 Significant 

Contractor 

Project 

Proponent 

20 20 10 

P16 Impact  Air pollution due to Traffic exhaust gas on the Road 

P16-i Plying of vehicles Physical impact upon air due L R LT 90 Very Project 
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Issue 

No. 
Project Activities Impacts 

Impact Prediction Total 

Score 

Significance 

of Impacts 
Responsibility 

Magnitude Extent Duration 

to plying of vehicles 10 60 20 Significant Proponent 

P17 Impact of noise Pollution from the traffic on the Road to nearby local residents 

P17-i Operation of the project Social Impact to resident 

along road due to noise 

pollution; as large number of 

vehicles will run through this 

section of highway. 

M R LT 

90 
Very 

Significant 

Contractor 

Project 

Proponent 

20 60 20 

P 18 Issues related to High Speed Highway and Road Safety 

P18-i Operation of tunnel and plying 

of large number of vehicles 

Social Impact  to road users 

due to road safety and safe 

driving issue  

H SS LT 
90 

Very 

Significant 

Contractor/ 

Project 

Proponent 60 10 20 

P18-ii Installation of traffic signals and 

indicators including separate 

traffic lane 

Physical impact to road users 

due to  traffic management 
M SS LT 

50 Significant 

Contractor/ 

Project 

Proponent 20 10 20 

Biological Environment (Construction Phase) 

B1 Permanent loss of Forest Areas 

B1-i Road formation clearance Biological impact in forest 

due to Loss of mature trees 

and forest 

H SS LT 
90 

Very 

Significant 

Contractor/ 

Project/ 

CFUGs 60 10 20 

B1-ii Road formation clearance Socio-economic impact to 

users of forest due to 

depletion of NTFP resources 

such as chir resin, sal oleo-

resin, etc. 

H SS LT 

90 
Very 

Significant 

Contractor/ 

Project 

Proponent/ 

CFUGs 
60 10 20 

B1-iii Road formation clearance Socio-economic impact to 

CFUGs due to acquisition of 

forest land 

H SS LT 

90 
Very 

Significant 

Contractor/ 

Project  
60 10 20 

B1-iv Road formation clearance Biological impact  upon shrub 

land and loss of vegetation 

M L LT 
60 Significant 

Contractor/ 

Proponent 
20 20 20 

B2 Impact due to disturbance to species of flora and fauna of the forest area 

B2-i Road formation clearance Biological impact due to 

possible depletion of 

threatened species 

M L LT 
60 Significant 

Contractor/ 

Project 

Proponent 20 20 20 

B3 Impact upon wildlife habitat, biodiversity of forest area due to construction work 

B3-i Road formation clearance Biological impact on wildlife 

due to  Fragmentation of 

forest land, their  movement 

/ corridor & breeding area 

L SS ST 
25 Insignificant 

Contractor/ 

Project 

Proponent 
10 10 05 

B3-ii Road formation clearance Disturbance to wildlife by 

construction works 

L SS ST 
25 Insignificant 

Contractor/ 

Proponent 10 10 05 

B3-ii Road formation clearance Limited impact on natural 

habitat 

L SS ST 
25 Insignificant 

 

10 10 05 

B3-iv 

 

Labor camp, equipment storage 

and workshops   

Biological impact on forest 

area  due to wildlife 

poaching, illegal tree felling 

and fire hazards 

M L ST 
45 Insignificant 

Contractor/ 

Project 

Proponent 

20 20 05 

B4 Indirect impact of forest area degradation, possible loss of vegetation for timber & fuel wood by  

B4-i Contractor’s camps operation 

activities 

Physical impact on forests for 

fuel wood in labor camps 
M L MT 

50 Significant 

Contractor 

20 20 10 

B4-ii Accessibility of construction 

workers, smuggling and wood 

trafficking at the project forest 

areas   

Physical impact on the forest 

resources due to illegal 

utilization by construction 

workers. 

M L MT 
50 Significant 

Contractor 

20 20 10 

B4-iii Contactor’s camps operation 

activities 

Illegal hunting / trapping / 

fishing or trading of locally 

found fauna species 

M L MT 

50 Significant 

Contractor 

20 20 10 

Biological Environment (Operation phase) 

B5 Gradual encroachment into forest areas, and loss of forest resource due to forest clearance. 

B5-i Increase in settlement areas Biological Impact on forest L SS MT 30 Insignificant Project 
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Issue 

No. 
Project Activities Impacts 

Impact Prediction Total 

Score 

Significance 

of Impacts 
Responsibility 

Magnitude Extent Duration 

along the existing highway road 

side 

area due to possible 

Encroachment of forest 

areas 

10 10 10 

Proponent/C

FUGs 

Socio-Economic & Cultural Environment (Construction Phase) 

S1 Impact due to Private/Public Property Acquisition for Construction 

S1 –i Road formation clearance Socio-economic impact to the 

residents of road side due to 

Land Acquisition; 13.33 ha 

additional cultivated land 

will be acquired 

permanently. 

H L LT 

100 
Very 

Significant 

Contractor/ 

Project 

Proponent 

60 20 20 

S1 –ii Road formation clearance Socio-economic impact to 

resident of road side  due to 

acquisition of residential 

houses 

H L LT 

100 
Very 

Significant 

Contractor/ 

Project 

Proponent 60 20 20 

S1 –iii Road formation clearance 

Contractor’s camp operation 

activities 

Socio-economic impact to  

endless farmers and small 

landholders due to 

acquisition of their land 

H L LT 

100 
Very 

Significant 

Project 

Proponent/ 

Local 

Stakeholders 
60 20 20 

S1 –iv Road construction activities 

 

Socio and physical impact to 

resident along road side due 

to Fragmentation of 

agricultural land  

H L LT 

100  

Proponent/ 

Stakeholders 

60 20 20 

S1 –v Road formation clearance Socio-economic impact to 

resident of land due to 

decrease in agriculture 

production after land loss 

H L LT 

100 
Very 

Significant 

Project 

Proponent/  

Stakeholders 60 20 20 

20 20 10 

S2 Impact due to Outside Workers 

S2 –i Contractor’s camp operation 

activities 

Socio-Cultural impact on 

social, cultural and religious 

practices due to in-migration  

L SS ST 

25 Insignificant 

Project 

Proponent/ 

Local 

Stakeholders 

   

10 10 05 

S2 –ii Contractor’s camp operation 

activities 

Social impact to local due to 

degradation of sanitation and 

hygiene condition of the area 

M SS ST 

35 Insignificant 

Contractor/Pr

oject 

Proponent 20 10 05 

S2-iii Immigration of outside workers, 

establishment of labor camp, 

economic activity of labors with 

locals at market and settlement 

areas 

Physical impact to local 

resident due to Pressure upon 

existing natural resources 

such as water, existing food 

availability, existing 

educational facilities with 

the increase in the number of 

outside workers and the 

utilization of resources.  

M SS ST 

35 Insignificant 

Contractor/Pr

oject 

Proponent 

20 10 05 

S2-iv Road construction and 

acquisition of private land and 

property 

Social impact on area due to 

Conflict between workers 

and local people during the 

time of construction as there 

could be a struggle for same 

commodity and natural 

resources.  

M SS ST 

35 Insignificant 

Contractor/Pr

oject 

Proponent 

20 10 05 

S3 Depriving locals form continuation of their economic and business activities during the construction of road 

S3 –i Road construction activities Socio-economic impact to 

small business holders  due 

to deprive from their 

economic activities during 

road construction 

M SS ST 
45 Insignificant 

Contractor/ 

Project 

Proponent 

20 20 05 

S3 –ii Road construction activities Impact on people’s cultural 

behavior and local economy 
M SS ST 45 Insignificant 

Project 

Proponent/ 
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Issue 

No. 
Project Activities Impacts 

Impact Prediction Total 

Score 

Significance 

of Impacts 
Responsibility 

Magnitude Extent Duration 

due to economic activities 
20 20 45 

Local 

Stakeholders 

S4 Health and safety issues during Construction 

S4 – i Track opening, construction of 

structures and bridge 

Physical impact to labors due 

to Occupational Health and 

Safety issues  during 

construction 

H L MT 
90 

Very 

Significant 

Contractor/ 

Project 

Proponent 
60 20 10 

S4 – ii Track opening  

During Vibration, high decibel 

of noise, dust and air pollution 

might deteriorate human health 

of locals.  

Social impact to labors and 

local people due to Health 

and Safety issues with 

construction activities  

H L MT 

90 
Very 

Significant 

Contractor/ 

Project 

Proponent 

60 20 10 

S4 – iii Road formation clearance and 

opening of tunnel portal 

Physical impact to labors on 

Safety issues due to 

handling, transporting, 

storing and of explosives. 

M L ST 

45 Insignificant 

Contractor/ 

Project 

Proponent 20 20 05 

S4 - iv Construction vehicles will run 

on existing roads disturbing 

other local transportation and 

people. 

Social Impact to road users 

due to Road safety issues 

during construction works 

H L ST 
85 

Very 

Significant 

Contractor/ 

Project 

Proponent 
60 20 05 

Operation Phase 

S5 Social and cultural impacts due to Road Operation 

S5 –i No direct  accessibility to people 

in the road alignment 

Possible impact on livelihood 

based on business of various 

agricultural products. 

M L LT 

60 Significant 

Project 

Proponent/ 

Local 

Stakeholders  20 20 20 

S5 –ii Increase in Vehicular movement 

entire the road length 

Social & Physical impact to 

road users due to  increase 

traffic accidents because of 

the speed and heavy flow of 

vehicles 

M R LT 

100 
Very 

Significant 

Project 

Proponent/ 

Local 

Stakeholders 
20 60 20 

S5 –iii Increasing number of labor 

workers for other opportunities 

and increase in outside migrants 

Social impact along project 

area due to Trafficking and 

prostitution, consumption 

and import of alcoholic 

products because of heavy 

flow of migrants in the 

project Municipalities. 

M SS LT 
50 Significant 

Project 

Proponent/ 

Local 

Stakeholders 

20 10 20 

S5 –vi Prevention of direct accessibility 

into the highway 

Social impact to resident due 

to Inaccessible / separation 

due to fragmentation of land 

M SS LT 
50 Significant 

Proponent/ 

Local 

Stakeholders 20 10 20 

Note: Magnitude (H-High, M-Medium, L-Low), Extent (R-Regional, L-Local, SS-Site Specific), Duration (LT-

Long Term, MT-Mid Term, ST-Short Term). 

Note: Nature of Impact: D= Direct; IN= Indirect; R= Reversible; IR= Irreversible at site-specific level 

Magnitude High/Major = 60 Medium = 20 Low = 10 

Extent Regional = 60 Local = 20 Site Specific = 10 

Duration Long-Term = 20 Medium-Term = 10 Short-Term = 5 

These points / scores for Magnitude, Extent and Duration are taken from the National EIA Guidelines, 

1993. 

 

Significance of Impact : 

Total Score:  More than 75 : Very Significant 

  50 to 75 : Significant 

  Less than 50  : Insignificant 
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Chapter 7 ALTERNATIVE ANALYSIS 

Environmental Assessment is a tool that provides opportunities to explore possible alternatives with 

and within the Project. This Chapter explores the various alternatives of the Project road in order to 

select the most optimum road alignment considering the technical, economical, environment, social 

and road safety parameters. Alternative assessment may include: Alternative Route and Location, 

Alternative Design and Construction Methods, Alternative Resources (alternative construction 

materials). 

During the EIA study, Alternative Analysis was carried out considering the location and likely 

environmental impacts of project activities for each alternative were documented. During the 

assessment of possible alternatives, the design, project area, available technology, operation procedure, 

construction method (including schedule and raw material) and environmental management methods 

were considered. Likely impacts of each alternative were evaluated and compared in terms of potential 

environmental impacts beneficial and adverse, capital and operating costs, suitability under the local 

conditions, institutional and monitoring requirements. To extent possible, cost, benefits of each 

alternative were quantified, incorporating the estimated cost of any associated mitigation measures. 

The best and environmentally sound alternative was recommended for further assessment.  The 

alternative analysis was carried out whether or not the risks resulting from the implementation of the 

proposal can be accepted. Alternative option such as no action option, also analyzed during the EIA 

study. 

Alternative analysis has been considered as an integral part of the EIA study. The technical feasibility, 

economic viability and environmental acceptability govern the alternative analysis. Detailed 

Engineering Survey and Design of the proposed alignment was conducted after comparing the 

different alternative route. However, the EIA study team has made the assessment on the 

environmental impact assessment and economic viability of different section of alternatives, which is 

presented in this Chapter.  

 

7.1 Non-Implementation of the Project 

Comparison of the No-Implementation Option and With-Project Option are summarized in following 

tables. Without the Project, general social benefit listed in Table 7.1-1, ‘With-Project Option,’ will not 

be achieved soon. In the environmental and social aspects, negative Project impacts are not significant 

and mitigation measures are available.  Since the Project Area is located in Bhaktapur, Suryabinayak, 

Banepa and Dhulikhel municipality Area, the land use change from farming land to housing, 

commerce and industry will continue no matter with or without Project.   

Table 7.1-1 Comparison of the Forecast of No-Project Option and With Project Option  

(1: General Social Benefit) 

 No-Project Option With-Project Option 

Construction 

Phase 

1. Project benefit listed on the right will be 

available with other, later Project in 

Nepal. 

1. Technical skills and capacity 

enhancement of local engineering and 

construction companies 
2. Technical skills and capacity 

enhancement of workers 
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 No-Project Option With-Project Option 

Operation 

Phase 

2. The technology of road necessary to 

unite remote places in Nepal may not be 

tested and presented in near future. 

 

3. Without increased road capacity nor the 

alternate route to Kathmandu from the 

Eastern part of the country, Kathmandu 

will remain very vulnerable against 

large disaster or rising economic needs 

in the capital area.  

3. Application as a model case of six lane 

road in Nepal 

4. Reduction of traffic jam occurrence 

on this section of Arniko Highway 

5. Provision of alternative route to and 

from Kathmandu Valley in case of 

catastrophic disaster such as big 

earthquake (Disaster Preparedness) 

6. Access improvement for people to 

facilities and services in Kathmandu 

Valley 

7. Increase of road capacity to 

accommodate increased traffic volume 

in year 2030 

8. Shortening of travel time 

9. Shortening of travel distance 

10. Saving of vehicle running cost 

11. Reduction of vehicle failure  

Table 7.1-2 Comparison of the Forecast of No-Project Option and With Project Option  

(2: Environmental and Social Items) 

  With-Project Option 

 
No-Project Option 

Planning & 

Construction Phase 
Operation Phase 

Physical 

Environment 

* Existing condition of 

air and noise, all over 

the standard, will 

continue. 

* Increased air pollution 

(dust) and traffic jam will 

occur at along this section 

of Road after the 

operation of B.P Highway 

from Eastern part of the 

Country. 

* About 70 % of the traffic will use 

the road section. 

* Concentration of air pollution 

material will increase along the 

section.  

* Air and noise condition along the 

existing highway will be made 

better by road design that is easier 

to drive in upgraded road. 

 

* Existing road 

alignment and RoW of 

road will remain as 

they are. 

* Existing road alignment 

and RoW will be changed 

due to Curve improvement 

and new road alignment at 

Sanga section may be 

change giving stress to the 

local stakeholders. 

* In case the pre-Project the sharp 

turns and curves are located in 

poor and risky condition for daily 

road users and for  high speed 

vehicles use, additional the high 

gradient at the Palase and Sanga 

section will be considered to 

mitigate the high speed highway 

standard.  

Biological 

Environment 

* No urgent change will 

occur, but vegetation 

and fauna species in 

the area will decrease 

gradually by 

urbanization of the 

Project Area. 

* Few area of community 

forest and the road side 

vegetation will be cleared 

to widen and upgrade the 

highway. 

 

Socio-

Economic and 

Cultural 

Environment 

* Urbanization will 

spread in the Project 

area by high demand 

for housing, office and 

commerce space in the 

capital area. 

* Local material suppliers, 

engineering firms, 

contractors and workers 

will benefit for the Project 

construction work and 

duration  

* Urbanization, land use change from 

farmland to housing and commerce, 

will occur faster than ‘No-Project 

Option’ in the Project Area, 

especially along the Alignment. 

* Commercial facilities along the 

existing highway near Dhulikhel 

Banepa, Bhaktapur will receive 

more traffic and commuter after the 

smooth, easy and fast access 

highway.  
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7.2 Alternative Design and Technology 

The proponent has compared various designs and the other design is more costly than the present 

design and more environmental deteriorating. So the proposed design and technology is suitable for 

the proposed project to make cost effective and environmental sustainable. 

7.3 Alternative Locations 

The proponent has compared various locations of project sites with respect to various trade-offs. For 

example, alternately selected various alternative routes with consideration of shortest possible length, 

stable geology, minimum loss of forest and cultivated land, avoidance of deteriorating other natural 

resources (discussed hereunder). 

7.4 Alternative Schedules and Process 

The proponent has compared various project implementation schedules and process of 

implementations. 

7.5 Alternative Resources 

The proponent was also compared among the resources consumed for the proposed project for 

construction and operation phase. For example types of comparison among construction materials for 

infrastructures. Use of raw materials and types of fuel required will also be analyzed. 

7.6 No Action Alternative 

On account of the above discussion on the importance and rationality of this proposed road, the No 

Action alternative has been rejected- based on economic and development aspects rather than from the 

environmental point of view. The adverse impacts need to be mitigated through the suggestive 

mitigation measures presented in Chapter 6 of this Report. 

7.7 Alternative Alignments Sections 

Possible alternatives to the proposed alignment were analyzed, keeping in view the associated 

environmental issues for each alternative. Three locations were identified where alternative alignment 

was proposed as of Feasibility Study, which locations are discussed in detail hereunder. 

The alternative alignments selected from among the five alternatives for detailed comparison to select 

the optimum alignment proposed during the Data Collection Survey are shown in following figure and 

table.  

During the first field survey, three alternatives mentioned below were studied for improvement of the 

Existing road in Sanga mountainous area. . 

Alt-1: Widening of existing road (Widening and improvement of alignment) 

Alt-2: Alternative route (Bypass between Nalinchowk and Sanga with New Road) 

Alt-3A: Alternative route (Bypass between Nalinchowk and Sanga through Tunnel-North Route) 

Alt-3B Alternative route (Bypass between Nalinchowk and Sanga through Tunnel-South Route) 

 

Impacts on social and natural environment, traffic functions, traffic safety, socio-economic activities, 

Construction/ maintenance cost were compared to select the optimum alternative.  

The above alternatives are shown in Figure 7.1-1. It is understood that Alt-1 will require large scale 

cut of mountains and structures and contribute to significant increase in the construction. It will also 

have adverse impact on the natural environment and as it requires construction of large scale structures, 

safety concerns during construction and along the detour road are also high. On the other hand, Alt-2 

has the advantage in terms of minimizing the adverse impact on natural environment, but requires new 

relocation of houses at the east side where it meets with the existing road. 
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Altemative-2: Alternative Route (Bypass from Nalinchowk to Sanga) Road     length: 

about 2.5km, structures: 150m bridge) 

 

Alternative-1: Improvement of Existing Road 

(Road length: about 3.0km, structures: 800m bridge) 

 

During the second field survey, based on the detail information obtained from the topographic survey 

and geological investigation, comparison of alignment was further conducted for Alt-3 (Bypass 

between Nalinchowk and Sanga with Tunnel) determined during the initial field survey.  

Plan 

 

Evaluation 

 

Profile 

 

A 
 

 

Optimum 

Altemative-3 A: Alternative Route (Bypass by means of Tunnel from Nalinchowk to 

Sanga) Road length: about 3.5km, structures: 1,800m tunnel 

A 

 

Figure 7.7-1Detail of Alternative Routes between Nalinchowk and Sanga 

Table 7.7-1Secondary Comparison for Alt-2 Selected During Field Survey 
Geometric 
Condition 

Inferior than Alt-2 (Horizontal curvature is 115m 
and Vertical grade  6.7%, design speed 60km/h) 

A 

 

Superior than Alt-1. ((The horizontal curvature is 
Smoother (500m) although vertical grade is slightly 

steeper (7.0%), design speed 60km/h) 

o 

 

Environment Number of affected houses is small, Required 
land is almost equal to Alt-2 

o 

 

Number of affected houses is large, 
Required land is almost equal to Alt-1 

A 

Cost Requires approx. 100m long Bridge o 

 

Requires two bridges approx. 150m to 100m long. 

Embankment height is 30m requires stability analysis. 
A 

Evaluation  Under Study 

Alt -1 

Alt -2 

Alt -3 (North Route) 
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Re-alignment at Sanga Pass with Road and Tunnel Alternative  

Road Route 1:  New Road Route (Yellow) 

Tunnel Route 2: South Route (Red) 

Tunnel Route 3: North Route (Blue) 

 

Details of Alternative 3B with Sanga Tunnel at South Route 

Alternatives at Sanga Tunnel was also studied to find the optimal alignment. As the first alternative, a 

road-only alternative was studies (Option 1, in Figure below). However, this alternative was not 

considered feasible due to high grade and high cutting slopes, causing much environmental impacts.  

As an alternative to Option 1, alternative with Tunnel section was studied and found to be feasible. For 

Tunnel option, two tunnel approach road alignment option were studied, namely Option 2 and Option 

3 (in Figure below). Options 2 and 3 have same Tunnel, but only different alignemnts for Approach 

road. Option 2 had a longer approach road requiring larger land aquisiton and house demantle. Option 

3 has shorter approach road length and lesser land and house aquisiton. Thus Option 3 was selected as 

feasible and acceptable alternative.  

This EIA Report has considered Alternative 3B with Option 3 Alignmnet as the final option and 

the EIA is done for this alignment. 
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7.8 Improvement of Sharp Curve (Ahead of Dhulikhel) 

Another location where the alignment of the existing road needs to be changed drastically is near 

Dhulikhel. The curvature radius here is so small (R=50m) that the vehicles have difficulty negotiating 

for smooth and safe drive along the section. Two alternatives as shown in Table-5 were studied as 

remedial measures of this section. The first alternative is the measure proposed by the Survey Team, 

while the second alternative is the measure proposed in the project “Detailed Design of 

Upgrading/Widening of Roads to Six Lane Standard, Arniko Lokmarga (Suryabinayak - Dhulikhel 

Section)” conducted by the. GON in July 2011. The comparative study is shown in Table 7.8-1. Alt-1 

is selected, as it is superior than Alt-2 in terms of driving comfort, impact against environment and 

construction cost. 

Table 7.8-1Comparative Study for Improvement of Sharp Curve (Ahead of Dhulikhel) 

Geometric 

Condition 
 Design speed 60km/h  

 Horizontal curvature is 115 m (with 

transitional curve) 

 Vertical alignment 5.3% 

o 

 Design speed 60km/h  

 Horizontal curvature is 130 m (without transitional 

curve) 

 Vertical alignment 6.6% 

A 

Drive Comfort  Higher than Alt-2,  (The horizontal 

curvature is slightly gentler in case of Alt-2 
but the grade is steeper and can 

significantly decrease the running speed 

(especially of trucks and buses) 

o 

Lower than Alt-1 

A 

 Option 2 Alignment 

Option 3 Alignment 

Existing Road with RoW 

Proposed Tunnel Portal (West 

side) 
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Environment  Number of affected houses is equal to 
that of Alt-2 

 Required land area is smaller than Alt-2 

 Land to be acquired is mostly open area 

o 
 Number of affected houses is equal to that of Alt-1 

 Required land area is bigger than Alt-1 

 Land to be acquired is paddy field 

A 

Cost Maximum cut height is approx. 17m but, 

does not require purchasing of earth. Also 
excavated earth can be utilized for fill 

o Maximum fill height is .20m and requires huge volume of 

earth. Also, embankment on the paddy field may require 
countermeasures against stability 

A 

Evaluation  o 

Superior than Alt-2 in terms of drive comfort, 
environmental impacts and construction cost 

A 

 

 

Figure 7.8-1New Alignment with Improvement of Sharp Curve at Dhulikhel and KU Chowk 

7.9 Minimizing the Impact on Resettlement and Cultural Resources 

One of the major issues of the previous road RoW throughout the alignment was the major problem 

and possible to affect heavy big residential houses and commercial area of Banepa municipality. After 

following the given reduced RoW from Sanga to Banepa area large numbers of such comical and 

heavy structure settlement have been saved. As shown in following figure the given alignment has 

saved several big residential houses of the commercial area. 

 

Figure 7.9-1Alignment with Reduced RoW at Banepa Area 
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Figure 7.9-2New Proposed Inproved Grading Alignmnet from Nalinchowk to Sanga  

7.10 Spoil Disposal Sites 

Potential sites for the Spoil Disposal Site were selected as shown in Figure 7.10-1. All sites are located 

near the existing Highway, with rather narrow valley that can be used as flat area after the disposal 

 

Figure 7.10-1Sites for the Soil Disposal Site 

The comparing with the disposal areas was carried out based on these four (4) items form the technical 

viewpoint of 1) Condition of Site, 2) Surrounding Environment, 3) Accessibility and 4) Others.  

7.11 Technology 

The technology, the construction equipments and the operational facilities were selected with 

considerations to minimize the negative impacts on environmental and social condition. 

A. Machine excavation was selected for the excavation of the Road extension work so that noise 

and vibration will be minimized in the surrounding area. 

7.12 Construction Procedure of Operation and Time-Schedule 

Time schedule for the Construction Works were studied during the Basic Design Phase. To minimize 

the environmental and social negative impact, following arrangement was proposed.  

A. Intersections with the existing Highway will be constructed in the last phase of the 

Construction Phase, using one to two nights for each intersections. By this arrangement, the 

Road will be fully open with the minimum interruption on and from the local traffic. 

B. During rainy season, the earthworks and excavation of fragile area will be strictly restricted. 

Excavation of Bridge foundation works along at Chakku, Bikateshwor, Punyamati & 

Chandeshwori rivers will be avoided during rainy season especially during the months of June 
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to September when high flood and inundation at the river banks likely. Similarly, site 

clearance works and affected tree felling will be carried out during dry seasons only when 

vegetation growth is fair.   

C. The construction period scheduled on October to June will be the most favorable for project 

area to provide food grains against the work done by the local inhabitants. 

D. Construction works will be executed employing local people as far as possible whereas 

population depended upon agricultural will not be affected with the highway construction.  

E. Seasonal calendar will also be taken into account to manage construction works avoiding 

implication from agricultural practice at local level and other religion of national importance 

which could directly affect the duration of construction.  

7.13 Raw Materials to be used 

The necessary raw materials were listed as in the following table. 

Table 7.13-1Major Construction Materials and Procurement Conditions 

No. Major Construction Material Road 
Local 

Procurement 
Import 

1 Cement ○  ○  ○  

2 Aggregate, Sand ○  ○   

3 Formworks material ○  ○   

4 Reinforced steel bars ○  ○  ○  

5 Steel material(Sheet-piles) ○   ○  

6 Scaffolding/ Supporting ○  ○   

7 Concrete pipes (φ 600 to 900 mm) ○  ○   

8 Crusher run (Crushed stone, shoulder stone) ○  ○   

9 Bitumen (Asphalt emulsion (Tuck coat), Asphalt mixture) ○  ○  ○  

10 Diesel oil ○  ○  ○  

11 Fill material ○  ○   

Source: JICA Survey Team, 2017 

The necessary volume of each material will be estimated in the Detailed Design Phase. In the Basic 

Design Phase, the procurement of local materials were maximized to contribute the local economy. 

Also, the aggregate, sand, crusher run are to be purchased from existing queries and providing 

businesses, without constructing specific queries for the Project, so that the impact on the local 

vegetation and slope stabilities will be minimized. 

7.14 Environmental Management System 

Although the road widening and upgrading is bit a new Project in Nepal, the institutional structure, 

distribution of responsibilities and funding for monitoring activities during the Planning and 

Construction Phases will follow the instructions of the Environmental and Social Management 

Framework (ESMF). 

As shown in following figure, institutions, consultants, specialists and Project Affected Persons/ 

Households will be coordinated as described in the implementation of RAP and Environmental 

Management Plan. DOR DG will take the overall responsible in implementation and reporting to JICA. 

The determination of institutional structure, distribution of responsibilities and funding for monitoring 

activities during the Operation Phase will need further discussion, coordination, and budget 

arrangement by DOR and other related institutions. 
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Source: Prepared by JICA Survey Team based on the interview with GESU, DOR, 2014 

Figure 7.14-1Organization Framework for the Implementation of RAP and EMP 

7.15 Whether or Not the Risks Resulting from the Implementation of the Proposal 

can be accepted 

The proposed Project is likely to cause some socio-environmental impacts or risks, as identified during 

the Scoping of this Project. The EIA study evaluated such impacts and risks and the items were 

evaluated to produce significant negative impacts to the environmental or social condition. 

There was no impact evaluated as ‘very significant,’ or the point being over 75. 

It will be necessary in the public communication during the Planning, Construction, and Operation 

Phases that such impact are anticipated, monitored by DOR, and the grievance redress system is 

available for public comments. DOR will be responsible to conduct the periodical monitoring and any 

activities to remedy the significant negative impacts caused by the Projects. 
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Chapter 8 MITIGATION MEASURES 

In this Chapter, the beneficial as well as adverse impacts due to the construction of the road has been 

identified and evaluated. In order to attain long-term and sustainable benefits from this widening and 

upgrading of this Road Project, its implementation should be guided by principle of environmental 

friendly construction and operation. For this, the study team identified the most effective augmentation 

measures for beneficial impacts and mitigation measures for possible perceived adverse impacts to 

minimize the environmental impacts of Project implementation needs to be adopted are presented in 

this Chapter.   

Incorporation of mitigation measures in the detail design and tender document and subsequent 

implementation are recommended. Incorporation of mitigation measures in the detail design and 

tender document and subsequent implementation are recommended. 

8.1 Beneficial Impacts Augmentation Measures 

8.1.1 Construction Phase 

8.1.1.1 Augment Employment opportunities 

The Project will encourage local people to participate in construction works of this highway. Locals 

including poor people as well as women will be encouraged to participate in construction works. 

However, no any sort of huge Projects could be implemented without workers immigrated from 

outside the Project area. All of the participated contractors will be requested to encourage local labors 

and skilled as well as unskilled labors including other workers for the construction of Highway.  

8.1.1.2 Augment opportunities of New Income Generating Activities (IGAs) 

Implementation of Project will encourage local people to establish small-scale industries, 

cultivate/harvest citrus, apples and vegetables and other cash crops, dairy products and NTFPs, and 

expand their subsistence livelihood to other micro enterprises. All these will increase productivity, and 

earning of the people. The benefit augmentation measure will thus be to promote cooperative, and 

provide bank finance for setting-up business enterprises. 

8.1.1.3 Enhancement in Technical Skills and Know-How 

More skilled workers will be generated after the completion of the Project. Further, local skill workers 

will get opportunity to enhance their skills after their involvement into the Project construction works. 

Local skilled workers will have more familiar with new technologies related to construction works and 

further will have opportunities and knowledge about tunneling excavation methods and experiences. 

8.1.2 Operation phase 

8.1.2.1 Shortening of Travel Time 

Construction and widening/upgrading of this section of highway itself will be an augmentation 

measures for freight transportation in the present scenario; as majority of the freight transportation ply 

through existing highway to import commodities for capital city and vice versa. Road safety including 

proper establishment of traffic signals and security will enhance transportation services.  

8.1.2.2 Shortening of Travel Distance 

Construction and widening/upgrading of this section of highway itself will be an augmentation 

measures for passenger and freight transportation by decreasing the travel distance as compare to the 

present scenario as the majority of the transportation ply through existing highway capital city and 

vice versa. However, the widening/upgrading of this Road will somehow also shorten the total travel 

distance.  
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8.1.2.3 Saving of Vehicle Running Cost 

As the operation of proposed tunnel road will illuminate the existing long narrow, steep curve road 

from Nalianchowk to Sanga with decrease of 500m in length of the road, it will decrease the vehicle 

running cost in terms of energy and fuel. In order to augment the vehicle running cost the proposed 

highway should be designed as per the standard design with proper drainages in between the 

embankment and small streams so that the road is functional for the design period. The Project will 

conduct periodic maintenance of the road to avoid major failures. Project should check for weak areas 

prior to rainy season and take necessary precautions in advance. The timely completion of the Project 

is of utmost importance.  

8.1.2.4 Reduction of Traffic Accidents 

As the existing Arniko highway is steep and curved due to which frequent accidents on the existing 

highway is occurring. After the construction of the new alignment a widening/upgrading of the 

existing road condition, people will not have to travel through the steep and curved section of the 

highway which will decrease the traffic accidents accordingly. To operate the highway smoothly 

regular maintenance work should be carried out along the highway. In order to avoid accidents speed 

limit in the highway should be maintained and the provision of penalty in case of violation of traffic 

rules in the highway should be carried out. Proper sign boards showing the signs of the traffic should 

be installed at the accident prone areas. 

8.1.2.5 Access improvement for people 

Widening/upgrading of the existing road and construction of new alignment will be maintained user 

friendly establishing enhancements and legal and smooth access will be further established at 

interchange areas maintaining proper traffic regulations. Four lanes main road and one lane each on 

either side as a service lane will be established to maintain road and user safety. Facilities such as 

parking sites, restaurants and rest area etc. will further serve for relaxation to travelers avoiding fatigue 

especially to people involved in freight transportations. Access to adjacent Municipalities will be 

improved with the gradual development of rural roads connecting with interchanges. 

8.1.2.6 Control Air Pollution 

As the construction of new alignment with linear slope and tunnel road from Palanse to Sanga section, 

the vehicle will not have to pass through the steep slopes due to which the vehicle will emit less 

greenhouse gases. Thus the air pollution in the area will significantly decrease. To control air pollution 

in the area the old vehicles which emit more flue gas should not be allowed to pass through the road 

section. The heavy loaded vehicle, old trucks should be allowed to pass through the existing highway 

without proper emission pass. 

8.1.2.7 Economic Benefit 

Involvement of local people in economic activities will be higher in percentage than existing scenario. 

Large number of population of Project vicinity will be engaged in various sorts of economic activities 

generated during the time of operation of the Project that will boost the economic benefit of local as 

well as other people. 

8.2 Adverse Impact Mitigation Measures 

Mitigation Measures required during the Project’s Pre-construction, Construction and Operation phase 

is discussed in this section. The measures to prevent or to minimize the impacts due to implementation 

of Project within the proposed Project area have been discussed in this section. Mitigation measures 

for the affected existing physical structures situated within the 50m of RoW width will also be 

required to minimize its severity and impact in the environment and to the people.  

All the adverse environment impacts upon Physical, Biological, Socio-economic and Cultural 

Environment are discussed below and required mitigation measures of corrective, compensatory and 

preventive types are proposed in order to avoid, reduce or minimize such impacts as well as 

augmentation measures for achieving beneficial environmental impacts with the implementation of 

Project. There are also a number of other matters that will require detailed designs that consultant 
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engineers have prepared and assuming all significant adverse environmental impacts due to 

construction. That will be avoided devising good engineering design and minimize operational 

environmental pollution and impacts as far as applicable. Different guidelines, reference manuals, 

criteria and general practices exercised and published by GON and DOR1,2, 3 will be followed to 

safeguard environment.  

The major activities during pre-construction and construction phase are site clearance, earthworks, 

road excavation, excavation for the construction of road side structures, disposal of spoil and other 

civil works and those works will require measures that could mitigate the adverse impact upon 

existing environment. Civil works and other activities will further likely to create dust, noise and 

vibration rendering likely impact of slope instability and landslides; these activities will further be 

required corrective and preventive mitigation measures. Haphazard disposal of spoil in the nearby 

private lands, cultivated lands and water bodies of Chakku khola, Bikateshwor Mahadev Khola, 

Punyamati Khola, Chandeshwori Khola will likely to affects the physical environment of the Project 

area requiring preventive mitigation measures.  

Compensatory and preventative mitigation measures will be required to mitigate biological issues 

relate to removal of forests, impact upon wildlife, aquatic habitat and avian fauna during the 

implementation of the Project. Similarly, compensator mitigation measures will be followed for social 

issues such as acquisition of private property and land and its compensation and resettlement. 

Moreover, corrective and compensatory measures will be followed in order to mitigate the impacts 

upon affected existing infrastructures such as water supply pipelines, electric poles and irrigation 

facilities existed within the proposed highway alignment.  

8.2.1 Pre-construction and Preparation Phase 

8.2.1.1 Physical Environment Mitigation Measures 

(1) Selection of Route 

Alignment route with all alternatives has been analyzed and presented in Chapter 7 for the finalization 

of appropriate route for the highway that can server in constructing highway in environmental friendly 

manner avoiding or minimizing environmental degradation in terms of loss of flora and fauna, 

avoiding slope instability and soil erosion, avoiding disruption of water bodies, minimum loss of 

cultivated agricultural land and avoiding impacts of social and cultural in nature. Alternative analysis 

has been carried out as a preventive mitigation measures in terms of different aspects and criteria such 

as Total Length, Road Geometry, Geology, Hydrology Environmental Impact, Social Impact, Land 

Use pattern, Difficulty in Construction, Operation and Maintenance, Sustainability and Construction 

Cost. Among different alternatives studied, this one is selected as feasible alignment that will be easier 

for construction maintaining smooth gradient, having technical viability and with less environmental 

implications. 

(2) Review of the Alignment 

A final alignment has been established with 50m RoW from the road center avoiding majority of the 

sensitive receivers. However, some significant construction impacts that could affect stability, forest 

as well as other social and cultural environment will be revised. Therefore the alignment will be 

further fine-tuned at detailed design stage to avoid such impacts and unnecessary burdens in terms of 

technical, financial, environmental and social nature. Consultation with local stakeholder and severely 

affected people will further anticipated to solve that sort of problems before commencement of 

construction works.  

                                                
1Environmental Management Guidelines, DOR, GEU, 1999 
2Environmental and Social Management Framework. DOR, GESU 2007 
3Environmental Assessment in the Road Sector of Nepal DOR, GESU 2000 
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(3) Detail Survey and Design 

Detail survey and Design will be carried out and assessed the potential impacts and losses of 

properties and land. The survey will be carried out avoiding or minimizing the loss of private land as 

far as applicable. The survey and study will be culminated with all possible preventive measures to 

avoid or minimize slope instability, disruption of water systems, minimize disturbance to settlements, 

minimize forest loss and avoiding loss of cultural assets and social norms.  

Furthermore, dust, noise and air pollution during site clearance and preparation will be minimizing 

through appropriate measures. Existing infrastructures such as electric poles and pylons, irrigation 

canals and water supply pipelines set up within the project area has been identified and budget has 

been allocated for the relocation of such infrastructure. Furthermore, passing zones areas required at 

appropriate locations as mitigation measures for affected existing local tracks of various types to 

access the lands adjacent to the proposed highway has been identified. Further, details of these 

information will be incorporated in detail survey and design report.  

(4) Review of Mitigation Measures 

All the mitigation measures presented in the EIA report will be reviewed by detail design team to 

ensure the incorporation of measures into Bill of Quantity (BOQ) and tender documents. Contractor 

will be responsible to implement all of the measures during and after the commencement of 

construction work as per proposed. Further, the project will finalize the required mitigation measures 

that will be implemented rigorously to avoid significant adverse environmental impacts.  

(5) Inclusion of EMAP and Mitigation Measures in BOQ 

All the measures and provision mentioned in the EMAP will be reflected in the BOQ to ensure it 

effective implementation avoiding and preventing environmental degradation during the time of 

construction and operation of the project. All the provisions regarding the safe disposal of spoil into 

identified tipping sites and its rehabilitation will be mentioned in the BOQ. Similarly, provisions for 

the operation and reclamation and site clearance of labor camps, batch mixing plant sites, contractor’s 

camp sites etc., will be explicitly mentioned into BOQ while issuing Tender Document for the contract. 

Whereas, compensatory mitigation measures of re-plantation will be awarded to local communities, 

people, local clubs or NGOs as a separate contract for re-plantation and maintaining the trees for at 

least 5 years period although the loss of forest and vegetation has been mentioned in EMP. The 

contractors must clearly quote those activities in BOQ rate, and provide beforehand any comments in 

case of opposing these clauses. 

(6) Inform contractors to address Mitigation Measures 

Contractors will be informed about project nature and its likely environmental impacts and required 

mitigation measures at the different stages of the project before its implementation. A series of 

meetings with interested contractors will be carried out to solicit further information from them as well 

as to disseminate project information. Power Point Project presentations of the project including 

environmental issues will be carried out before construction phase. Contractors will be responsible to 

address all the environmental related issues as per the tender documents. Furthermore, contractor will 

address environmental mitigation measures in construction survey report prepared after the 

commencement of construction survey. The report will be further reviewed by EMU of the project for 

monitoring as well as ensuring effective implementation of proposed mitigation measures.     

(7) Biological Environment Mitigation Measures 

Clearing of trees and other desirable vegetation will be discouraged to contractor’s cure members 

during the time of site clearance. Only those trees and vegetation which are absolutely necessary to 

operate the sites will be cleared. As loss of road side tress will be the major biological impact from the 

widening/upgrading and construction of this section of Arniko Highway compensatory mitigation 

measures of re-plantation will be awarded to local communities, forest user groups, Local clubs or 

NGOs as a separate contract for re-plantation and maintaining the trees for at least 5 years period. The 

affected and vulnerable slopes will be stabilized applying appropriate engineering designs together 

with bioengineering. Consultation with district forest office, Community Forest User Groups etc. will 
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be consulted during the time of tree felling and the felling activity will be carried out after consulting 

with relevant government officer. Only those trees which are absolutely necessary to operate the sites 

will be marked and fell for track opening. Loss of all kind of forest such as private, government and 

community forests will be compensated with the re-plantation in the ration of 1:25 within the project 

area and will require monitoring and maintenance for five years. Felled trees will be handed over to 

district forest office and respected groups as per existing rules and practice. 

(8) Socio-economic and Cultural Environment 

Acquisition process of both public and private land will be required to be completed before the starting 

of site clearance and construction works. Amount of land to be acquired has been documented and 

analyzed. Similarly, compensation and resettlement issues have also been studied and will be 

completed before the starting of construction works.   

Compensation Determination Committee (CDC) will be established with the consultation of local 

stakeholders and local government body. Cash compensation amount will be determined as per Act4 

and rates established by CDC. List of affected houses and affected private lands has been recorded and 

analyzed. Loss of land and property of the affected people will be addressed either through cash 

compensation or through cash and equity share compensation. Project Affected Families (PAF) and 

Seriously Project Affected Family (SPAF) has been identified and categorized as per guideline5.  

SPAF is defined as a family who loses over 25% of its total land holdings or whose land is reduced to 

an uneconomic holding or who is being displaced. Resettlement and Rehabilitation Plan has been 

prepared to clarify the entitlements for resettlement and for compulsory purchase of land and other 

matters for compensation. Alternatively land will be given together with sufficient compensation to 

enable families to build & move to new houses as preferred such that the AFs will have better living 

standard or are no worse off than if they were not affected. Similarly, there are some of the cultural 

sites, temples and mane of local importance existed within the RoW of the proposed alignment that 

will be relocated for the implementation of existing highway project. 

Similarly, some of the cultural sites, temples and major local importance existed within the RoW of 

the proposed alignment will be relocated at the appropriate places as requested by locals during the 

time of compensation distribution in the Construction Phase. 

Physical Environment 

1) Addressing Temporary and Permanent change in land use 

 Likely change in land use pattern of 13.33 ha of land into Highway alignment and its RoW is 

inevitable with the construction of 14.91 km Project. Land use cover within the 50 meter will 

be changed permanently into the carriage width of Project.  

 Land use pattern of adjacent land will be taken into account during construction in order to 

avoid erosion and other detrimental effects. Appropriate mitigation measures will be carried 

out in order to avoid severe impacts upon adjacent land use pattern. Appropriate engineering 

structures will be provided to prevent landslides and river cuttings maintaining natural 

drainage pattern of the terrain within the project area.  

 As heavy equipment and road excavation will be carried out for excavation of road sections; 

labor intensive construction method will be adopted within the appropriate sections for the 

road width opening.  

 Land acquired for temporary purposes will be reclaimed and rehabilitated. Cultivated land and 

other private land will not be used for the establishment of labor camp, crusher sites, worker 

camp site, for the disposal of spoil etc. Lands such as barren land and other government land 

will be acquired for temporary purpose which will be reclaimed after the completion of 

construction works.  

                                                
4 Land Acquisition Act 
5 Land Acquisition Guidelines 1989 
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2) Reducing air, noise and water quality degradation due to construction 

activities 

i) Reducing air pollution due to operation of drilling machines, excavators, vehicle movements 

on unpaved roads  

Contractor will carry out dust protection measures during road construction phase such as plastic 

sheets will be used to prevent the residences that are close enough to receive such impacts. Drill 

machines, excavators, load and unload heavy vehicles etc., will be avoided while wind velocity is high 

enough to disperse and erode excavated materials. Vehicles transporting soil, sand and other 

construction materials will be covered with tarpaulin sheets to avoid impact from dust. Water will be 

sprinkled to excavated material to avoid sheet erosion and emissions to nearby human settlements or 

forest areas. Similarly water will be sprinkled on the road and exposed surfaces in order to minimize 

the spreading of dust to close receivers. Contractor will carry out excavation and drilling activities 

only from 5 am to 6 pm. Excavation during evening and night hours will be avoided. As far as 

possible; labor intensive construction methods will be applied at the alignment existed nearer to 

settlement, school, health post etc.   

ii) Preventing noise pollution due to operation of drilling machines, excavators, vehicle 

movements on unpaved roads by using appropriate machine and time management. 

All heavy equipment and machinery of contractor will be fitted with noise pollution control devices 

that are operating correctly. Contractor will provide ear mufflers to construction crew working at high 

noise exposure areas such as crusher sites. Noise barriers will be used in order to break the line of 

sight between the noise source and the possible receptors. Contractor will use various materials and 

barrier, façade patterns can be used to obtain maximum reflection, absorption or dispersion of noise 

without being aesthetically ugly. Noise barriers commonly employed consist of earth mounds or walls 

of wood, metal, or concrete which form a solid obstacle between the road and roadside communities. 

Labor intensive construction methods will be applied at the alignment proposed nearer to settlement, 

school, health post etc., as far as possible in order to avoid noise pollution. Project will provide 

awareness trainings to local drivers avoiding noise pollution in operating construction machines. 

iii) Mitigating excessive dust production and noise pollution due to operation of crusher plants, 

concrete batching plant and bitumen mixing plant etc. 

Contractor will fit Stone Crushing equipment with approved dust control devices and operated in 

accordance with manufacturer’s specifications. Contractor will establish crusher plant only at the 

selected and identified sites. Crusher plant Stone Crushing Plant should be operated only during 

daytime. If necessary and if requested by locals based on rational reasons, timing of operation should 

be planned in consultation with local communities so as not to disturb local schools, health posts, 

markets, settlement areas etc. Contractor will compensate to the affected landowners if land and crops 

are damaged due to operation of crushing plant. Contractor should clean and brought to original 

condition after closure and dismantling of the crusher in order to avoid siltation and deposition at 

downstream. Contractor will compulsory adopt the technical preventive and safety measures to control 

dust and avoid noise pollution. Further, the contractor must exert all efforts to supervise this work site, 

especially to prevent children from approaching the plant. 

iv) Avoiding physical impact upon air, noise and water due to Quarry site operation 

Physical impact upon air, noise and water due to operation of quarry was anticipated to be negligible 

hence no any mitigation measure has been proposed. It is anticipated that no more quarry sites will be 

required for stone and boulder except for sand mining. It is calculated that excavation and road width 

opening of the section of Arniko highway will generate substantial amount of stones and boulders 

required for road construction.  

v) Avoiding degradation to water qualities of existing rivers 

Construction activities will be carried out in environmental friendly way so as to avoid adverse impact 

upon water quality of Major River adjacent to proposed alignment and other water bodies.  Disposal of 

construction waste and spoil into the river will be avoided. Adequate sanitation facilities will be 

provided at the labor camps with the adequate supply of water for washing, cleaning and drinking 

purposes. Labor camps will be established only at the pre-identified sites establishing appropriate 
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drainage and installing pit latrines and toilets. Open defecation will be avoided strictly at the vicinity 

of labor camps. Similarly, labor workers will be provided with awareness trainings and further 

contractor will be responsible for mitigation if any sort of improper sanitation condition has been 

carried out by work force. Disposal of wastewater from labor camps and organic wastes from kitchen 

will be disposed safely in pits avoiding direct disposal in water bodies. Liquid wastes form vehicle 

washing and workshop waste will not be disposed directly into river system and nearby water bodies. 

vi) Minimizing/ Managing Emission of CO2 

 Ensure proper maintenance status of vehicles with respect to emissions. 

 All the heavy equipment and machinery will be fitted with air pollution control devices that 

are operating correctly. 

 Conduct awareness program on energy efficiency for transport issues. 

 Enforce the requirements for vehicles testing and warrant of fitness. 

 Develop vehicles standards to maximize energy efficiency. 

3) Minimizing/ Managing Impacts due to Waste  

i) Minimizing/ Managing Impacts due to Solid Waste 

To minimize the impact due to solid waste following measures will be applied: 

 Institutional coordination and budget plan for hiring collection and disposal service providers 

will be undertaken. 

 Workers and managers will be trained for appropriate source segregation. 

 Direct disposal of solid waste by the construction workers in the water bodies will be strictly 

prohibited. 

 Knowledge and awareness about the biodegradable and non-biodegradable waste to the 

workers will be provided. 

 Work camp will be established far from the water bodies. 

 Separate bins for the collection of biodegradable and non-biodegradable waste will be 

established at the worker camps. 

 Strict code of conduct will be followed in the camp and the penalty for the violation of rules 

will be regulated 

ii) Minimizing/ Managing Impacts due to Soil Waste  

To mitigate the impact due to soil waste during Pre-construction careful and thorough communication 

will be undertaken in the Pre-construction Phase so that the site(s) are planned in the accepted area 

with sufficient safety measures and design. In order to minimize the impacts due to soil waste 

following methods are proposed: 

 Natural water source below the disposal site shouldn’t pose significant threat. 

 The irrigation canal below shouldn’t be damaged due to the deposition of soil. 

 The agricultural land below downstream shouldn’t be damaged due to disposal activity. 

 Careful and thorough communication will be undertaken in the Planning Phase so that the 

Disposal Site to be accepted. 

 Design the Disposal Site so that the impacts on the water use downstream is minimized. 

 Natural water source below the disposal site shouldn’t pose significant threat. 

 The irrigation canal below shouldn’t be damaged due to the deposition of soil. 

 The agricultural land below downstream shouldn’t be damaged due to disposal activity 

iii) Minimizing/ Managing Impacts due to Liquid Waste 

To minimize the impact due to liquid waste following measures will be applied: 

 Required capacity of site specific septic tanks will be installed at the facilities. 

 The septic tanks will be managed in appropriate manner. 

 The bitumen will be stored at proper place and not scattered along the road. Contamination of 

it with the water body source will be avoided as possible. 

 The fuel/lubricants for the construction vehicles will be stored in a proper place and the 

contamination with the water bodies will be avoided. 
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 Cleaning of construction vehicles in the water bodies will strictly be prohibited 

 Direct disposal of chemical wastes from workshop upon water bodies will be strictly 

prohibited. 

 Workshops and chemical storage sites will not be established nearer to the water bodies and 

river side 

4) Minimizing/ Managing Impact due to Soil Contamination and Top Soil   

To minimize the impact due to soil contamination following measures will be applied: 

 Educate and aware workers about the negative impacts of soil contamination. 

 Conduct training on good handling of the oils and chemicals to avoid soil contamination. 

 Prepare guidelines of handling, recycling and discarding the empty containers or bags of the 

chemicals. 

 Designation of site managers to monitor condition of stock yards. 

 Storage and handling of bitumen will be done properly as per the manual and guideline and 

contamination with the existing water source should be avoided. 

 Strict code of conduct should be regulated in the construction area and avoid spilling and 

leakage the chemicals in the work area. 

 Pouring of oils/lubricants will be avoided so that it does not degrade the agricultural land 

located nearby of the construction area. 

To minimize the impact due to soil contamination following measures will be applied: 

 Carefully Stripping and safely storing nutrient Topsoil for later use 

 Use it as valuable resource in back filling and during Bio-engineering works 

 Use in slope filling and embankment fill before the plantation and bio-engineering work.  

5) Avoiding chemical impact upon Environment 

i) Avoiding chemical contamination in water bodies due to mechanical activities/ workshop/ 

vehicle maintenance, cleaning and mixing  

Workshops and chemical storage sites will not be established nearer to the water bodies and river side. 

Bitumen drums will be stored at designated locations and not scattered along the road. If 

contaminated; the contaminated runoff from storage areas will be captures in ditches or ponds with an 

oil trap at the outlet. Contaminated and worn plastic sheet will be packed into drums and disposed into 

safe disposal site. Direct disposal of chemical wastes from workshop upon water bodies will be strictly 

prohibited.  

ii) Site clearance and removal of residues of chemical such as epoxy, gypsum, additives, 

admixtures, cements, bitumen etc. avoiding impact upon land and water bodies.  

During site clearance, all cut and grubbed materials will be kept at a secured location so to maintain 

environmental safety. Contractor will be responsible to restore all the construction related sites 

including workshop into their original state. Contractor will obey the Toxic and Hazardous Chemical 

Handling and Management Plan for handling and use of all sort of toxic materials and will comply till 

the completion of construction and site clearance. The boundaries of the water body particularly 

existing nearby rivers will be left undisturbed and tidy with the completion of construction. If 

unavoidable, drainage channels of adequate capacity will be provided for the water body being 

impacted by storm waters.  

In case of bituminous wastes, dumping will be carried out over a 60 mm thick layer of rammed clay so 

as to eliminate any chances of leaching. In case of filling of low-lying areas with wastes, contractor 

will ensure the ground level matches with the surrounding areas. In this case of storing of rainwater 

care will be taken that low lying areas are not used for storage.  In case oil and grease are trapped for 

reuse in a lined pit, care will be taken to ensure that the pit will be located at the lowest end of the site. 

The Contractor will regularly educate his workforce location of disposal site as well as the specific 

requirement for the management of these sites. The waste management practices adopted by the 

Contractor, including the management of wastes at construction camps etc. Will be controlled on a 

regular schedule by the Project EMU during the progress of construction. 
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iii) Avoiding hazards caused by explosive, combustible and Toxic Materials 

The Contractor must educate the workers to undertake safety precaution while working at the plant / 

site as well as in the around heavy equipment. Contractor will ensure the occupational health & safety 

measures of labor work force. Contractor will obey the Occupational Health and Safety Management 

Plan prepared for the project. The Contractor will further ensure all vehicles must possess a Pollution 

under Control (PUC) Certificate, from designated authority by the DoR, which and will be renewed 

regularly. The Contractor must also ensure that all machinery, equipment, and vehicles will comply 

with the existing noise and emission norms of GoN.  

No bituminous materials will be discharged into side drains. Nearby tree, vegetation and private 

property will be protected during bitumen spraying work. Skilled labor will be used while hand 

placing the pre-mixed bitumen material. Contractor will responsible to provide safety equipment i.e. 

gumboots and gloves to the workers while handling bitumen. While applying Tack Coat, spraying of 

bitumen will be done in the wind direction. The labor will wear jacket while spraying the bitumen. 

Transportation, storage and use of explosives will be carried out as per Act6.  

6) Safe operation of Labor Camp, Contractor’s Camp etc. 

i) Recovering and rehabilitating temporary loss of lands 

All construction camp sites and facilities will be dismantled and removed from the site right after the 

completion of construction work. The site will be restored to an original condition prior to 

commencement of the works. Contractors will be recommended for photographic documentation to 

verify and settle possible disputes before and after the establishment of such sites. Further, oil and fuel 

contaminated soil will be removed and transported and buried in waste disposal areas. Construction 

campsite will be planted grasses after site clearance to recover into natural condition. Saplings planted 

will be handed over to the community, forest user groups with due arrangements meeting the cost for 

further maintenance and watering for at least five years; and Soak pits and septic tanks will be covered 

and effectively sealed off.  

ii) Avoiding direct disposal of Solid waste 

Labor camps and contractor’s camp will be established at the pre-identified appropriate place within 

the project area. Consultation with the local people is an important step prior to the establishment of 

such camps. The contractors will further ensure that labor workers will not dispose chemicals, raw 

sewage, and wastewater effluent. 

iii) Managing safe disposal of toilet waste to prevent surface water contamination  

Contractor will ensure the operation of labor camps will not produce nuisances and adverse 

environment impact to the locals. Sanitary wastes and excreta will be safely disposed into septic tanks. 

The contractors will further adopt good management practices ensuring sustainable supply of water to 

rest rooms as well as for washing and bathing purposes, energy for cooking and other necessary 

purposes, and ample drinking water for labor workers and other project staffs. The contractors will 

further ensure that labor workers will not dispose chemicals, raw sewage, and wastewater effluent. 

Prior to the close out of construction the worker camps will be removed and restored to the original 

condition as far as is reasonably practicable. Construction camps will be established in areas with 

adequate natural drainage channels in order to facilitate flow of the treated effluents. Contractor will 

ensure that no any sort of negative impacts upon environment and local community and no any sort of 

contamination into the natural drainages and water resources from the operation of camps within the 

project area. It is further anticipated that contractor will work under close coordination with 

Environmental Monitoring Unit (EMU) of Highway project. 

7) Slope instability, landslide and erosion 

i) Maintaining fresh cut slopes to prevent slope instability, landslides and erosion  

                                                
6 Explosives Act , GON, 1961 
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Angle of slope cutting will be maintained for fresh cutting slopes in order to avoid instability, 

landslide and erosion. However, section with highly weathered rock exposure area will be considered 

duly providing civil engineering structures.  

The exposed slope should be protected using conventional civil engineering structures in conjunction 

with bio-engineering techniques. It is also advised to do minimum damage to vegetation during 

construction. Exposed slopes should be planted with suitable vegetation as soon as possible using 

previously stockpiled top-soil. 

All areas susceptible to erosion, such as cut and fill areas will be protected by either temporary or 

permanent drainage works. Measures will be taken to prevent pounding of surface water and scouring 

of slopes. Newly eroded channels will be backfilled and restored to natural contours. Where crossing 

unstable terrain is unavoidable, minimize the road width for the section affected to reduce disruption 

to the slope. Special attention will be given to drainage and will leave a temporary road surface until a 

stable condition is achieved. 

ii) Avoiding landslides due to excavation activities 

Labor and machine will be used in order to maintain cut slope angle which will prevent subsequent 

landslide of fresh cutting hill area. Further landslide will be prevented with the stockpiling of material 

at the inward side of formation width. Side tipping and stockpiling of materials at the outward facing 

slopes and at the valley side will be avoided strictly in order to prevent air pollution, land pollution, 

pollution of surface water and permanent changes of land use pattern of the adjacent lands. If 

stockpiling will be required; appropriate drainage facility will be provided preventing possible 

washout of materials from rain water into water bodies and other properties situated at the downhill. 

iii) Managing impact from tunnel excavation and blasting 

Locals will be aware about the possibilities of such hazards and will be strictly prohibited from 

travelling towards tunnel portal and periphery areas during blasting and excavation. Blasting and 

excavation of tunnel portal if required will be done in controlled manner that will not be carried out 

during evening and night hours. Contractor will comply to the Tunnel Construction Management Plan 

including other necessary guidelines7 published by GON for slope protection works. Blasting should 

strictly follow the license requirements from Ministry of Home Affairs. Likely seismic hazard will be 

taken in account during blasting. Where the vibration from blasting is exceeding the maximum 

permissible level, information from the blasting will be used to modify blasting patterns and calculate 

a reduced charge for future blasts with the aim of eradicating damage and to minimize damage and 

seismic hazards as far as possible. However, the details of likely seismic hazard will be studied during 

detail design phase of the project. In the event that blasting is required it will be carried out in line 

with the rules under the Act8 in the prescribed manner and after prior notice to all local residents and 

the local town authorities. Impact due to generation and disposal of huge amount spoil from Tunnel 

will also be managed properly. 

iv) Avoiding landslides due to excavation through blasting activities 

Blasting will be especially carried out at the rocky and hilly portion where excavation through 

construction machines and excavator might not be possible technically. Blasting will not be carried out 

at the other portion of the alignment except for the opening of tunnel portals and at the hard rock 

portions where machines and equipment could not work properly for road width formation. Blasted 

materials will be managed and will be avoided from direct tipping at the valley side. Labor and 

machine will be used in order to maintain cut slope angle which will prevent subsequent landslide of 

fresh cutting hill area. Further landslide will be prevented with the stockpiling of blasting material at 

the inward side of formation width. Side tipping and stockpiling of blasting materials at the outward 

facing slopes and at the valley side will be avoided strictly in order to prevent air pollution, land 

pollution, pollution of surface water and permanent changes of land use pattern of the adjacent lands. 

If stockpiling will be required; appropriate drainage facility will be provided preventing possible 

                                                
7 Guide to Slope Protection Works, DOR, GON, 2007 
8 Explosives Act , GON, 1961 
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washout of blasting materials from rain water into water bodies and other properties situated at the 

downhill. 

v) Preventing soil erosion and gully formation at new open cut sections 

In order to avoid soil erosion and gully formation; cut spots and embankments will avoid the creation 

of angle greater than the natural angle of repose for the local soil type. Re-vegetation of cut slopes will 

be carried out as soon as possible. Destruction of vegetation in the right of way will be minimal as far 

as applicable. Disturbed areas will be replanted immediately after disturbance has stopped maintaining 

the slope angle and will not wait for the completion of construction works. Drainage improvement 

works will be carried in order to control volume and speed of water flows in water courses in the 

vicinity of exposed soils and slopes. Further, contractor will comply with EMAP and guidelines9 

published by GON for sustainable management of environment.     

8) Avoiding haphazard disposal of spoil 

i) Avoiding direct disposal and stockpiling of excavated materials at the valley side of road  

The generated large amounts of spoil will be disposed properly into the identified spoil disposal sites. 

Although it could be difficult in keeping balance between cut and fill, and expensive of haulage 

distance to the disposal site; side tipping of excavated materials will be strictly avoided during the time 

of construction. Awareness will be provided to contractor’s crew members to avoid environmental and 

social impacts along the proposed highway with the haphazard disposal of spoil. Excavated materials 

will be loaded into trucks and will be taken to identify spoil disposal sites for safe disposal. 

Stockpiling of excavated materials at the valley side will be restricted to avoid land slide, soil erosion, 

destruction of vegetation, hazard to settlement at downhill side, disrupt upon natural drainages and 

pollute water sources.   

Cut and fill material during construction will be balanced as far as applicable. However, the 

widening/upgrading and construction of this section of Arniko Highway project will require massive 

amount of cuttings as well as filling to maintain the highway alignment and its periphery including 

raising embankment at several chainages. Whereas, not all the cut materials will be suitable for filling 

and therefore; the surplus rock and soil based materials will be disposed at identified spoil disposal site 

safely. A massive amount of spoil and haphazard disposal must be controlled to avoid potential 

impacts. Sites for stockpiling of material should be located away from cultivable lands and settlements, 

drinking water intakes, public places, near school and health centers. Sites for stockpiling of material 

should be located away from forest area, sensitive ecosystem, fragile and landslide prone slope or 

terraces etc.  

ii) Managing Stockpiling 

Stockpiling of earth fill will in most cases not be permitted during the rainy season unless covered by a 

suitable material. Stripped material should not be stored where natural drainage will be disrupted. 

Stockpiled material should be protected from erosion prior to rainy season, including construction of 

drainage, trenches and ponds around the heap. As necessary, seal the area so surface water pollution 

does not occur. Storage of material on private property will be allowed only if written permission is 

obtained from the owner of authorized lessee. Furthermore, compensation for land and crops damaged 

due to stockpiling of materials should be given by the Contractor to the affected landowners and the 

site should be cleaned and brought to original condition after closure and removal of the stockpile. 

iii) Managing Spoil from road excavation 

Excess spoil originating from change 0+000 to 14+900 will be disposed at identified tipping sites by 

the project. Appropriate civil engineering structures will be provided to channelize the adjacent rivers 

avoiding erosion and mass wasting into water bodies. Toe wall and protection wall will also be 

provided to stabilize disposed spoil. A level of compaction will be done during disposal. The details of 

appropriate civil engineering structures required for each disposal sites including drain management 

will be decided by Construction Management Team prior to construction of that stage as per 

                                                
9 Environmental Management Guidelines, DOR, GEU, 1999 
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requirements. All the spoil disposal sites will be closed after its proper rehabilitation maintaining 

proper drainage system and planted with vegetation after well managed landscaping. Some of the 

disposal sites will be developed into play grounds and parks whereas some will be developed into 

facility sites, resting and recreational areas etc.  

The proposed and identified spoil disposal sites are also shown in the following figure. 

  

Figure 8.2-1Proposed Disposal Site 

iv) Avoiding impact upon natural drainage from disposal 

The proposed highway alignment crosses natural streams and drainages at different locations. 

However, the road works proposed are designed to improve the drainage discouraging soil erosion in 

the operational phase. Impact upon natural drainage during the construction stages will be avoided as 

far as applicable. Haphazard disposal of spoil and other construction materials into the natural 

drainage will be avoided in order to prevent the natural flow of the drainage triggering landslide and 

mass wasting at the downstream. Proper water management and natural flow of existing drainages will 

not be disturbed.  

v) Prevent blockages to natural flow of existing river 

Direct side tipping and deposition of excavated materials at the valley side of the proposed road 

alignment will be avoided. Side tipping and haphazard disposal of spoil and other construction 

materials into the valley side will be avoided where the proposed alignment runs quite close to some 

major rivers and direct tipping will likely to disrupt the flow of rivers, water depletion, water logging, 

and as well as increase the speed of flow which will be erosive in nature. 

vi)  Avoiding direct disposal and deposition on valley side affecting agriculture land, other lands 

Direct disposal of excavated materials and soil affecting top soil of agricultural lands and private lands 

will be avoided. The deposition of excavated material on valley side will be avoided in order to 

prevent land slide and erosion. The construction works and disposal works will not produce significant 

impact upon other public land adjacent to the proposed highway alignment. Similarly, impact upon 

infrastructures and water resources available at the nearby settlement areas and agricultural lands will 

be avoided. During the commencement of construction; the contractor will have been primed by 

informing the detailed EMAP and incorporating environmental assessments in the bidding and 

contract documentation. The contractor will be required to follow method statements and plans in 

advance of commencement of construction as required in the EMAP for Construction related 

management plans including other plans incorporated in BOQ.  

Following are the plans for the contractor to follow during the commencement of construction civil 

works but not limited to:   

 Muck / Spoil Site Management Plan 

 Top Soil Saving Management Plan 

 Occupational Health and Safety Management Plan 
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Muck/Spoil Site Management Plan will include the following necessary required steps and guidelines 

that will be abide by the contractor but not limited to: 

 Spoil will be disposed properly at identified spoil disposal site.  

 Spoil disposal sites will be rehabilitated by providing proper water drainage systems and 

applying bioengineering techniques and plantation.  

 Direct and haphazard disposal of spoil upon valley side River, water bodies, cultivated and 

private lands will be strictly avoided.  

 Disposal of spoil upon natural forest will also be strictly avoided. 

 Excess muck and earth will not be disposed of on fragile hill slopes instead will be used for 

back filling of gabion walls and other toe and retaining walls.  

 Locals feed backs and consent including guidelines10 lined by the government agency will be 

followed to safeguard environment. 

 Wherever possible, surplus spoil will be used to fill eroded gullies and depressed areas. 

 If feasible, spoil material will be disposed in abandoned quarries and borrow pits as means to 

help restore original contours;  

 Contractors will be advised to use the excavated materials for reclaiming the degraded land in 

near vicinity in consultation with local communities on their preferences. 

 Spoil on fragile slopes, flood ways, wetland, farmland; forest areas, natural drainage path; 

religious and culturally sensitive sites, canals and other infrastructures will never be disposed; 

 Acidic and saline spoil will not be spread onto agriculture land.  

 Spoils will never be disposed on areas that will create inconvenience to the local community 

or it will deprive the livelihood of people.  

 Spoil material may be discharged to a landfill or tipping site that is constructed using a series 

of small spoil benches to prevent slope overloading; 

 The spoil will be placed in layers of 30 cm with compaction on each layer, 

 After the disposal, the site will be landscaped, provided with proper drainage, plant with 

vegetation, and will provide adequate protection against erosion and scouring. 

 Spoil will not be disposed in rivers, lakes and water bodies; 

 Exposed areas will be planted with suitable vegetation following the GESU/DoR Manual 

on ’Vegetation Structures for Stabilizing Highway Slopes- a Manual for Nepal’. 

 Contractor will be responsible to provide adequate compensation to land and property; if 

damaged by spoil storage and disposal; 

 Spoil disposal sites will be developed into community facilities like park by reclaiming; 

 Spoil will be used in local road net and embankment construction works.  

vii) Avoiding dangers of future washout during heavy rains, damage to road width 

Valley side tipping will be strictly avoided that could washout affecting downhill settlements and 

cultivated lands. Fresh cutting outer slopes throughout the alignment will be maintained with the angle 

of cutting slopes.   

9) Addressing likely River flow regime and change in river environment 

i) Preventing change of river flow regime 

The construction works will be carried out without aiming the change in river flow regime. However, 

river training works will be carried out the several locations of the River in order to channelize the 

river further strengthening river banks as required. Direct disposal of excavated material upon rivers 

and natural drainage will be strictly avoided. Crusher Plants, Concrete Batching Plants etc., will be 

operated only at the selected sites to avoid adverse impact upon environment. Contractor will obey the 

physical and construction related management plans. Further, probable siltation at lower downstream 

sections upon agricultural land will be monitored during the construction period.  

ii) Addressing impacts due to operation of Crusher Plants, Concrete Batching Plants and storing 

of material if on river banks 

                                                
10 Guide to Slope Protection Works, DOR, GON 2007 
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Crusher plants, concrete batching plants will be established and operated at the selected and identified 

sites only. Proper traffic signals and markings will be provided at the vicinity of such plants in order to 

avoid accidents and injuries. Extraction of sand and gravel form River beds will be avoided. 

Substantial amount of stones and boulders are expected to be acquired from the excavation and 

opening of road width. For the storage of construction materials; contractor will provide bricks and 

sands for flooring in order to prevent soil and water contamination due to oil spillage.  

Similarly, contractor will provide damp –proof flooring for the storage of cements will be carried out 

as per standard codes. Further, contractor will store blasting materials as per the specific provisions 

provided in the Act11. 

iii) Avoiding siltation and deposition at lower, downstream sections, on agriculture land on river 

banks 

Contractor will select the stockpiling sites that are located away from cultivable lands and settlements, 

drinking water intakes, public places, school and health centers. Sites for stockpiling of material will 

be located away from forest area, fragile and landslide prone slope or terraces etc. Crusher plant will 

be operated establishing proper drainage systems avoiding direct flow and deposition of crushed 

materials into river systems to avoid deposition at the downstream.  

iv) Addressing impacts due to temporary flow diversion during construction of bridges 

Temporary flow diversion of river will be managed during the time of bridge construction. Excavation 

of bridge foundation will be carried out only in dry season to avoid concentration of flow. Proper 

diversion will be managed and checked regularly to avoid scouring, bank cutting, gullying and soil 

erosion at downstream lands.  

v) Avoiding potential Food damage along the major rivers 

The possible bank erosion sections are especially along the river banks where alignment situated close 

to major rivers. Major river training works will be carried out at the river corridor along the road 

alignment. River bank protection will be executed applying suitable civil engineering structures such 

as gabion wall, stone masonry etc. to prevent banks of major rivers. River guiding and channeling 

works will also be carried out in order to maintain smooth alignment gradient as well as to avoid sharp 

bending. 

10) Avoiding impact upon existing Physical Structures and Infrastructure 

Affected major infrastructures such as roads and tracks, water supply pipelines and community tap 

stands, water storage tanks, irrigation canals and electric poles and pylons will be either relocated or 

will be compensated as far as applicable.  

i) Minimizing damage to existing highway road surface, damage to culverts etc., avoiding 

difficulty in local movements 

During construction, affected tracks and highway need to be either closed temporarily or will be 

repaired continuously without halting it from operation. Traffic of existing highway will be managed 

properly together with the construction vehicle of highway during the time of construction. Road 

surface together with other road side structures will be repaired properly if it is damaged due to the 

operation of heavy construction vehicle of this road project.  

ii) Addressing Impact upon Existing Roads and Tracks 

Implementation of project will not affect to the accessibility of local people. Subways and flyover for 

accessibility has been proposed in the detail design to maintain smooth running of existing 

accessibility within the project area. It is anticipated that about 6 passing zones (overhead bridges) 

have been proposed under priority basis analyzing need of the locals along this section of Arniko 

Highway alignment to cross the busy road at heavy settlements intersections.  

iii) Relocation of Electric Poles and Pylons 

                                                
11 Explosives Act , GON, 1961 
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Relocation of affected electric poles will be required as a mitigation measures to the suitable places 

near the alignment of proposed highway. Similarly, affected electric pylons will be relocated at 

suitable location after coordinating with related government agencies. The cost of relocation has been 

incorporated in the detail design under the heading of Provisional Sum. Relocation of locally 

distributed wooden and iron electric poles will also be carried out after acquiring consensus of local 

authority and government line agencies as well as coordinating with locals during the time of 

relocation. 

iv) Relocation of existing water supply facilities 

All the affected water supply pipelines and water collection reservoirs will be relocated after the close 

coordination with locals and related managing body. Although the households existed within the 

proposed alignment need relocation; locals inhabited adjacent to the RoW will not be deprived from 

the utilization of resources. Project will make sure that the water supply will not be cut completely 

during the construction and relocation period by providing with alternative and temporary means.  The 

overall cost of relocation has been incorporated in the detail design under the heading of Provisional 

Sum. 

v) Addressing impact upon Existing Irrigation facilities 

The majority of affected irrigation canal are earthen type existed at the different chainages of the 

proposed section of highway. The implementation of this highway widening/upgrading works will not 

deprive locals from using water sources that have been using since their ancestry. All the affected 

irrigation canals will be either relocated or will be provided with subway passing to maintain the 

existing network.  

The supply will not be cut completely during the construction and relocation period. Rigorous 

monitoring will also be carried out during the time of construction to ensure the haphazard disposal of 

construction material into the irrigation canal. The overall cost of relocation and maintenance has been 

incorporated in the detail design under the heading of Provisional Sum in BOQ. 

11) Avoiding impact of OHS due Construction Activities 

Working safety measures will be executed by the contractor to workers providing ample numbers but 

not limited to helmets, boots, rubber gloves, and masks as required. Life of worker will be ensured by 

maintaining Life insurance of each worker of the project. First aid facilities for the workers will be 

provided at working sites as well as at labor camp sites. If possible, one qualified nurse or first aider 

will be present at all times. Routine checkups of labors will be performed; this will be at least once per 

week for each labor workers.  

Awareness programs to local people will be provided regarding environment health and safety. 

Furthermore, handling, transportation, storing and use of different Machines, equipment and 

petroleum product will be other issues of safety during construction. It is recommended that contractor 

will further comply with the Safety Plan developed in the detailed design stage. Similarly Construction 

Traffic Management Plan will be developed in the detailed design stage that will comply by contractor 

to maintain flow of construction vehicles without hampering good flow of passenger vehicles. 

12) Avoiding impact due to operation of Asphalt concrete plant/hot mix plant 

Speeds limits will be established for vehicles within the works sites of the project area. Bitumen plant 

will be controlled maintaining appropriate distance from the sensitive receiver etc. but located at 

convenient sites nearby project area and more than 100 m from sensitive receptors such as schools and 

residence in order to avoid air and noise pollution. 

13) Avoiding impact due to operation of Crusher plant and Batching plant 

The rock crusher plant and Batching plant activities will be controlled maintaining appropriate 

distance from the sensitive receiver etc. but located at convenient sites nearby project area and more 

than 100 m from sensitive receptors such as schools and residence in order to avoid air and noise 

pollution. 
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Contractor will fit Stone Crushing equipment with approved dust control devices and operated in 

accordance with manufacturer’s specifications. Contractor will establish crusher plant only at the 

selected and identified sites. Crusher plant Stone Crushing Plant should be operated only during 

daytime. If necessary and if requested by locals based on rational reasons, timing of operation should 

be planned in consultation with local communities so as not to disturb local schools, health posts, 

markets, settlement areas etc. Contractor will compensate to the affected landowners if land and crops 

are damaged due to operation of crushing plant. Contractor should clean and brought to original 

condition after closure and dismantling of the crusher in order to avoid siltation and deposition at 

downstream. Contractor will compulsory adopt the technical preventive and safety measures to control 

dust and avoid noise pollution. 

Biological Environment 

Mitigation measures for the loss of trees will be compensatory re-plantation at the ratio of 1:25.  

For all lost number of trees of the community forest area, saplings of locally affected tree species will 

be planted within the barren areas of Suryamode Perunge Community forest, existing along the 

proposed section of Arniko highway alignment. There is enough area for re-plantation with this 

community forest and the Chairman of the Suryamode Perunge Community User Group has 

welcomed the idea of replantation in this forest. Similarly for the loss numbers of road side tress the 

re-plantation will be done in the center median of the road once its constructed. FUGs will be 

coordinated for mitigation works as well as during felling of affected tree and site clearance at pre-

construction phase. FUGs will be further handed over with compensatory re-planted trees after the 

completion of plantation works and will be responsible for protection for at least five years. 

Consultation with Department of Forests and other related government bodies will be carried out for 

the execution of such works. Planting in road right of way, adjacent areas and other public areas in 

consultation with local people can help to support local flora and fauna as well as lost number of 

exiting road side tress of this section. Compensatory planting in locations away from the road impact 

zone may provide additional habitats and migration routes for local animals, while also guarding 

against erosion. Compensatory plantation of at least twenty five saplings of determined size for every 

tree cut is done as per policy and site-specific prescriptions of the Department of Forests. 

It should be ensured that plantation is carried out only in areas where water can be made available 

during dry seasons and the plant can be protected during the initial stages of their growth. The species 

will 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 can be supplied by the Forest Department or managed from local nurseries or 

nurseries of the District Road Office. Costs for providing saplings will be borne by the road 

construction funds. Planting should be done wherever possible with native species, which are likely to 

require little maintenance and may prove beneficial in maintaining ecosystem integrity. 

Socio-Economic & Cultural Environment 

1) Compensation to the private lands for acquisition  

Adequate provisions and compensation arrangements will be maintained in the Resettlement and 

Rehabilitation Action Plan. Further, clear picture and number of PAF and SPAFs will be depicted in 

Local Area and Vulnerable Community Development Plan to satisfy and compensate all PAFs in a fair 

and timely manner before the commencement of construction works. Land transfer certificate will be 

provided to PAF and SPAFs. The project will further encourage locals in the involvement of 

agricultural extension services to increase local crop production and adopt better hill farming 

techniques. Different models expressed and accepted by the locals for the transformation of land and 

properties during the Scoping meetings are as follows:- 

 compensation of land for land 

 compensation of cash for land 

 compensation of both cash and share in Project (equity) for land 

 compensation of share in Project (equity) for land 
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 compensation for cash for residential house 

 compensation for cash for other private infrastructure 

The project will present and provide different sorts of options of compensation for the acquisition of 

affected lands. Compensation of affected land in terms of share equity in the project has been 

prioritized option presented to the locals by the project proponent. However, acquisition of private 

land will be executed regarding the prevalent Acts12.  

Land will be compensated “land for land”, or in cash, according to PAP’s choice whichever possible. 

Structure will be compensated "house for house", or in cash, according to PAP's choice whichever 

possible. In principle, compensation will be done by cash. 

2) Compensating affected residential houses 

Those affected population will be considered as Project Affected Families/People (PAFs/Ps). The 

project will compensate all loss of private land and property. Similarly, the resettlement principles will 

be adopted providing compensation and resettlement assistance to all affected persons based upon the 

GON norms and prevalent practices. Acquisition of private land, house and buildings will be executed 

regarding the prevalent Acts13 and Regulations.  

3) Minimizing agricultural land from fragmentation  

The proposed alignment will be fine-tuned during detail design stage to avoid fragmentation of 

agricultural land as far as applicable. The alignment will be finalized maintaining existing land use 

pattern undisturbed to possible extent. The final alignment will be drawn in-between the two different 

types of land use pattern to avoid fragmentation as far as possible. Passing zones will be provided to 

access adjacent lands fragmented by the proposed highway.    

(9) Health and safety issues during Construction 

1) Maintaining Occupational Health and Safety of labors during construction 

Occupational Health and Safety of labors during construction of the proposed highway alignment will 

be significant issue. Working safety measures will be executed by the contractor to workers providing 

ample numbers but not limited to helmets, boots, rubber gloves, and masks as required. Life of worker 

will be ensured by maintaining Life insurance of each worker of the project. First aid facilities for the 

workers will be provided at working sites as well as at labor camp sites. If possible, one qualified 

nurse or first aider will be present at all times. Routine checkups of labors will be performed; this will 

be at least once per week for each labor workers. Similarly, Health and Safety of the local people will 

be another significant issue during construction stage of the project. Awareness programs to local 

people will be provided regarding environment health and safety. Furthermore, handling, 

transportation, storing and use of different Machines, equipment and petroleum product will be other 

issues of safety during construction. 

During construction, existing local tracks and vehicle tracks will be affected and may need to be either 

closed temporarily or synchronize with the construction vehicles. Construction activities on the project 

site are likely to cause hindrance to pedestrian and existing traffic flow if not managed properly. 

Although, this is not likely to be a major problem; it could affect the passage of the existing traffic.  

2) Addressing Health and Safety of the local people 

Construction work and excavation of road alignment will not be executed during night hours. Time 

schedule of road excavation and road closure will be fixed and will be informed to locals as well as 

dissemination related information through voice media and newspaper. Awareness will be provided to 

                                                
12Land Acquisition Act, 2034 
13Land Acquisition Act, 2034 
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locals about health and safety regarding construction work. It is recommended that contractor will 

further comply with the Safety Plan developed in the detailed design stage. 

3) Proper handling of explosives during transporting, storing and use 

Handling of explosives, its transportation, storing and use will be other issues of safety during 

construction. Handling of explosive will be carried out as per prevalent Act14 and regulations. It is 

recommended that contractor will further comply with the Explosive Handling and Safety Plan 

developed in the detailed design stage. 

4) Managing accidental hazards and road safety during construction  

Construction Traffic Management Plan will be developed in the detailed design stage that will comply 

by contractor to maintain flow of construction vehicles without hampering good flow of passenger 

vehicles. Road safety issues during construction works will be significant to construction workers, 

passenger vehicles etc. Safe handling of construction vehicles and equipment during construction 

phase will be an important issue for contractor. Collection and transportation of construction materials, 

disposal of spoil from excavation will be executed smoothly during construction. Existing Arniko 

Highway connecting Kathmandu to Chinas broader and Eastern Part of the country and the lower 

Terai region through B.P highway not be disturbed during the time of construction work and 

upgrading of this section of Arniko Highway alignment. Road safety of the highway will be ensured 

by managing existing traffic properly. 

5) Managing Gender involvement and Child labor during construction 

To minimize the impacts on gender following measures will be applied: 

 Avoid total closure of the important access to the market, water source or river as much as 

possible. 

 If obstruction is not avoidable, information dissemination to the community regarding the 

timing of start and finish of the obstruction will be carefully and thoroughly conducted in the 

manner that as many local women as possible has access to the information. 

 Preference will be given to the residents in the Affected Area who wish to work as unskilled 

labor in the Project without discrimination by sex. 

 The advertisement of the recruitment will be designed in the manner that as many local women 

as possible has access to the information. 

 When found necessary and appropriate, trainings and consultation for job/skill improvement 

will be operated. 

 Contractor should follow the Child Labor Prohibition and Regularization Act, 2000 which 

enacted in favor of the welfare of the Children's right. 

 Prohibits the involvement of children less than 16 years of age to employ in the works.  

 The Child Labor Prohibition Act and Regularization will be followed in all the works carried 

out under the Project. 

 Awareness programs will be organized to educate parents, local people on the child labor act. 

6) Addressing Impacts due to Sanitation, Public Health Condition Infectious 

Diseases such as HIV/AIDS 

 Contractor and labor workers will be responsible to maintain healthy sanitary and hygiene 

condition of labor camps and its vicinity. Provide HIV related education and test to the willing 

workers. 

 Awareness programs will be organized to educate the workers about the Sexually Transmitted 

Diseases (STD) to the workers.  

 Providing first aid facility to the workers on site and also on the camp. 

 Workers should be checked every months in the project site 

                                                

14Explosive Material Act, 1962 



Environmental Impact Accessment of Suryabinayak - Dhulikhel Road Improvement Project FINAL REPORT 

Page | 121 

 

 The contractor will strictly obey the construction related management plans that will be 

prepared during the time of Site specific EMAP. 

 Provide training on awareness about sanitation, hygiene, safe-sex and family planning for the 

workers. 

Provide sufficient care-taking staff to conduct cleaning and monitoring activities on camp site 

(10) Preventing impact from outside workers 

1) Addressing possible impact from in-migration of people on social, cultural and 

religious practices  

Security systems will be established to avoid various sorts of conflicts between the local and 

immigrants during the time of construction. As majority of the rural areas along the proposed highway 

is; conflict upon existing natural resources between inhabitants and in-migration people will be 

avoided establishing polish post at several locations as appropriate. The project will further encourage 

local people to participate in the construction and upgrading of this section of highway generating 

their livelihood.  

2) Managing influx of people  

Contractor will be responsible to manage all the labor workers maintaining their daily schedule of 

labor camp and working hours of workers. Local NGOs and stakeholders will introduce programs 

against alcohol abuse, violence, sexual abuse etc. Local educational institutions existed nearer to the 

project alignment will upgrade themselves in order to recruit likely increase number of students.    

3) Avoiding conflict between workers and local people  

Security system will be established to avoid conflict between workers and local people. Some of the 

workers have habit of drinking alcohol, sanitation problems which creates problems with local people. 

However, contractors will be responsible to control their own labors those are imported from outside 

the project area. Whereas, contractor will be responsible to encourage locals for labor work including 

women providing both of the gender with equal wages not less than district rate.  

4) Maintaining sanitation and hygiene condition 

Contractor and labor workers will be responsible to maintain healthy sanitary and hygiene condition of 

labor camps and its vicinity. Furthermore, the contractor will strictly obey the construction related 

management plans that will be prepared during the time of detail design phase of the project.  

8.2.2 Operation Phase 

8.2.2.1 Physical Environment 

(1) Addressing the impacts of obstruction to local's accessibility between adjacent 
lands and settlement of highway alignment 

1) Avoiding inaccessibility between adjacent settlement and market areas 

Significant settlement and market area will not be disturbed with the proposed alignment. Due to the 

reduced RoW to 22.5 meter, all the settlement along the Banepa Bazar, has been untouched in the 

design. Almost, 6 passing zones has been proposed and presented in above section in order to provide 

accessibility for local movement at different locations with huge settlements and intersection area. 

However, the size and location of such crossings will be finalized during the detail design stage with 

the series of consultation with local affected people. Locals will be motivated to use proposed passing 

zones for their accessibility between the adjacent lands. Further, traffic signals and other enhancement 

facilities to access passing zones will be provided to avoid accidents from direct crossings of highway 

alignment.  
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(2) Minimizing land fragmentation  

1) Minimizing fragmentation of agricultural land  

Optimum design of alignment has been proposed in destructing existing land use pattern as far as 

possible. The final alignment has been proposed and maintained to construct in-between two types of 

land use pattern i.e. in-between cultivated and forest land to minimize fragmentation of cultivated land 

and other land use patterns as far as applicable. Similarly, passing zones will be introduced at different 

chainages in order to mitigate the barring from the direct movement of locals between adjacent lands. 

Such passing will support movement to locals including transportation of local materials, cattle 

movement etc.  

2) Surface runoff and lead off drains 

Direct impact due to surface runoff upon public and private lands, water resources, and natural 

drainage will be avoided by providing lead off drains at the appropriate sections of highway alignment. 

The direct disposal of road side surface lead off drains upon private cultivated lands and properties 

will be avoided. Surface runoff and road side lead off drains will be managed properly in order to 

prevent significant adverse impacts upon public and property. Locations of runoff and lead off drain 

will be further taken into account in the detail design stage that will not trigger further landslide and 

soil erosion at the basement area of the highway alignment as well as inundation and siltation of 

private and cultivated lands. 

(3) Avoiding impact on air, water and noise during project operation 

1) Avoiding noise pollution 

Traffic signals will be installed properly where exist sensitive receivers such as forest areas, hospital 

and school areas to avoid excessive blow of horns. As no any highway project could be implemented 

and operated avoiding substantial noise pollution level, thus it is inevitable that sound from the vehicle 

movement could not be mitigated and reduced into negligible level. However, plantation of bush and 

hedge, bamboo plantation etc., will be applied as noise barriers in the vicinity of sensitive receivers. 

The project will provide appropriate education to local drivers as awareness training to minimize 

sound pollution. Sound barrier will be installed in the highly sensitive receptor locating near this road 

like school, college, hospital if the project feel necessary during operation stage.   

2) Avoiding air and water pollution 

Control of air quality and amount of exhaust gas on the road by the by vehicular emissions will be 

difficult within the scope of road. However the prohibition of the old vehicles that do not meet the 

emission level shall be applied which will decrease the amount of vehicular emissions in the highway. 

Period air quality will be monitored during operation phase to ensure no significant adverse impact 

upon air quality due to operation of the project.  

River water quality will be more significant during the operation of the project. The provisions of 

water quality monitoring (using parameters tested during baseline) will be carried out in order to 

maintain rivers and river systems under condition prior to construction phase. If there have been 

significant adverse impacts on water resources due to the operation of project; necessary steps of 

action will be executed to maintain water quality prior to construction.    

(4) Safe operation of Highway  

1) Addressing road safety and safe driving  

Road safety measures will not be compromised during the operation of highway. Environmental 

enhancement including safe driving will be provided installing all measures established in Asian 

Standard Highways. Road accident will be avoided as far as possible maintaining road geometry, 

regular road surface, controlled speed of vehicle etc. Umpteen traffic signals including other 

enhancement measures will be provided considering driving safety along the highway.  
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2) Managing local traffic  

Local traffic will be managed establishing interchange at the starting point Suryabinayak and the end 

point at Dhulikhel area in order to release and enter local vehicles. These junctions are the major 

points from where local tracks will be interconnected with proposed highway. Asian Highway 

Standard traffic signals will be established in each entry and exit points as well as along the highway. 

Road markings, signals including traffic lightings will be established for the smooth ply of local and 

highway traffics. Highway traffic personals will also be recruited and will be deployed at the 

appropriate locations especially at the entry and exit points including interchanges. Further, pamphlets 

and brochures will be distributed for the dissemination of information regarding the traffic rules 

including do’s and don’ts while travelling along the highway, rules of entry and exit from highway, 

information of highway lane, use of interchange, directions etc. In addition, information and help desk 

will be established at each entry point of the highway. 

3) Maintenance 

To avoid any impact to surrounding environment, maintenance of structures, such as tunnel, road, and 

belonging facilities for ventilation and drainage will be implement appropriately based on operation 

and maintenance schemes. 

4) Emergency Cases 

Establish operational organization especially for tunnel section to fulfill emergency counter measures 

for traffic accident, vehicle trouble, and fire. 

(5) Biological Environment 

1) Avoiding forest resource encroachment and minimize forest resource 

clearance 

Environmental Monitoring Unit of the widening and upgrading Highway project will be established in 

order to monitor overall environmental condition and likely impacts due to operation of the project. 

However, forest user groups will also be responsible for monitoring to avoid such likely impacts. 

Moreover, site enhancement projects and area development projects will be launched in order to 

maintain and enhance greenery within the project Municipalities as well as adjacent other 

Municipalities. Promotion of local agricultural products including NTFPs and bamboo plantation and 

conservation programs will be included in area development projects.      

Construction work will not destroy vegetation cover beyond extreme cut and fill area during 

excavation. Contractor will ensure in avoiding massive excavation of forest area and vegetation of 

project sites without disturbing wild life habitats. The project management will closely coordinate with 

Forest Office and forest user groups to control illegal felling of trees, illegal poaching and trappings by 

other outside wildlife poachers, wildlife traders and timber smugglers.   

(6) Socio-economic & Cultural Environment 

1) Avoiding road traffic accidents and Road Safety during operation 

To avoid the accident road traffic signals and road marking and other safety measures will be applied 

to reduce driving risks and providing enhancements to driving conditions near the intersections. In 

order to avoid illegal crossing and accidental crossings by the local people; barbed fencing will be 

carried out along the length of the highway. Awareness campaigns at the local level will be conducted 

to avoid such accident during operation. It is further anticipated that much traffic will be diverted from 

the currently overburdened single track linking Kathmandu with Terai. Overall road facilities will be 

enhanced and driving conditions will be improved by providing substantial traffic signals and other 

facilities. Passengers as well as freight will be motivated to use the Highway alignment by providing 

service and facility sites within the project area.  
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2) Minimizing impact on livelihood based on business of various agricultural 

products 

The project is expected to improved transportation facilities including substantial economic benefit to 

the country. Similarly, the major benefits of the project recognized by the different stakeholders are 

potential employment opportunities & increase in income, generation of revenue, reduction in travel 

time & vehicle operating costs, tourism development, and decrease in market value of commodities in 

densely populated capital city Kathmandu, enhancement of local potential areas through area 

development projects etc. Nevertheless, the livelihood condition of the severely affected people will 

be changed permanently from agriculture to service oriented and business motive forms after widening 

and upgrading of this section of Arniko highway. The project will attempt to generate employment 

opportunity with in the project during operation. As many of the affected people especially PAFs will 

have opportunities in the project construction in appropriate designations. Moreover, the project will 

implement agricultural enhancement programs to enhance and promote local agricultural products as 

well as to enhance the capacity of adjacent cultivated lands. The project will also motivate local 

farmers in promoting cash crops and high value agro products.   

3) Avoiding trafficking and prostitution, minimizing population pressure, change 

in social behavior 

The highway will serve freight transportation enhancing economic benefits to the intra and 

international entrepreneurs. Although import and export of alcoholic products benefitted to such 

business; consumption of alcoholic products at local level especially by poor, labor and those 

depending upon subsistence livelihood will be avoided by providing awareness trainings. During 

operation; awareness trainings will be provided to poor peoples' communities who will be more 

vulnerable to such impacts. Besides, such impacts will be minimized by increasing the local 

manpower and stakeholders as workforces to the extent possible. However, for the proposed project 

local labor force may not be adequate to accomplish the construction work, the necessary 

administrative and security measures will be adopted in coordination with the District Administration 

Office. Also, programs to communicate and interact with local communities through appropriate 

public interaction programs will keep good relationship between the local communities and project 

staff.   

4) Addressing separation of public and private land due to fragmentation 

Locals inhabited adjacent to proposed highway will be provided with passing zones at 6 several 

locations as appropriate. However, the locations suitable for the establishment of such passing zones 

will be finalized after a series of consultation with affected people along the alignment and will be 

finalized during the final stage of detail survey and design period.  

8.3 Tentative Cost Estimation of Mitigation Measures 

8.3.1 Compensatory Plantation and Its Protection 

The compensatory plantation, as envisaged by the Department of Forest, MoFSC is in the ratio of 1:25. 

The planted tree seedling / saplings have to be protected and managed for at least 5 years.  Total no. of 

trees to be cleared and needing compensatory plantation is Trees: 647 nos. Compensatory plantation at 

1:25 ratio and number of trees plantation necessary is 16,175 nos. The cost for compensatory 

plantation is estimated as presented in following table. 

Table 8.3-1 Compensatory Plantation Cost for Road Side Trees and Community Forest 

A. Road side trees and Community Forest Remarks 

Tree No. to Cut 647 nos. Poles 188 Trees 459 

 

  

Tree Cutting Costs  
 Pole size Tree size Total   

 Rs.56,400 Rs. 275,400 331,800   

Replantation  (@ 1:25) 16,175 nos. 

   

As per provision of MoFSC 

Replantation Costs 
 

Seedling Cost       404,375   
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Cost of Plantation       242,625   

Protection/ Conservation 

Costs (5 yrs.) 
  

    5,200,000 

(Cost @ Rs. 10,000 pm for 13 

months yearly for 5 yrs.) 

Sub-Total  of A 6,178,000   

B. Privately owned Trees 

 Tree No. to Cut 127 nos. Poles 87 Trees 40 

 
No compensatory Plantation 

is required for privately 

owned trees  
Tree Cutting Costs  

 Pole size Tree size Total 

 Rs.26,100 Rs. 24,000 50,100 

Sub- Total of B 50,100   

Total Tree Cutting Costs (A+B) 6,228,900  

8.3.2 Compensation for Private Property 

Table below presents the tentative estimated cost for the resettlement and rehabilitation. The rate of 

land and structures has been calculated based on market cost survey interviewed with project affected 

people and non-project affected people, discussion with local level meeting and discussion with local 

level real state planner. During the discussion with local people they clearly stated that they would not 

accept the government land price which was very low than the current market priced. However, 

Compensation Determination Committee (CDC) will decide the compensation amount of project 

affected property during the project implementation period. 

Table 8.3-2 Estimate of Compensation for Property Acquisition 

SN Particulars Nos. / Units Amount (NRs.) Remarks 

1 Private Land Acquisition Costs 13.33 ha. 5,533,721,000 Refer RAP Report, 2018 

2 Temporary Land Lease LS 2,500,000  

3 Compensation for loss of Private Houses 234 nos. 363,121,089 Refer RAP Report, 2018 

4 Compensation for loss of Private Trees 127 nos. 635,000  

5 Compensation for loss of crops LS 2,000,000 Refer RAP Report, 2018 

6 Business Disruption Allowance 102 nos. 9,180,000 Refer RAP Report, 2018 

7 
Displacement Allowance for Residential 

families 
234 nos. 21,060,000 For 6 month Payment 

8 Support Allowance for Vulnerable People 75 nos. 3,750,000 Refer RAP Report, 2018 

 Total   5,935,967,089  

8.3.3 Costs of Enhancement Measures and Environmental and Social Supports 

Cost of enhancement measures and social support are presented in the table below: 

Table 8.3-3 Cost of Enhancement Measures Environmental and Social Support Costs 

SN Particulars Nos. / Units Amount (NRs.) 

1 Training to enhance the skills of local workers 500 nos. 1,200,000 

2 Livelihood Enhancement Skills and Training to PAF 145 nos. 6,525,000 

3 Orientation to School Children 10 nos. 200,000 

4 RAP implementation 
 

3,050,000 

5 Restoration of damaged community infrastructures LS 3,000,000 

6 Improvement/Enhancement of community infrastructures, Temples etc.  LS 3,000,000 

7 
Orientation of EMP to Authority, Concerned agencies, Consultation & 

contractors groups 
LS 3,000,000 

8 Erection of Signs and Signals at road crossings LS 300,000 

9 IEC material distribution LS 300,000 

10 EMAPs Implementation LS 200,000 

11 Plantation along the Road Side LS 1,500,000 

12 Training on Road Operation and Risk LS 100,000 

13 Awareness Programme on NTFP conservation/preservation practices  LS 200,000 

 
Total 22,575,000 

 

The above mention trainings will be based on the training need assessment. The training program will 

be conducted through Project Design and Supervision consultant by hiring individual trainer or 

training provider institution. 
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8.3.4 Costs of Environmental Mitigation Measures 

Cost of other mitigation measures are presented in the table below: 

Table 8.3-4 Cost of Other Environmental Mitigation Measures 

SN Particulars 
Nos. / 

Units 
Amount (NRs.) 

1 Air, Water and Noise Quality Monitoring  LS 2,000,000 

2 Cross drainage 5 nos. Included in Project Cost 

3 Cost of water treatment plant 1 nos. Included in Project Cost 

4 Cost for installation of noise barriers LS Included in Project management Cost 

5 Sprinkling of water to Reduce Air pollution LS 10,000,000 

6 Bio-engineering on new cut /embankment slopes LS 5,000,000 

7 
Environmental protection & natural resources 

management in community forest with NTFP 
LS 

3,000,000 

8 Implementation of OHS and Safety Materials  LS 5,000,000 

9 Waste Management  LS 1,000,000 

11 Relocation of affected Irrigation canals/water supply LS 1,000,000 

12 Relocation of culturally affected site LS 1,000,000 

13 Improvement of Public Services LS 3,500,000 

14 Construction of Check Post LS 5,000,000 

 
Total 36,500,000 

 

8.3.5 Summary of Costs of Mitigation Measures 

Table below presents the summary of the tentative estimated cost environmental mitigation measures. 

Table 8.3-5 Summary of Cost Estimation of Mitigation Measures 

 

 

 

 

 

  

SN Items Amount (NRs.) Percentage 

1 Compensatory Plantation Costs 6,228,100 0.10% 

2 Private Property Compensation Costs 5,935,967,089 98.91% 

3 Environmental and Social Enhancement Costs 22,575,000 0.38% 

4 Other Environmental Mitigation Costs 36,500,000 0.61% 

 
Total Environmental Mitigation Costs 6,001,170,189 100.0% 
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Chapter 9 ENVIRONMENTAL MANAGEMENT PLAN 

The preparation of Environmental Management Plan (EMP) is determined as a key part of the EIA 

report. The proponent is required to implement the mitigation measures, while the environmental 

monitoring works should be performed by the concerned agency (ministries), and auditing by the 

Ministry of Forests and Environment (MoFE) in accordance with the provisions of the EPR, 1997. 

9.1 Objective of EMP 

The primary objective for the preparation of EMP is to implement proposed mitigation measures 

effectively and enhance monitoring program as well as further plan for environmental auditing for 

smooth and sustainable implementation of the Project. The specific objectives of EMP are: 

 to define environment management principles and guidelines for all phases (pre-construction, 

construction and operation) of the Project; 

 to establish the roles and responsibilities of all agencies involved in Project environmental 

management; 

 to formulate protection measure implementation plan for the mitigation of significant adverse 

environmental impacts including augment beneficial impacts; 

 to provide necessary staff skills and a detailed accounting of the estimated costs to implement 

the plan; 

 to formulate a monitoring programs for baseline, impact and compliance monitoring; 

 to establish a separate institutional body i.e. Environmental Monitoring Unit (EMU) to ensure 

effective and timely implementation; 

 to formulate an environmental auditing and evaluation of mitigation program to be 

implemented after the construction of Project. 

9.2 Roles and Responsibility 

Key stakeholders/agencies involved directly and indirectly for environmental management of the 

project are as follows: 

 Ministry of physical Infrastructure and Transport (MoPIT) 

 Ministry of Forests and Environment (MoFE) 

 Project Proponent 

 Construction Contractor 

 Stakeholders 

 Municipality Development Committee (same as former VDC) 

 District Coordination Committee (DCC) 

 Supervision Consultant 

 Non-Governmental Local Bodies such as CBOs, NGOs and CFUGs 

The main roles and responsibilities of the above agencies at different stages of Project implementation 

phase are shown as followings. 

9.2.1 Pre-Construction Phase 

(1) Ministry of Physical Infrastructure and Transport (MoPIT) 

The overall responsibility of the MoPIT comprises the coordination with the Nepal Planning 

Commission (NPC) and Ministry of Finance (MoF) for the final selection of strategic road network 

sub-project sections and the finalization concerning budget allocation. MoPIT ministry is the umbrella 

agency in Nepal undertaking the planning and construction of the Strategic Road Network, to be 

implemented through its Department of Road.  
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(2) Ministry of Forests and Environment (MoFE) 

The Ministry reviews the EIA report to ensure that the report is prepared as per EPA (1996) and EPR 

(1997) as well as approved TOR. MoFE approves the EIA report after providing comments and 

suggestions in terms of environmental management. MoFE will grant approval letter to Proponent 

under the Sub-Rule (4) of EPR within Sixty days from the date of receipt of the proposal instructing to 

ensure the implementation of mitigation measures and monitoring provisions during Project 

construction and operation stages. 

(3) Project Proponent (Department of Road, DoR) 

The Proponent reviews the EIA report to ensure that it meets the EIA requirements and procedures as 

per EPA and EPR, and other environment related acts, rules and guidelines administered by concerned 

agencies. The Proponent will submit the final EIA report to the concerned line Ministry for review 

through the MoPIT and will get approval from the Ministry before its implementation. 

(4) Municipality/District Coordination Committee   

Municipality/DCC (Formerly DDC) will provide recommendation letter for the implementation of the 

Project after the study of EIA report instructing to ensure the implementation of mitigation measures. 

(5) Local Stakeholders, NGO, CBOs and CFUGs 

Local stakeholders will support proponent in settling all sort of social disputes that are arouse during 

the process of acquisition of affected land and houses. Stakeholders will assist affected locals; poor 

people ensuring their support for resettlement and livelihoods from proponent’s side.   

9.2.2 Construction Phase 

(1) Project Proponent 

The proponent will provide all the information of likely impacts and its mitigation measures as 

mentioned in EIA report to construction contractor before the construction and operation of highway 

and its associated structures. Proponent will ensure that construction contractor will carry out the 

construction work in environmental friendly way and implementing mitigation measures as mentioned 

in the EIA report as per requirement. 

(2) Construction Contractor 

Construction contractor will execute construction work in environmental friendly manner without 

undermining the issues and mitigation measures identified and mentioned in the EIA report. 

Establishment and operation of labor camp and sanitary condition of the camp will be maintained. 

Contractor will strict restrictions for laborers from illegal felling of trees and use of natural resources. 

Side tipping of spoil will be avoided and only recommended spoil disposal sites will be used for 

tipping and will be reclaimed and rehabilitated covering with vegetation and maintaining drainage 

after its closure. Contractor will encourage local level employment in the construction of Project.  

(3) Stakeholders, NGO, CBOs and CFUGs 

Local stakeholders, NGO and CBOs will ensure the transparency in the construction activities are 

maintained throughout the construction period. Similarly, such bodies will ensure that the 

environmental enhancement and mitigation measures and monitoring is carried out as per approved 

EIA report and will also ensure the priority to local employment and implementation of Project as per 

EIA report. CFUGs will be responsible to provide area and space for compensatory re-plantation and 

will be responsible for the protection and conservation of planted species at least for 5 years.   
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9.2.3 Operational Phase 

(1) Project Proponent 

The Proponent will ensure the operation of Project with environmental friendly manner ensuring the 

implementation of mitigation measures proposed in EIA report. The Proponent will further ensure the 

local level employment in the Project; ensure clean emission on ambient environment, ensure all 

safety measures for highway operation. 

(2) Local Bodies, NGO and CBOs 

Local bodies such as Municipality/DCC (former DDC), NGO and CBOs will conduct monitoring and 

supervision works to measure the effectiveness of environmental enhancement of beneficial impacts 

and mitigation measures implemented for adverse environmental impacts of the proposed Project. 

9.3 Estimated Budget for EMP Implementation 

In this Project, each organization listed in the following tables will bear the responsibility for 

implementation of the EMP in the described Phases. 

Table 9.3-1Funding and Responsible Organization for the Implementation of EMP 

Funding Phase Responsible Organization 

JICA 

Planning Phase  

(Detailed Design Phase) 
DoR with Engineering Design Consultant 

Construction Phase 
DoR with Construction Supervision Consultant or Construction 

Contractor  

GON Operation Phase DOR 

Source: JICA Survey Team, 2017 

For implementation of EMP, Environmental Management Unit (EMU) will be established. The cost 

required for the establishment of EMU is presented in the table below. 

Table 9.3-2 Estimated EMU Cost of the Project 

S.N. Particulars 
Man-month Rate Total Amount 

MM Rs./MM Rs. 

1 Manpower Cost  

  EMU Chief 36 Rs. 160,000 Rs. 5,760,000 

 Environmentalist/Biologist  36 Rs. 140,000 Rs. 5,760,000 

  
Forest and Watershed Management 

Specialists 
12 Rs. 140,000 Rs. 1,920,000 

  Sociologist/ Socio-economist 36 Rs. 130,000 Rs. 5,760,000 

 
Public Relation/ Resettlement 

Officer/Legal Officer  
36 Rs. 120,000 Rs. 5,760,000 

  Senior Lab Technician (Lab In-charge) 36 Rs. 120,000 Rs. 5,760,000 

 Administrative/ Account / Support officer 36 Rs. 120,000 Rs. 5,760,000 

  Field Technicians/Civil engineer 36 Rs. 125,000 Rs. 5,760,000 

Sub Total 1    Rs. 42,340,000 

2 Environment Monitoring Unit LS Rs. 500,000 Rs. 500,000 

  EMU Office establishment LS Rs. 200,000 Rs. 200,000 

  Lab establishment LS Rs. 100,000 Rs. 100,000 

 Office supplies/consumable LS Rs. 200,000 Rs. 200,000 

 Maintenance of EMU office & Lab LS Rs. 100,000 Rs. 100,000 

 Transportation facility LS Rs. 100,000 Rs. 100,000 

Sub Total 2   Rs. 1,200,000 

3 Monitoring Costs for:    

3a Ministry of Physical Infrastructure  and LS Rs. 500,000 Rs. 500,000 
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S.N. Particulars 
Man-month Rate Total Amount 

MM Rs./MM Rs. 

Transport 

3b Ministry of Forests and Environment LS Rs. 500,000 Rs. 500,000 

Sub Total 3   Rs. 1,000,000 

Total (1+2+3) Rs. 44,540,000 

9.4 Environmental Monitoring Plan (EMoP) 

Three types of monitoring are envisaged in the plan, namely: Baseline Monitoring, Compliance 

Monitoring and Impact Monitoring. Since the required databases for the environmental baseline are 

already collected by the EIA study, the Project is not envisaged to require Baseline Monitoring. The 

compliance monitoring comprises two parts; the first is the compliance to the enhancement actions and 

second compliance to mitigation actions including the corrective actions issued.  

The impact monitoring in the plan relates to only those measurable indicators in the socio-economic, 

Cultural/Physical, Chemical and Biological environments.  For each of the monitoring indicators, 

monitoring methods, frequency of monitoring, responsible parties along with the required cost 

estimates have been estimated. The benefits augmentation and mitigation measures as included in 

Chapter 6 will be implemented as follows. 

Detailed Site Specific – EMAP will be developed by prior to commence of Construction works, which 

will detail the environmental mitigation measures, in a site specific manner, mentioning the quantities, 

locations, magnitude, extent etc., for all the possible adverse impact due to the project activities. 

9.4.1 Plan for Beneficial Impacts Augmentation Measures 

Hence the GoN has planned to extend the widening of this Highway from Suryabinayak to Dhulikhel 

focusing on curves and turn improvement with smooth lining of the road geometry at several such 

extreme places like Sanga pass area and KU Chowk at Dhulikhel where it requires a massive change 

in alignment with huge turns and curves improvement. 

Livelihood generation will be the major beneficial impact during construction as well as operation 

phases of the Project through its implementation. Similarly, substantial reduction in existing practices 

of the consumption of vehicle fuel for freight transportation, smooth and short traveling distance with 

drastic reduction of traffic problem and congestion while approaching toward the Valley from other 

parts of the country; safe, easy and time saving transportation as compare to the existing steep and 

sharp curving road are the major beneficial impacts of the Project.   

The Project further aims to enhance beneficial measures with the construction of new alignment and 

widening /upgrading of this road section Project. Hence enhancement measures has been proposed to 

augment beneficial impacts of the Project which will be undertaken in appropriate time at appropriate 

location with appropriate cost.  

The following matrix table presents Environmental Management Plan for augmentation measures for 

the beneficial impacts. 
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Table 9.4-1EMP for Beneficial Impacts Augmentation Plan 

No. Project Activities Impacts Monitoring of Impact 
Beneficial Impacts Enhancement 

Measures 

Responsible Agency 
Associated 

Costs 
Implementing 

Agency 

Supporting 

Agency 

Construction Phase 

i 
Employment of 

Labors 

Generation of 

Employment 

opportunities and 

increase of Income 

 Inspect & confirm labor 

related clauses are 

adequately stated in 

Contractor’s Contract 

Document 

 Locals including Project-affected 

families, poor people as well as women 

will be encouraged to participate in 

construction works and give first priority 

for work 

Contractor/ 

Sub Contractor  

 

 

 

Project 

No additional 

costs associated 

ii 
Employment of 

Labors 

Increase in  the 

income level of local 

people through 

opportunity to work 

and involve in 

income generation 

activities 

 Site inspection & labor 

interview 

 Verify with contractors 

payroll 

 Whenever practical, scheduling the 

construction works during the 

agricultural off-season to enable local 

people to become engaged 

 Include binding clause in Contractor's 

Contract Document to give priority for 

local people with govt. accepted wage 

and recruit local labor impartially without 

favor or gender discrimination 

Contractor/ 

Sub Contractor  

 

 

 

Project 

No additional 

costs associated 

iii 
Employment of 

Labors 

Strengthening of 

skills and capacity of 

locals 

 Inspect  related clause  in 

Contractor’s Contract 

Document 

 Inspect Contractor’s 

Training to labors details 

 Site inspection & labor 

interview 

 Provide on-the-job training and practical 

training to local workforce on operation 

of equipment& construction works 

 Include binding clause in Contractor's 

Contract Document for providing on-the-

job training to local workforce 

Contractor/ 

Sub Contractor 

Consulting 

Engineer   

 

Project 

Additional 

budgeting 

should be done 

as required 

Operation Phase 

i 
Operation of 6-lane 

highway  

Shortening of Travel 

Time 

 Inspect Project’s 

construction design and 

plans 

 Enhancing the travel duration and 

transportation of goods and services time  

Engineer, 

Contractor 

Project No additional 

costs  

ii 
Operation of 6-

lane highway  

Shortening of Travel 

Distance 

 Inspect Project’s 

construction design and 

plans 

 Enhancing the travel and transportation 

of goods and services distance 

Engineer, 

Contractor 

Project No additional 

costs  

iii 
Operation of 6-

lane highway  

Saving of Vehicle 

Running Cost    

 Inspect Project’s 

construction design and 

plans 

 Enhancing the vehicles condition, 

maintenance and running cost  

Engineer, 

Contractor 

Project No additional 

costs  

iv Operation of 6- Reduction of Traffic  Inspect Project’s  Enhancing and controlling the Traffic Contractor, Project / No additional 
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No. Project Activities Impacts Monitoring of Impact 
Beneficial Impacts Enhancement 

Measures 

Responsible Agency 
Associated 

Costs 
Implementing 

Agency 

Supporting 

Agency 

lane highway  Accidents construction design and 

plans 

Accidents and possible obstacles on road 

conditions  

Proponent, 

Engineer 

Traffic 

Police 

costs  

v 
Enhancement of 

transport facilities 

Application as a 

Model Case 

 Examining the similar other 

road project 

 Developing and promoting this work as 

the Model for other transport 

development work 

Contractor, 

Proponent, 

Engineer  

Project No additional 

costs  

vi 

Enhancement of 

Social Services  

facilities (road, 

service area at 

west portal side, 

water supply and 

irrigation canals ) 

Access 

improvement for 

people 

 Interact with local people 

using service roads Inspect 

road surface, intersections, 

service roads,  and tunnel 

periodically and recommend 

for reconstruction if damage 

is found 

 Scientifically designed side access to 

service road that is acceptable to local 

users 

 Prohibit haphazard development of side 

access entry to service  

Contractor, 

Engineer 

Project No additional 

costs  

vii 
Enhancement of 

Local Environment  

Control Air 

Pollution 

 Examine the air quality 

periodically of the area  

 Enhancing air pollution control around 

the area  

Proponent, 

Engineer 

Project 

/MoFE 

No additional 

costs  

viii 
Enhancement of 

Local Economy 
Economic benefit 

 Inspect enhancement / 

increase in local economic / 

business activities within 

influence areas 

 Enhancing economic activates  
Proponent, 

Engineer 
Project 

No additional 

costs  

Source: JICA Survey Team, 2014
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9.4.2 Plan for Adverse Impacts Mitigation Plan 

Proposed mitigation measures for adverse impacts identified are presented in the respective Chapter of the EIA report. Most of the proposed mitigation measures are 

considered to be the civil Engineering and their costs are presented in the Project cost and also have been briefly presented in the following Matrix. Environmental 

Management Plan/Environmental Monitoring Plan will be managed by project owner, DoR, and most of activities are implemented by contractor and supervision 

consultant which contract with the project owner. A proposed mitigation plans during and after construction are shown in the table below.  

Table 9.4-2 EMP for Adverse Impacts Mitigation 

Issue 

No. 
Project Activities Impacts Mitigation Measures Location Time 

Responsible 

Implementing 

Agency 

Associated Costs 

& its provision 

Physical Environment (Construction Phase)   

P1 Temporary and Permanent change in land use   

P1- i 

Road width formation 

clearance, construction of 

cross drainages, retaining 

structures, river training 

works,  etc. 

Loss of agricultural land. 

Engineering structures will be provided to 

prevent landslides and river cuttings 

maintaining natural drainage pattern of the 

terrain within the project area. Land 

acquired for temporary purposes will be 

reclaimed and rehabilitated. 

Project 

Alignment 

During 

Construction 
Project Proponent  

P1- ii Road formation clearance 

Impact due to change of 

forest area into road 

formation 

Compensatory plantation in every 

appropriate places at the vicinity of project 

site 

Project 

Alignment 

During 

Construction 

and operation  

Project 

Proponent/CFUGs/ 

Stakeholders 

 

P2 Impacts on air, noise and water quality degradation due to construction activities   

P2- i Road formation clearance 

Air pollution due to 

operation of drilling 

machines, excavators, 

vehicle movements on 

unpaved roads 

- Contractor will carry out dust protection 

measures during road construction, such as 

periodical water spray, covering on 

construction material, etc. 

- Contractor will prepare and implement 

dust control measures, such as periodical 

water spray, covering on construction 

material, etc. 

- Contractor will actively use electrically-

powered equipment. 

- Contractor will maintain their 

construction equipment in adequate 

working conditions. 

- Contractor will keep clean road surfaces. 

Along the 

alignment, 

workshops, 

material 

storage sites, 

crusher 

locations, 

disposal sites 

During 

Construction 

phase  

Contractor 

Rs. 10,000,000 

(Refer Table 8.2-4 

S.No. 5) 
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Issue 

No. 
Project Activities Impacts Mitigation Measures Location Time 

Responsible 

Implementing 

Agency 

Associated Costs 

& its provision 

- The supervision consultant will monitor 

dust, exhaust gas and complaint from the 

local people. If the local residents and 

pedestrians complain about the dust and 

gas, the supervision consultant and 

contractors should reconsider the 

construction technique and method. 

- Vehicles washing station will be 

established in the point like Dhulikhel, 

Sanga and Bhaktapur. 

P2- ii Road formation clearance 

Noise pollution due to 

operation of drilling 

machines, excavators, 

vehicle movements on 

unpaved roads 

Preventing noise pollution due to 

operation of drilling machines, excavators, 

vehicle movements on unpaved roads by 

using appropriate machine and time 

management. 

Entire 

alignment 

During 

construction 

phase 

Contractor 

Rs. 2,000,000 

(Refer Table 8.3-4 

S. No. 1) 

P2-iii 

Operation of crusher plant, 

concrete batching plant 

and bitumen mixing plant 

Excessive dust production 

and noise pollution due to 

operation of crusher plants, 

concrete batching plant and 

bitumen mixing plant etc. 

Contractor will fit Stone Crushing 

equipment with approved dust control 

devices and operated in accordance with 

manufacturer’s specifications. Contractor 

will establish crusher plant only at the 

selected and identified sites. Crusher plant 

Stone Crushing Plant should be operated 

only during daytime. 

Crusher plant 

sites 

During 

construction 

phase and 

operation of 

crusher plants 

Contractor 

P2-iv 
Operation of Quarry sites 

and burrow pits 

Physical impact upon air, 

noise and water due to 

Quarry site operation 

Physical impact upon air, noise and water 

due to operation of quarry was anticipated 

to be negligible hence no any mitigation 

measure has been proposed. 

Quarry sites 

areas 

During 

construction 

phase and 

operation of 

Quarry 

Contractor 

P2-v 

Road formation clearance 

and track opening 

Crushing and concrete 

batching plant and 

bitumen mixing plant 

operation at river banks 

Degradation of water 

volume and/or qualities of 

existing rivers.  

Use water treatment facilities for 

discharged water from construction related 

sites. Contaminated water must not be 

discharged at the site and moved to water 

purified plants.  

Along the 

alignment 

where existing 

river situated 

close to 

proposed route  

During 

construction 
Contractor  

P3 Impacts / issues due to originating from solid wastes, soil waste & Liquid waste generation  

P3-i Construction and use of the Impact due to produced Undertake necessary institutional Solid waste During Contractor, Rs. 1,000,000 
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Issue 

No. 
Project Activities Impacts Mitigation Measures Location Time 

Responsible 

Implementing 

Agency 

Associated Costs 

& its provision 

stock yard, concrete 

mixing plant, storage, etc.,  

Construction and use of the 

Workers’ Camp. 

 

Solid Wastes coordination and allocate budget plan for 

hiring collection and disposal service 

provider. 

Workers and camps in charge will be 

trained for source segregation and 

Handing of generated solid waste at site. 

The concerns body that have got contract 

from contractor will perform the solid 

waste management work being within 

the clause of Solid Waste Management 

Act 2011. 

Establish solid waste collection and 

management through incineration, 

proper landfill and decomposing for 

degradable wastes in pit at labor camps.  

Develop and implement waste 

management “Code of Conduct” and 

enforce strict penalty to violator of 

“Code of Conduct”. 

Educate about non-use of bio non-

degradable materials such as plastic, 

metal, glass etc. and separation of such 

waste material and incineration safely 

generated 

from 

construction 

materials like 

spoil.  

Solid waste 

generated 

from Labor 

Camps, stock 

yard, water 

treatment 

plant and 

entire 

construction 

site. 

construction 

phase 

Supervision Engineer  

 

(Refer Table 8.3-4 

S. No. 9) 

P3-ii 

Construction, widening  of 

the Road 

Generation of 

Spoil/Muck/Soil and 

construction of Spoil 

Disposal Site 

Reinstatement of Stock 

yard, Labor and 

Contractor camps. 

Impact due to production 

of Spoil/ Soil Waste 

Design the Disposal Site so that the impact 

on the downstream water use is 

minimized. 

Only dispose soil waste at designated 

place. 

Avoid Soil disposal on:  

- Natural water course posing a threat of or 

causing choking in its flow and course 

change. 

- Over the edge of the excavations and 

fresh embankments. 

- Immediately above potential arable land 

and forest areas. 

Along the 

entire road. 

During 

construction 

phase 

Contractor, 

Supervision Engineer  

 

 

 

 

Rs. 1,000,000 

(Refer Table 8.3-4 

S.No. 9) 
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The concerns body that have got contract 

from contractor will perform the solid 

waste management work being within 

the clause of Solid Waste Management 

Act 2011. 

P3-iii 

Construction and use of the 

Workers Camp’s septic 

tanks,  

Construction and operation 

of the water treatment 

plant for the turbid water 

from construction sites.  

Reinstatement of Bitumen 

yard and fuel, lubricants 

storage area   

 

Impact due to production 

of Liquid Waste 

- Storing and handling of fuel, lubricants 

bitumen etc. should be done in a safe 

manner. 

- Storing compounds will have fire 

extinguisher facilities. 

- Used lubricants will not be discarded in a 

haphazard manner or disposed in streams 

and water sources. 

- Direct cleaning of vehicles or equipment 

should prohibit in streams, rivers or 

canals.  

- Liquid waste must not be discharged at 

the site and moved to water purified 

plants. DoR and Contractor will find 
and contract with authorized treatment 

plant/facilities which is effective for the 

wastewater from the sites. 

- Avoid contamination if Liquid waste 

with water sources in case of spillage. 

- Protective clothing, gloves, boots etc. 

should be provided to the laborers 

dealing with liquid waste. 

Labor and 

Contractors 

camps 

During 

construction 

phase 

Contractor, 

Supervision Engineer  

 

 

P4 Impacts / issues on Top Soil and Soil Contamination    

P4-i 

Activities of construction 

equipment and tools,  

Construction and use of the 

stock yard, concrete 

mixing plant, storage, etc. 

 

Impact due to Soil 

Contamination 
Education of the workers about the 

negative impacts of soil contamination. 

Training of good handling of the oils and 

chemicals to avoid soil contamination. 

Preparation of clear guidelines of handling, 

recycling and discarding the empty 

containers or bags of the chemicals. 

Designation of site managers who 

Equipment's 

Service Yard, 

Labor Camps, 

Stock 

yard/Storage 

area  

Mixing plants 

area, and entire 

During 

construction 

phase 

Contractor, 

Supervision Engineer  

 

Rs. 1,000,000 

(Refer Table 8.3-4 

S.No. 10) 
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monitors condition of stock yards. road area 

P4-ii 

Impact on top soil and it 

degradation 
Impact on top soil and its 

management 

Education to the workers about the 

importance of top spoil and it use. 

Training of good handling, collection, 

storage and management of top soil from 

field. 

Preparation of clear guidelines of handling, 

collection, storage, management and 

reuse of top soil. 

Entire road 

alignment, 

Stock 

yard/Storage 

area 

During 

construction 

phase 

Contractor, 

Supervision Engineer  

 

Same as P4-i 

P5 Impact  of Chemical upon Environment   

P5- i 

Mechanical parts/ vehicle 

maintenance and cleaning 

and mixing of its 

discharge into water 

bodies 

Chemical contamination of 

water bodies due to 

mechanical parts/ 

workshop/ vehicle 

maintenance and cleaning 

and mixing of its discharge 

into water bodies 

Workshops and chemical storage sites will 

not be established nearer to the water 

bodies and river side. Bitumen drums will 

be stored at designated locations and not 

scattered along the road. If contaminated; 

the contaminated runoff from storage areas 

will be captures in ditches or ponds with 

an oil trap at the outlet. 

Workshops 

and batch 

mixing plant 

sites 

During 

construction 

phase 

Contractor  

P5- ii 
From Construction 

materials for road site 

Chemical such as epoxy, 

gypsum, additives, 

admixtures, cements, 

bitumen etc. residues 

mixing in land and water 

bodies 

During site clearance, all cut and grubbed 

materials will be kept at a secured location 

so to maintain environmental safety. 

Workshops 

and batch 

mixing plant 

sites 

During 

construction 

phase 

 

Contractor  

P6 Impacts due to Labor Camp, Contractor’s Camp operation 

P6- i 

Labor Camp and 

Contractor’s camp 

operation 

Temporary loss of land  
Recovering and rehabilitating temporary 

loss of lands 

Along the 

entire route 

Right after 

the 

completion of 

construction  

Contractor  

P6- ii 

Labor Camp and 

Contractor’s camp 

operation camp activities 

Solid waste disposal issues Avoiding direct disposal of Solid waste 

Labor Camp 

and 

Contractor’s 

camp sites 

During 

operation of 

camps 

Contractor  

P6- iii 

Labor Camp and 

Contractor’s camp 

operation camp activities 

Surface contamination 

from unsanitary disposal of 

toilet waste 

Managing safe disposal of toilet waste to 

prevent surface contamination  

Labor Camp 

and 

Contractor’s 

During 

operation of 

camps 

Contractor  
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camp sites 

P7 Physical Impacts due to slope instability, landslide, erosion of hill slopes along road alignment   

P7- i 

Slope cutting for road 

width formation 

Excess spoil disposal 

Construction and 

excavation activities 

Disposal of spoils 

Slope instability, landslides 

and erosion of fresh cut 

hill-side slopes and valley 

sides slopes  

Angle of slope cutting will be maintained 

for fresh cutting slopes in order to avoid 

instability, landslide and erosion. 

Stretch along 

the alignment 

where vertical 

slope cutting 

and box 

cutting is 

required 

During 

Construction 
Contractor 

Included In project 

Cost 

P7-ii 

Slope cutting for road 

width formation and 

clearance of vegetation 

 

Soil erosion, gully 

formation at new open cut 

sections 

Cut spots and embankments will avoid the 

creation of angle greater than the natural 

angle of repose for the local soil type.  Re-

vegetation of cut slopes will be carried out 

as soon as possible. Destruction of 

vegetation in the right of way will be 

minimal as far as applicable. 

Along the 

fresh cutting 

slopes 

vulnerable to 

landslide after 

destruction 

During 

Construction 
Contractor 

Rs. 

 5,000,000 (Refer 

Table 8.3-4 S.No. 

6) 

P8 Physical Impacts due to incorrect disposal of excess excavated earth material   

P8- i 

Road formation clearance, 

slope cutting 

Direct disposal of spoil 

into surrounding river and 

at its banks 

Direct disposal and 

deposition of excavated 

materials at the valley side 

of the road affecting river 

and vegetation cover and 

its loss 

Avoiding direct disposal and stockpiling 

of excavated materials at the valley side of 

road 

valley side of 

the proposed 

road alignment 

During 

Construction 
Contractor  

P8- ii 

Excavation of the hills and 

road alignment for track 

opening. 

Direct dispose of 

excavated materials to 

natural drainages. 

Disruption / blockages to 

natural drainage.  

(Small drainages and large 

drainage systems).  

Avoiding impact upon natural drainage 

from disposal 

86 natural 

drainage 

identified 

along the 

alignment 

During 

Construction 

and operation 

Contractor/Proponent  

P8-iii Road formation clearance 

Direct disposal and 

deposition of excavated 

materials on valley side 

affecting land, agriculture 

land, other lands, and 

possible triggering of 

erosion/slides of deposited 

Direct disposal of excavated materials and 

soil affecting top soil of agricultural lands 

and private lands will be avoided. 

Along the 

entire road 

alignment 

During 

Construction 
Contractor  
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soil 

P8-iv 
Road formation clearance 

and track opening 

Dangers of future washout 

during heavy rains, damage 

to road width 

Fresh cutting outer slopes throughout the 

alignment will be maintained with the 

angle of cutting slopes. 

Stretch along 

the alignment 

where vertical 

slope cutting 

and box 

cutting is 

required as per 

detail design  

During 

Construction 
Contractor  

P9 Impacts on River flow regime and river environment    

P9- i 

Diversion of river during 

construction of bridge 

foundation 

Due to temporary flow 

diversion during 

construction of bridges 

Excavation of bridge foundation will be 

carried out only in dry season to avoid 

concentration of flow. 

River crossing 

locations 

proposed for 

bridge 

During 

Construction 
Contractor  

P9- ii 

Disposal of construction 

wastes to rivers and water 

bodies 

Impacts due to operation of 

Crusher Plants, Concrete 

Batching Plants and storing 

of material if on river 

banks.  

Such sites will be established and operated 

at the selected and identified sites only. 

Proper traffic signals and markings will be 

provided at the vicinity of such plants in 

order to avoid accidents and injuries. 

Crusher Plants, 

Concrete 

Batching 

Plants and  

material 

storage sites 

During 

Construction 
Contractor  

P9- iii 

Haphazard disposal of 

excavated materials during 

construction of highway at 

upstream areas such as at 

Rapti river corridor 

Siltation and deposition at 

lower, downstream 

sections, on agriculture 

land on river banks  

Contractor will select the stockpiling sites 

that are located away from cultivable lands 

and settlements, drinking water intakes, 

public places, school and health centers. 

Along the 

alignment 

During 

Construction 
Contractor  

P10 Impact upon existing Physical Structures and Infrastructures   

P10-i 
Road formation clearance 

 

Likely damage to existing 

highway road surface, 

damage to culverts etc., 

causing difficulty in local 

movements. 

Minimizing damage to existing highway 

road surface, damage to culverts etc., 

avoiding difficulty in local movements 

Existing 

highways and 

tracks along 

the proposed 

Municipalities 

Construction 

Phase 

Contractor/Project 

Proponent 

Included in Project 

Cost 

P10-ii 
Road formation clearance 

 

Electric poles, pylons are 

likely to be affected at few 

locations 

Relocation of Electric Poles and Pylons 
Along the 

entire route 

Pre-

construction 

phase 

Contractor/Project 

Proponent 

Rs. 3,000,000 

(Refer Table 8.3-3 

S.No. 5) 

P10-iii Road formation clearance Damage to existing Relocation of existing water supply Along the Pre- Contractor/Project Rs. 1,000,000 
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 irrigation canals, water 

pipelines, local trails, well, 

spout, etc. 

facilities, irrigation canal and water supply 

pipelines 

entire route construction 

phase 

Proponent (Refer Table 8.3-4 

S.No. 11) 

P10- iv 
Excavation of road and 

new section 

Impact upon houses and 

residences due to 

excavation works 

Avoiding impact upon houses and 

residences due to excavation.  

Along the 

entire route 

Pre-

construction 

and 

construction 

phase 

Contractor/Project 

Proponent 

Rs.  

3,000,000 (Refer 

Table 8.3-3 S.No. 

6) 

P11 Impact/Issues of OHS due Construction Activities   

P11- i 

Track opening, opening of 

tunnel portals, 

construction of structures 

and bridge 

Occupational Health and 

Safety of labors during 

construction 

Working safety measures will be executed 

by the contractor to workers providing 

ample numbers but not limited to helmets, 

boots, rubber gloves, and masks as 

required. Life of worker will be ensured 

by maintaining Life insurance of each 

worker of the project. First aid facilities 

for the workers will be provided at 

working sites as well as at labor camp 

sites. 

Along the 

alignment and 

labor camp 

sites 

During 

construction 

Contractor/Project 

Proponent 

Rs. 500,000 (Refer 

Table 8.3-4 S.No. 

8) 

P11- ii 

Track opening and earth 

excavation works with 

Vibration, high decibel of 

noise, dust and air 

pollution might deteriorate 

human health of local 

people. 

Health and Safety of the 

local people 

Earth excavation and construction work 

will not be executed during night hours. 

Time schedule of such work will be fixed 

and will be informed to locals as well as 

dissemination related information through 

voice media and newspaper. Awareness 

will be provided to locals about health and 

safety regarding such activities.  

Along the 

entire 

alignment 

During 

excavation 

and 

construction 

works 

Contractor/Project 

Proponent 
 

P11-iii 

Road formation clearance 

and opening of tunnel 

portal 

Safety issues due to 

handling of explosives, 

during transporting, storing 

and use 

Handling of explosives, its transportation, 

storing and use will be other issues of 

safety during construction. Handling of 

combustible and explosive will be carried 

out as per prevalent acts and regulations. 

Along the 

entire 

alignment  

During 

construction 

Contractor/Project 

Proponent 
 

P11-iv 

Construction vehicles will 

run on existing roads 

disturbing other local 

transportation and 

Road safety issues during 

construction works 

Construction Traffic Management Plan 

will be developed in the detailed design 

stage that will comply by contractor to 

maintain flow of construction vehicles 

Along the 

entire 

alignment  

During 

construction 

Contractor/Project 

Proponent 

Rs. 100,000 (Refer 

Table 8.3-3 S.No. 

12) 
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movement of the local without hampering good flow of passenger 

vehicles. 

P12 Impact/Issues due to operation of Asphalt concrete plant/hot mix plant   

P12-i 

Operation   of 
Asphalt concrete 
plant/Hot mix 
plant 

Air pollution Asphalt plant metal crusher activities 

should be controlled. (E.g. asphalt hot- 

mix plants should be downwind of close 

sensitive receptors such as schools, 

religious places etc.) 

Sites should be selected for these plants at 

least 500m away from the sensitive 

receptors. 

Temperature of the Hot-mix plant should 

be controlled at appropriate level in order 

to control exhaust gasses to comply 

relevant emission standards 

    

P13 Impact/Issues due to operation of Crusher plant and Batching plant   

P13-i 

Establishment,   Operation 

and Closure of 

Crusher Plant 

Local      people, 

labor          force prone     

to     air 

noise  and  water 

pollution 

Siting of crusher plants should be done as 

much as away from the forest and 

residential areas. 

Apply, seek and secure approval from 

engineer prior to establishing and operating 

plants 

Identify owner of plants site-local people, 

Municipality, DCC (former DDC) or 

others as appropriate. 

Strike an agreement with the local 

stakeholders-local people, Municipality, 

DCC (former DDC) or others as 

appropriate. 

Fit and operate Stone crushing equipment 

with dust control devices 

   

Rs. 10,000,000 

(Refer Table 8.3-4 

S.No. 5) 

Operation Phase   

P14 Obstruction to local movement between adjacent lands and settlement of highway alignment   

P14-i 

Operation of alignment 

without direct accessibility 

to people between adjacent 

Inaccessibility between 

adjacent settlement and 

market areas  

Significant settlement and market area will 

not be disturbed with the proposed 

alignment. Designing of final alignment 

Entire the 

alignment 

Operation 

phase 

Contractor/Project 

Proponent 

Rs. 3,500,000 

(Refer Table 8.3-4 

S.No. 13) 
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lands will avoid in isolating any dense 

settlement in two halves requiring massive 

displacement and resettlement as well as 

inaccessibility 

P15 Impact due to land fragmentation   

P15-i Implementation project 

Possible fragmentation of 

agricultural land with the 

implementation of project 

and difficulty caused by it 

to access the land  

Optimum design of alignment has been 

proposed in destructing existing land use 

pattern as far as possible. The final 

alignment has been proposed and 

maintained to construct in-between two 

types of land use pattern 

Along the 

alignment of 

cultivated land 

During 

construction 

and operation 

Contractor/Project 

Proponent 
 

P16 Impact  on air, water and noise during project operation    

P16-i Operation of the project 

Impact due to noise 

pollution; as large number 

of vehicles will run through 

this section of Arniko 

Highway. 

Proper management of the road to avoid 

unnecessary noise pollution > 80dBA. 

Restrict to use pressure horns by vehicles 

users 

Conduct awareness to vehicles users 

regarding noise pollution and its impacts 

Traffic signals will be installed properly 

where exist sensitive receivers such as 

forest areas, hospital and school areas to 

avoid excessive blow of horns. 

Along the 

alignment 

After the 

completion of 

construction 

and before 

the operation  

Contractor/Project 

Proponent 
 

P16-ii Plying of vehicles 
Impact upon air and water 

due to plying of vehicles 

Prohibition of the old vehicles that do not 

meet the emission criteria will decrease 

the amount of emission in the tunnel and 

road section. 

Control and minimize the quality and the 

amount of exhaust gas on the Road with 

roadside tree plantation  

Avoiding air and water pollution through 

regular monitoring. 

Along the 

alignment 

Operation 

phase 

Contractor/Project 

Proponent 
 

P17 Impact of noise Pollution from the traffic on the Road to nearby local residents   

P17-i 
Movement  of new road 

and traffic 

Increase in Noise pollution 

of the road 

Proper management of the road to avoid 

unnecessary noise pollution > 80dBA. 

Restrict to use pressure horns by vehicles 

users 

   
Included in Project 

Cost 
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Conduct awareness to vehicles users 

regarding noise pollution and its impacts 

Proper management of the road to avoid 

unnecessary noise pollution. 

P 18 Issues related to High Speed Highway    

P18-i 

Operation of  smooth   

road  and plying of large 

number of vehicles 

Issue of road safety and 

safe driving  

Addressing road safety and safe driving 

condition in the road  

Along the 

alignment 

Operation 

phase 

Contractor/Project 

Proponent 

Rs. 100,000 (Refer 

Table 8-3 No. 12) 

P18-ii 

Installation of traffic 

signals and indicators 

including separate traffic 

lane 

Issues related to traffic 

management 
Managing local traffic 

Along the 

entire 

alignment 

Operation 

phase 

Contractor/Project 

Proponent 

Rs. 300,000 (Refer 

Table 8-3 No. 8) 

P18-iii 

Likely fire hazards due to 

vehicle accident and 

evacuation due other 

contingency activities 

Fire hazard and emergency 

evacuation  

Avoiding Fire hazard and promoting 

emergency evacuation 
Inside tunnels 

Construction 

and Operation 

phase 

Contractor/Project 

Proponent 
 

Biological Environment (Construction Phase) 

B1 Permanent loss of Forest Areas 

B1-i Road formation clearance 

Loss of mature trees and 

forest 

 

compensatory re-plantation at the ratio of 

1:25 will be done for loss of trees. Re-

plantation will be carried out within the 

barren area of the affected Suryamode 

Perunge community forest and center 

median of the road.  

Along the 

forest area of 

alignment 

Pre-

construction 

phase and 

construction 

phase 

Contractor/Project 

Proponent/CFUGs 

Rs. 6,178,000 

(Refer Table 8.3-1 

A) 

B1-ii Road formation clearance 

Depletion of NTFP 

resources  

 

Felling of other trees with NTFP value 

situated at the RoW will be avoided as far 

as applicable. The Contractor documents 

must include provisions to restrict work 

forces with regard to forest product and 

wildlife collection and trade. 

Along the 

forest area of 

alignment 

Pre-

construction 

phase and 

construction 

phase 

Contractor/Project 

Proponent/CFUGs 

Rs. 200,000 (Refer 

Table 8.3-3 S.No. 

13) 

B1-iii Road formation clearance 

CFUG and LFUGs affected 

due to acquisition of their 

forest land 

Addressing the impact upon CFUG and 

LFUGs due to acquisition of their forest 

land 

Along the 

forest area of 

alignment 

Pre-

construction 

phase 

Contractor/Project 

Proponent 
 

B1-iv Road formation clearance 
Impact upon shrub land 

and loss of vegetation 

Plantation will be carried out at each and 

every possible site along the highway 

Along the bush 

and shrub 

Pre-

construction 

Contractor/Project 

Proponent 
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alignment including at reclaimed sites and 

spoil disposed sites after its closure. It is 

anticipated that shrubs and bushes will 

grow naturally within those plantation 

sites. 

vegetation area 

of the 

alignment 

phase and 

construction 

phase 

B2 Possible impact on rare, endemic, endangered, protected and threatened species of flora and fauna   

B2-i Road formation clearance 
Possible depletion of 

threatened species 

Cutting and felling of protected and 

threatened species will be avoided as far as 

possible. However, number of protected 

floral species that are existed within the 

carriage width and required to cut will be 

marked properly and volume of those 

affected trees will be calculated during 

detail design phase. 

Along the 

forest area of 

alignment 

Pre-

construction 

phase and 

construction 

phase 

Contractor/Project 

Proponent 
 

B3 Impact upon wildlife habitat, biodiversity of forest area due to construction work   

B3-i Road formation clearance 

Fragmentation of wildlife 

movement / corridor, 

wildlife loss, breeding area 

and its loss 

Animal crossings will also be used to 

assist the migration of animals. At 

important crossing points, animal 

underpass hydraulic structures will be 

proposed for protected or endangered 

species. 

Along the 

forest area of 

alignment 

Construction 

and operation 

phase 

Contractor/Project 

Proponent 
 

B3 –ii Road formation clearance 
Disturbance to wildlife by 

construction works 

Disturbance to wildlife habitat and its 

habitat by the construction works will be 

avoided as far as possible. Contractors will 

ensure to avoid disturbance to wildlife by 

his construction workers. 

Along the 

forest area of 

alignment 

Construction 

phase 

Contractor/Project 

Proponent 
 

B3-iii Road formation clearance 

Impact on Habitat of 

wildlife and bio-diversity 

of protected species 

The proposed widening and upgrading of 

the existing road alignment will further be 

fine-tuned at forest area to reduce habitat 

fragmentation during construction work.  

Along the 

forest area of 

alignment 

Construction 

phase 

Contractor/Project 

Proponent 
 

B3-iv 
Labor camp, equipment 

storage and workshops   

Impact due to wildlife 

poaching, illegal tree 

felling and fire hazards 

The project will closely coordinate with 

Forest Office and its outlets to control 

illegal poaching and trapping by the 

project stakeholders or other outside 

wildlife poachers, wildlife traders and 

timber smugglers.  

Along the 

forest area of 

alignment 

Construction 

phase 

Contractor/Project 

Proponent 
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B4 
Impact on Aquatic Lives and Its Habitat in river systems due to siltation, turbidity and chemical 

contamination 
  

B4-i 

Construction activities use 

of bitumen, siltation, 

landslide and boulders 

splashing on river surface 

Road formation clearance 

Impact on resident fish 

species 

Destructive fishing technique by the labor-

force and technicians, such as use of 

dynamite, fish poisoning and application 

of gill and electro-fishing will be strictly 

prohibited during project implementation 

period. Contractor will supply meat and 

fish to the labor force from outside the 

project area. 

Along the 

forest area of 

alignment 

Construction 

phase 

Contractor/Project 

Proponent 
 

B5 
Indirect impact of forest area degradation and possible loss of vegetation for timber and fuel wood by 

construction labors  
  

B5-i 
Contractor’s camps 

operation activities 

Pressure on forests for fuel 

wood in labor camps 

Contractor will provide legal sources of 

energy in labor camps. Contractor will 

obtain fuel wood from adjacent 

community forests only if forest user 

groups willing to sell their extra fire 

woods. 

Along the 

forest area of 

alignment, and 

labor camp 

vicinities 

Construction 

phase 
Contractor 

Included in Project 

Cost 

B5-ii 

Accessibility of 

construction workers, 

smuggling and wood 

trafficking at the project 

forest areas   

Impact on the forest 

resources due to increased 

accessibility  

Contractors will be responsible to carry 

out plantation activities along the vicinity 

of forest area as corrective measures to 

mitigate haphazard felling of trees. 

Along the 

forest area of 

alignment, and 

labor camp 

vicinities 

Construction 

phase 
Contractor  

B5-iii 
Contactor’s camps 

operation activities 

Possibility of illegal 

hunting / trapping / fishing 

or trading of locally found 

fauna including endangered 

species 

The project will closely coordinate with 

Forest Office and its outlets to control 

illegal poaching and trapping by the 

project stakeholders or other outside 

wildlife poachers, wildlife traders and 

timber smugglers. 

Along the 

forest area of 

alignment, and 

camp sites 

Construction 

phase 
Contractor 

Rs. 3,000,000 

(Refer Table 8.3-4 

S.No. 7) 

Biological Environment (Operation phase) 

B7 Impact upon Forest 

B7-i Operation of Highway 
Impact upon wildlife and 

Habitat fragmentation  

Awareness programs to leasehold and 

community forest user groups are required 

to avoid degradation upon existing forest 

resources. 

Along the 

forest area of 

alignment, and 

camp sites 

Construction 

phase and 

operation 

phase 

Project 

Proponent/CFUGs 
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Issue 

No. 
Project Activities Impacts Mitigation Measures Location Time 

Responsible 

Implementing 

Agency 

Associated Costs 

& its provision 

B7-ii Implementation project 
Fragmentation of Existing 

Forests 

The project management will closely 

coordinate with Forest Office and forest 

user groups to control illegal felling of 

trees, illegal poaching and trappings by 

other outside wildlife poachers, wildlife 

traders and timber smugglers. 

Along the 

forest area of 

alignment, and 

camp sites 

Construction 

phase and 

operation 

phase 

Project 

Proponent/CFUGs 
 

B8 Gradual encroachment into forest areas, and loss of forest resource due to forest clearance.  

B8-i 

Increase in settlement 

areas along the existing 

highway road side 

Encroachment into forest 

areas 

Environmental Monitoring Unit of the 

Highway project will be established in 

order to monitor overall environmental 

condition and likely impacts due to 

operation of the project. However, forest 

user groups will also be responsible for 

monitoring to avoid such likely impacts. 

Along the 

forest area of 

alignment 

Operation 

phase 

Project 

Proponent/CFUGs 
 

Socio-Economic & Cultural Environment (Construction Phase)   

S1 Impact due to Private/Public Property Acquisition for Construction   

S1-i Road formation clearance 

Impact due to Land 

Acquisition; additional 

13.33 ha. of cultivated land 

(both Khet land and Bari) 

will be acquired 

permanently. 

Adequate provisions and compensation 

arrangements will be maintained in the 

Resettlement and Rehabilitation Action 

Plan. Further, clear picture and number of 

PAFs will be depicted in Local Area and 

Vulnerable Community Development Plan 

to satisfy and compensate all PAFs in a 

fair and timely manner before the 

commencement of construction works. 

Along the 

entire 

alignment 

Pre-

construction 

and 

construction 

phase 

Contractor/Project 

Proponent 

Rs. 3, 464,621, 

000 (Refer Table 

8.3-2 S.No. 1) 

S1-ii Road formation clearance 
Impact due to acquisition 

of residential houses 

The project will compensate all loss of 

private land and property. Similarly, the 

resettlement principles will be adopted 

providing compensation and resettlement 

assistance to all affected persons based 

upon the GON norms and prevalent 

practices. Acquisition of private land, 

house and buildings will be executed 

regarding the prevalent Acts and 

Regulations. 

Along the 

entire 

alignment 

Pre-

construction 

phase 

Contractor/Project 

Proponent 

Rs. 

363,121,089(Refer 

Table 8.3-2 No. 3) 
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Issue 

No. 
Project Activities Impacts Mitigation Measures Location Time 

Responsible 

Implementing 

Agency 

Associated Costs 

& its provision 

S1-iii 

Road formation clearance 

Contractor’s camp 

operation activities 

Impact on small 

landholders due to 

acquisition of their land 

At least one family member of PAF and 

SPAFs will be provided with income 

generating training and opportunity will be 

provided for at least one family member in 

the construction of project. 

Along the 

entire 

alignment 

Pre-

construction 

and 

construction 

phase 

Project Proponent/ 

Local Stakeholders 
 

S1-iv 

Road construction 

activities 

 

Fragmentation of 

agricultural land  

Minimizing agricultural land from 

fragmentation 

Along the 

entire 

alignment 

Pre-

construction 

and 

construction 

phase 

Project Proponent/ 

Local Stakeholders 

Included in Project 

Cost 

S1 –v Road formation clearance 

Decrease in agriculture 

production due to loss of 

agricultural land  

The project will encourage local people in 

the involvement of agricultural extension 

services to increase local crop production 

and adopt better hill farming techniques. 

Along the 

entire 

alignment 

Construction 

and operation  

phase 

Project Proponent/ 

Local Stakeholders 
 

S1-vii 

Road construction and 

acquisition of private land 

and property 

Likely obstruction by 

marginal land holding and 

low income level 

population upon 

construction 

Locally operating and experienced NGOs 

and local interested stakeholders will be 

engaged to assist marginal land holding 

and low income level population. The 

project will provide income generation 

trainings and livelihood trainings to 

marginal land holdings and low income 

level population. 

Along the 

entire 

alignment  

Pre-

construction 

and 

construction 

phase 

Project Proponent/ 

Local Stakeholders 

Rs. 1,200,000 

(Refer Table 8.3-3 

S.No. 1) 

S2 Impact due to Outside Workers   

S2-i 
Contractor’s camp 

operation activities 

Possible impact on social, 

cultural and religious 

practices due to in-

migration of people  

Security systems will be established to 

avoid various sorts of conflicts between 

the local and immigrants during the time 

of construction. 

Along the 

alignment and 

explosive 

material 

storage sites 

Construction 

phase 

Project Proponent/ 

Local Stakeholders 
 

S2-ii 
Contractor’s camp 

operation activities 

Degradation of sanitation 

and hygiene condition  

Contractor and labor workers will be 

responsible to maintain healthy sanitary 

and hygiene condition of labor camps and 

its vicinity. 

Along the 

alignment 

Construction 

phase 

Contractor/Project 

Proponent 

Included in Project 

Cost 

S2-iii 

Immigration of outside 

workers, establishment of 

labor camp, economic 

activity of labors with 

Impacts due to influx of 

people are anticipated. 

Pressure upon existing 

natural resources such as 

Contractor will be responsible to manage 

all the labor workers maintaining their 

daily schedule of labor camp and working 

hours of workers. 

Along the 

alignment and 

labor camp 

sites 

Construction 

phase 

Contractor/Project 

Proponent 
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Issue 

No. 
Project Activities Impacts Mitigation Measures Location Time 

Responsible 

Implementing 

Agency 

Associated Costs 

& its provision 

locals at market and 

settlement areas 

water, existing food 

availability, existing 

educational facilities are 

likely to be affected with 

the increase in the number 

of outside workers and the 

utilization of such 

resources and increase in 

the number of student in 

the existing educational 

facilities.  

S2-iv 

Road construction and 

acquisition of private land 

and property 

Conflict between workers 

and local people is likely 

during the time of 

construction. Conflict is 

likely as there could be a 

struggle between local 

people and labor workers 

for same commodity and 

natural resources.  

Security system will be established to 

avoid conflict between workers and local 

people. However, contractors will be 

responsible to control their own labors 

those are imported from outside the 

project area. 

Along the 

alignment and 

labor camp 

sites 

Construction 

phase 

Contractor/Project 

Proponent 
 

S3 Depriving locals form continuation of their economic and business activities during the construction of road   

S3-i 
Road construction 

activities 

Impact due to deprive from 

their economic activities 

during road construction 

Locals will be informed in advance to road 

excavation works. Sufficient time will be 

given to severely affected population to 

leave their affected physical structures 

including residence to resettle into 

appropriate places identified by the 

project.   Haphazard felling of trees along 

proposed alignment and side tipping upon 

private cultivated lands will be prohibited. 

Along the road 

alignment  

Road 

excavation at 

pre-

construction 

phase 

Contractor/Project 

Proponent 
 

S3-ii 
Road construction 

activities 

Possible impact on 

people’s cultural behavior 

and local economy due to 

alter in economic activities 

Contractors will strictly instruct workers to 

stay away from and respect local cultural 

assets, to avoid any direct harm to those 

items or to hurt the traditional feelings of 

local people. 

Along the 

alignment 

Construction 

phase 

Project Proponent/ 

Local Stakeholders 

Rs. 1,000,000 

(Refer Table 8.3-4 

S.No. 12) 

S4 Health and safety issues during Construction   
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Issue 

No. 
Project Activities Impacts Mitigation Measures Location Time 

Responsible 

Implementing 

Agency 

Associated Costs 

& its provision 

S4- i 

Track opening, opening of 

tunnel portals, 

construction of structures 

and bridge 

Occupational Health and 

Safety of labors during 

construction 

Working safety measures will be executed 

by the contractor to workers providing 

ample numbers but not limited to helmets, 

boots, rubber gloves, and masks as 

required. Life of worker will be ensured 

by maintaining Life insurance of each 

worker of the project. First aid facilities 

for the workers will be provided at 

working sites as well as at labor camp 

sites. 

Along the 

alignment and 

labor camp 

sites 

During 

construction 

Contractor/Project 

Proponent 

Rs. 5,000,000 

(Refer Table 8.3-4 

S.No. 8) 

S4 – ii 

Track opening and earth 

excavation works with 

Vibration, high decibel of 

noise, dust and air 

pollution might deteriorate 

human health of local 

people. 

Health and Safety of the 

local people 

Earth excavation and construction work 

will not be executed during night hours. 

Time schedule of such work will be fixed 

and will be informed to locals as well as 

dissemination related information through 

voice media and newspaper. Awareness 

will be provided to locals about health and 

safety regarding such activities.  

Along the 

entire 

alignment 

During 

excavation 

and 

construction 

works 

Contractor/Project 

Proponent 

Rs. 10,000,000 

(Refer Table 8.3-4 

S.No. 5 & 4) 

S4- iii 

Road formation clearance 

and opening of tunnel 

portal 

Safety issues due to 

handling of explosives, 

during transporting, storing 

and use 

Handling of explosives, its transportation, 

storing and use will be other issues of 

safety during construction. Handling of 

combustible and explosive will be carried 

out as per prevalent acts and regulations. 

Along the 

entire 

alignment  

During 

construction 

Contractor/Project 

Proponent 

Rs. 5,000,000 

(Refer Table 8-4 

No. 8) 

S4- iv 

Construction vehicles will 

run on existing roads 

disturbing other local 

transportation and 

movement of the local 

Road safety issues during 

construction works 

Construction Traffic Management Plan 

will be developed in the detailed design 

stage that will comply by contractor to 

maintain flow of construction vehicles 

without hampering good flow of passenger 

vehicles. 

Along the 

entire 

alignment  

During 

construction 

Contractor/Project 

Proponent 

Rs. 5,000,000 

(Refer Table 8.3-3 

S.No. 8) 

Socio-Economic & Cultural Environment (Operation Phase)    

S5 Social and cultural impacts due to Road Operation   

S5-i 
No direct  accessibility to 

people in road alignment 

Possible impact on 

livelihood based on 

business of various 

agricultural products. 

Minimizing impact on livelihood based on 

business of various agricultural products 

Along the 

entire 

alignment  

During 

construction 

Project 

Proponent/Local 

Stakeholders  

Included in Project 

Cost 
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Issue 

No. 
Project Activities Impacts Mitigation Measures Location Time 

Responsible 

Implementing 

Agency 

Associated Costs 

& its provision 

S5-ii 

Increase in Vehicular 

movement entire the road 

length 

Likely increase in road 

traffic accidents because of 

the speed and heavy flow 

of vehicles 

To avoid the accident road traffic signals 

and road marking and other safety 

measures will be applied to reduce driving 

risks and providing enhancements to 

driving conditions near the intersections of 

road. 

Along the 

entire 

alignment  

During 

construction 

and operation 

Project 

Proponent/Local 

Stakeholders 

Rs. 100,000 (Refer 

Table 8.3-3 S. No. 

12) 

S5 –iii 

Increasing number of labor 

workers for other 

opportunities and increase 

in outside migrants 

Trafficking and 

prostitution, consumption 

and import of alcoholic 

products could increase 

because of heavy flow of 

migrants and other people 

in search of opportunities 

in the project 

Municipalities. 

Avoiding trafficking and prostitution, 

minimizing consumption and import of 

alcoholic products. 

 

Along the 

entire 

alignment  

During 

construction 

and operation 

Project 

Proponent/Local 

Stakeholders 

 

S5-vi 

Prevention of direct 

accessibility into the 

highway 

Inaccessible / separation 

due to fragmentation of 

public and private land 

Locals inhabited adjacent to proposed 

highway will be provided with passing 

zones at 6 several locations as appropriate. 

At proposed 

passing zone 

areas  

During 

construction 

and operation 

Project 

Proponent/Local 

Stakeholders 

Included in Project 

Cost 
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Chapter 10 MONITORING OF THE PROPOSAL AND 

ENVIRONMENTAL AUDITING 

10.1 Monitoring Plan for Implementation of the Mitigation Measures 

Monitoring of the implementation of environmental protection measures provides a basis for logical 

comparison of the predicted and actual impacts of a proposal. Environmental monitoring involves the 

systematic collection of data to determine the actual environmental effects of the Project, compliance 

of the Project with regulatory standards, and the degree of implementation and effectiveness of the 

environmental protection measures. Such monitoring also provides an opportunity to further identify 

any unpredicted impacts and implement necessary measures to avoid costly mistakes, it any. 

In accordance with Rule 13 of the EPR 1997, the concerned agency- the Ministry of Physical 

Infrastructure and Transport in this case- is the legally responsible monitoring agency. This Rule also 

empowers MoPIT to issue additional environmental control measures and directives to the Project to 

adopt measures to reduce or control impacts if the actual impacts are higher than the ones specified in 

the conditions prescribed at the time of approving the proposal for implementation. Schedule 6 of the 

EPR, 1997 also provides a framework to include monitoring agency, time-schedule and monitoring 

indicators in the EIA report. With these considerations, the following sub-sections describe the types 

of monitoring, parameters, locations, schedules and responsibilities for monitoring. 

Implementation bodies of monitoring depends on the phases and monitoring items. Each responsible 

body is elaborated in Table 10.2-3. 

10.1.1 Types of Monitoring 

The National EIA Guidelines of 1993, the EIA Guidelines for Forestry Sector of 1995 and the EIA 

Guidelines for Road Sector propose three types of monitoring. They are baseline monitoring, 

compliance and impact monitoring.  

10.1.1.1 Baseline Monitoring 

A baseline monitoring helps to generate baseline condition of the environmental resources. In general, 

it is carried out if there is a significant time lapse between the preparation of the EIA report and the 

construction stage or a change on environmental quality is noticeable.  

10.1.1.2 Compliance Monitoring 

The compliance monitoring is essential in order to ensure that environmental protection measures, 

other requirement set-forth are complied with, and this monitoring is not concerned with determining 

actual effects of the Project activities on the environment. While impact-monitoring helps to evaluate 

the effectiveness of the recommended in the field. Furthermore, this type of monitoring helps to 

increase understanding of cause-effect relationships between the human activity and environmental 

changes. 

In sum, environmental monitoring approaches to verify the accuracy of EIA prediction and determine 

the effectiveness of measures to mitigate adverse impacts of Project on the environment. Within this 

broad framework, this study recommends the compliance with the following requirements. The Project 

will comply with for the implementation of the proposed mitigation measures. 

 Incorporation of environmental protection measures in the detail design, contract document 

and tender documents; 

 Allocation of cost for environmental protection measures in tender bidding; 

 Allocation of adequate budget for compensation of land, property, agro-products, tree cutting, 

transportation and stockpiling of forest products and temporary acquisition of private land.  

 Regular supervision of spoil loading, transportation and dumping at designated sites; 
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 Regular supervision on materials handling at earthworks, and stockpiling of construction 

materials; 

 Provisions for health and sanitation facilities at work camp, labor camps etc.; 

 Procedures for safe storage and use of toxic materials; 

 Extent of local labors employed and skill training launched; 

 Regular water sprinkling to arrest construction related dust pollution and vehicle maintenance 

to minimize gaseous/smoke emission 

 Inquiry on the usage of pressure horn on vehicles in settlements, health, and educational 

institutions; 

 Usage of timber for frames by the Project, and firewood by construction workers; 

 Occasional supervision on the possible impacts of labors on adjoining forests and wildlife; 

 Drainage management; 

 Provision for occupational and safety measures; 

 Compensatory plantation of loss tress; 

 Launching of skill training and public awareness activities; and other condition set-forth 

during the approval of the EIA report, it any. 

Although, the environmental monitoring is not the responsibility of the Proponent, based on the 

provision of the existing environmental laws, the Project has planned to monitor the compliance of the 

technical specification as an in-built practice. In order to guide the compliance monitoring, an inter-

ministerial monitoring team is proposed. This monitoring team will comprise of the representative 

each from MoFE, MoPIT and DoR, this team will make necessary site visit to oversee the compliance 

monitor.  

10.1.1.3 Impact Monitoring 

Impact monitoring is generally carried out to know the effectiveness of the environmental protection 

measures. Hence, an impact monitoring evaluation study is proposed to carry out at the end of the 

Project construction phase or within two years of Project implementation. Impact monitoring 

evaluation will focus each impact predicted and effectiveness of environmental protection measures. 

This will also emphasize the stability of slopes, spoil disposal sites, work camp and labor camp, use to 

toxic wastes on local environment, including the utilization of cash compensation, to the extent 

possible, condition of the local forest, and said plantation etc.  

10.1.2 Monitoring Parameters 

Based on the level of site-specific information or existing data series and impacts prediction, efforts 

are made to make the indicators measurable and diagnostic with loss natural variability and broad 

applicability. In this context, the following indicators will be monitored during the Project 

construction and operational stages of this tunnel road Project.  

10.1.2.1 Physical Parameters 

During the construction stage, total quantity of filling materials and their spoil bank reclamation 

activities, disturbance to natural slope and drainage patterns, provision for adequate drainage facility 

and water diversion through the embankment with its channeling will be monitored as and when 

necessary. In addition, the monitoring parameters such as the frequency of vehicle maintenance, 

number of safety equipment provided to the labor force, including mask, helmet, glove and ear plugs, 

erection of informatory, safety and no noise signs at settlements, education and health institutions,  

establishment of safety barriers and sound barriers at roads crossing and settlements area. All these 

parameters will be monitored at alignment area and around its RoW.  

During the operational stage, noise and vibration level due to road operation increase in vehicle plying 

will be monitored, accumulation, blockage of natural drainage patterns due to the embankment will be 

monitored regularly.  
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10.1.2.2 Biological Parameters 

During the construction period, about 950 m3 of standing wood volume will be extracted as a part of 

site clearance and 647 trees will fall down. The Project will monitor the actual loss of the number of 

trees, forest area, and amount of timber extracted and utilization of forest products. The Project will 

also monitor the number of tea stalls and restaurant constructed along the vicinity of the alignment, 

which uses firewood as energy source, fuel-wood trade, use of firewood, or kerosene per month by the 

construction workers, use of LP gas or electricity or other alternative energy for cooking and heating 

proposes by the Project staffs. Similarly, the Project will monitor the number of construction workers 

and their dependents visiting the forests for firewood collection and general condition of the 

community forest.  

During operational stage, the Project will monitor the condition of the compensatory plantation site 

and the survival rate of the planted species twice a year for five years in order to evaluate the 

effectiveness of the mitigation measures.  

10.1.2.3 Socio-economic Parameters 

This Project will provide employment opportunity to a number of construction workers. However, the 

Contractor may employ the outside labors to accomplish the assigned work in time, thereby exerting 

additional pressure on environmental resource. Hence, the Project will monitor the percentage of local 

construction labors according to the type of work, number of women employed, number of outside 

district labors and their dependents. The Project will also monitor the number of tea stalls that will be 

establish and use firewood along the construction site, health and sanitation facilities in the work camp 

and labor camp. Similarly, the number of children of construction workers enrolled in the local school 

and physical facilities, number of teachers will be monitored. Number of labor force collecting 

drinking water from the public tap, type of compensation provided to the affected people, and type and 

extent of damage to local infrastructures such as drinking water supply, pipes, irrigation schemes, 

electrical poles, and rehabilitation of such facilities will be monitored. Similarly, the Project will 

monitor the rate of compensation of acquired or damaged houses, land or other properties, and use of 

received compensation if possible, in-migration and out-migration along the corridor. The Project will 

also monitor the events of social disharmony and related disputes, cases of prostitution activities and 

influence of outside labors on religion and observance of festivals, if any, during the construction 

stage. 

During the operation stages, the Project will monitor intermittently the air, water, noise pollution and 

vibration effect on the settlement area along the road corridor and change in socio-economic 

conditions of the local people. 

10.1.3 Monitoring Locations, Schedules and Responsibilities 

Timing for environmental monitoring depends on the nature of parameters. It can be done regularly or 

intermittently. The project will execute monitoring activities during the time of construction and 

operation of the project for environmental impacts. Baseline, Compliance and Impact Monitoring will 

be carried out for specific parameters for physical, biological and socio-economic and cultural 

environment maintaining appropriate indicators and appropriate methods of monitoring. Compliance 

monitoring will be done regularly whereas the impact monitoring will be done after the completion of 

the construction activities, in general, methods such as observation, inspection, interview, counting 

and/or measurement could be used for monitoring. The monitoring will be location specific or the 

whole project area, depending upon the nature and coverage of fore-mentioned parameters. 

Monitoring activities has been proposed to avoid and reduce impacts of the project into acceptable 

level in appropriate time at appropriate location with appropriate cost.  

As per the EPR 1997, the Ministry of Physical Infrastructure and Transport is legally responsible for 

environmental monitoring works. The Project has planned to develop and in-built monitoring system, 

as a part of project administration, by establishing a separate Environmental Unit. The Proponent will 

seek technical assistance, if required, from the Geo-Environment and Social Unit of the Department of 

Road. In any case, the Project will carefully monitor activities of the contractors and the supervisory 

consultants. The DoR, MoPIT will evaluate the monitoring result, as and when necessary. The Project 
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intends to invite independent monitoring team to reposition its environmental image. The project 

considers that the environmental agencies will have a number of opportunities to visit and monitor the 

Project activities as a part of compliance monitoring. Hence, environmental monitoring is an 

additional commitment of the Proponent to best implement the mitigation measures and make the road 

system environmental-friendly.  

10.2 Adverse Impacts Monitoring Plan 

10.2.1 Monitoring Parameters 

Among the environmental and socio-economic items studied in the EIA survey, items listed in the 

following Table 10.2-1 and 10.2-2 are selected for monitoring targets during the planning/construction 

phase and the operation phase. 

Table 10.2-1Environmental Monitoring Parameters in Planning/Construction Phase 

1 Air NO2, SO2 and PM10 

2 Water BOD and TSS 

3 Noise Noise 

4 Waste Soil Waste, Solid Waste and Liquid Waste 

5 Water regime Surface water (Volume, speed, depth) 

  
Ground water (depth) 

  
Springs 

6 Geology Slope stability 

7 Land use, Local resource use, Communal/ Common resource use rights 

8 Water Use Rights /Water use 

9 Sanitation, Public Health Condition, Infectious diseases such as HIV/AIDS 

10 Occupational Health and Safety, Healthy Working environment 

11 Accidents, crime Traffic accidents 

‘Involuntary Resettlement and/or Loss of Properties’ will be monitored as the RAP monitoring. 

Table 10.2-2 Environmental Monitoring Parameters in Operation Phase 

12 Water regime Surface water (Volume, speed, depth) 

  
Ground water (depth) 

  
Springs 

13 Geology Slope stability 

14 Water Rights /Water use 
 

10.2.2 Monitoring Form 

DOR, as the Project owner, will conduct periodical monitoring at each Project phase, using the 

following monitoring formats. General monitoring period for some items after operational phase will 

be considered, for example 5 years. However, if it is observed exceeding impacts much more than 

expected degrees and is not able to be covered by planned mitigation measures, the monitoring periods 

will be extended with appropriate additional measures. 

10.2.2.1 Planning and Construction Phase 

(1)  Air (Ambient air quality) Monitoring Format 

Item (Unit) 
Measurement 

(24 hr.) 

Nepal 

Environmental 

Standard (24 hr.) 

Pre-Project 

Measurement 

(24 hr.) 

Survey Method 

NO2  

(micro 

gram/m3) 

 
150 (WHO) 

Maximum 80 
 

Location :1 (Khwopa Engineering 

College, Bhaktapur), 2 (Jagati, 

Bhaktapur), 3 (Chadani Chowk, 

Banepa), 4 (Tunnel Western and 

Eastern Portal) 

Interval: 1 measurement in every month 

SO2  

(micro 

gram/m3) 

 
150 (WHO) 

Maximum 70 
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PM10  

(micro 

gram/m3) 

 
70 (WHO) 

Maximum 120 
 

(work day), or upon urgent 

request/complaint from local residents. 

Survey method: Continuous 

measurement for 1 hour to obtain the 

average concentration of the hour. 

Then take average of the 24 

measurements.  

Other 

(Complaints, 

Observations) 

Date :  

Location :  

Problem :  

Solution measures taken :  

Follow-up condition observation :  

Water (Public surface water quality) Monitoring Format 

Item (Unit) Measurement 

Nepal 

Environmental 

Standard 

Pre-Project 

Measurement 
Survey Method 

pH    Location :1 (Bikateshwor Mahadev Khola, 

downstream ), 2 (Punyamata Khola, 

downstream of the HW), 3 (Tunnel 

Western and Eastern Portal) 

Interval: 1 measurement in every month 

(work day), or upon urgent 

request/complaint from local residents. 

TSS (mg/l)  30-200 mg/L  

BOD (mg/l)  100 mg/L 
 

Coliform  MPN/100ml  

Survey method: 1 to 3 sampling per 

measurement. Take average as the survey 

result.  

Other 

(Complaints, 

Observations) 

Date :  

Location :  

Problem :  

Solution measures taken :  

Follow-up condition observation :  

For Waste Water monitoring, see Liquid Waste.  

(2)  Noise (Ambient noise) Monitoring Format 

Item (Unit) 
Measurement 

(dB) 

International 

Environmental 

Standard (dB) 

Pre-Project 

Measurement 

(dB) 

Survey Method 

Noise  

WHO 

Uncomfortable 

: 120 - 

Very high : 90 - 

Medium : 70 - 

Peace : 50 - 

On the 

existing HWY 

(expected 

level):  

 

At the Eastern 

Portal (peace 

condition):  

Location :1 (Khwopa Engineering 

College, Bhaktapur), 2 (Jagati, 

Bhaktapur), 3 (Chadani Chowk, 

Banepa), 4 (Tunnel Western and 

Eastern Portal) 

Interval: 1 measurement in every month 

(work day), or upon urgent 

request/complaint from local 

residents. 

Survey method: 10 minutes continuous 

measurement in one hour for at least 

4 times in day time for all 4 

Locations, and another 4 times in 

night time for Tunnel Locations. 

Other 

(Complaints, 

Observations) 

Date :  

Location :  

Problem :  

Solution measures taken :  

Follow-up condition observation :  
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(3) Waste Management Monitoring Format 

Items Sub-items/Location Monitoring ( once in every month ) 

1) Soil 

Excavation area 

 Disposal to construct the 

base for the Road 

Planned volume :  

Excavated volume (m3, %):  

Remaining volume (m3, %):  

Disposal and/or storage condition :  

Problems/Concerns :  

Solution measures taken :  

Follow-up condition observation :  

 

Temporal Storage Area 

 Reuse for road embankment 

 Disposal or reuse for 

public/private purposes 

Planned volume :  

Excavated volume (m3, %):  

Remaining volume (m3, %):  

Disposal and/or storage condition :  

Problems/Concerns :  

Solution measures taken :  

Follow-up condition observation :  

2) Solid 

Waste 

Construction work areas 

Labor/contractor camps  

Road/Bridge  

 

Main types of the waste generated :  

Total volume for disposal :  

Date of disposal :  

Contractor name for disposal :  

Location of disposal :  

Cost of disposal :  

Reused/Recycled waste types :  

 

Stock yards (West) 

          (East) 

Main types of the waste generated :  

Total volume for disposal :  

Date of disposal :  

Contractor name for disposal :  

Location of disposal :  

Cost of disposal :  

Reused/Recycled waste types :  

 

Water Treatment Plant 

(Discharge from the Camps) 

Main types of the waste generated : Sludge 

Total volume for disposal :  

Date of disposal :  

Contractor name for disposal :  

Location of disposal :  

Cost of disposal :  

Reused/Recycled waste types :  

3) Liquid 

Waste 

Water Treatment Plant 

(Discharge from the labor 

and contractor camps) 

Mechanical workshop and 

fuel storage area 

 

Location :1 (West Plant discharge point), 2 (East Plant 

discharge point) 

Interval: 1 measurement in every month (work day), or upon 

any irregularity or request/complaint from local residents. 

Survey method: 1 to 3 sampling per measurement. Take 

average as the survey result.  

(4) Water regime, water use Monitoring Format 

Items 
Monitoring (1 measurement in every month, or upon any irregularity or 

request/complaint from local residents.) 

1) Surface water sources 

Location :  

Any change compared to Pre-Project condition : YES / NO 

If YES, describe :  

PHOTO :  

Related water users :  

Solution measures taken :  

Follow-up condition observation :  

2) Groundwater sources 

Location :  

Any change compared to Pre-Project condition : YES / NO 

If YES, describe :  

PHOTO :  

Related water user :  

Solution measures taken :  
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Items 
Monitoring (1 measurement in every month, or upon any irregularity or 

request/complaint from local residents.) 

Follow-up condition observation :  

3) Spring water sources 

Location :  

Any change compared to Pre-Project condition : YES / NO 

If YES, describe :  

PHOTO :  

Related water user :  

Solution measures taken :  

Follow-up condition observation :  

(5) Slope Stability Monitoring Format 

Items Monitoring (Every day in morning and evening) 

Slope stability 

Location :  

Any abnormality from planned condition : YES / NO 

If YES, describe :  

PHOTO :  

Potential cause :  

Solution measures taken :  

Follow-up condition observation :  

(6) Land use, Local resource use Common resource use rights Monitoring Format 

Items Monitoring ( as occurrence of issues) 

Community forest 

Date :  

Communication originated by :  

  Responded by :  

Issue :  

Field observation conducted by (Date) : 

PHOTO :  

Potential cause :  

Solution measures taken :  

Follow-up condition observation :  

Communication with Ranger Post / DFO :  

(7) Work Related Issues Monitoring Format 

Items Monitoring ( as occurrence of issues) 

Negative impacts on 

sanitation and public 

health condition 

involving the workers 

hired by the Project 

Infectious diseases 

such as HIV/AIDS 

involving the workers 

hired by the Project 

Date :  

Issue :  

Field observation conducted by (Date) : 

PHOTO :  

Potential cause :  

Solution measures taken :  

Follow-up condition observation :  

Report / Communication with respective public offices :  

Industrial safety and 

health, Working 

environment among 

the workers hired by 

the Project 

Date :  

Issue :  

Field observation conducted by (Date) : 

PHOTO :  

Potential cause :  

Solution measures taken :  

Follow-up condition observation :  

Report / Communication with respective public offices :  

Traffic accidents 

involving the vehicles 

hired by the Project 

Date :  

Issue :  

Field observation conducted by (Date) : 

PHOTO :  

Potential cause :  

Solution measures taken :  

Follow-up condition observation :  
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Items Monitoring ( as occurrence of issues) 

Report / Communication with respective public offices :  

Child Labor Issues 

Date :  

Issue :  

Field observation conducted by (Date) : 

PHOTO :  

Potential cause :  

Solution measures taken :  

Follow-up condition observation :  

Report / Communication with respective public offices :  

Crime involving the 

workers hired by the 

Project 

Date :  

Issue :  

Field observation conducted by (Date) : 

PHOTO :  

Potential cause :  

Solution measures taken :  

Follow-up condition observation :  

Report / Communication with respective public offices :  

10.2.2.2 Operation Phase 

(1) Water regime, water use Monitoring Format 

Items Monitoring (1 measurement in every month, or upon any irregularity.) 

1) Surface water sources 

Location :  

Any change compared to Pre-Project condition : YES / NO 

If YES, describe :  

PHOTO :  

Related water users :  

Solution measures taken :  

Follow-up condition observation :  

2) Groundwater sources 

Location :  

Any change compared to Pre-Project condition : YES / NO 

If YES, describe :  

PHOTO :  

Related water users :  

Solution measures taken :  

Follow-up condition observation :  

3) Spring water sources 

Location :  

Any change compared to Pre-Project condition : YES / NO 

If YES, describe :  

PHOTO :  

Related water users :  

Solution measures taken :  

Follow-up condition observation :  

(2) Slope Stability Monitoring Format 

Items Monitoring ( once in every month ) 

Slope stability 

Location :  

Any abnormality from planned condition : YES / NO 

If YES, describe :  

PHOTO :  

Potential cause :  

Solution measures taken :  

Follow-up condition observation :  

The Environmental Monitoring Plan for each parameter including indicators for monitoring, together with 

location, time and frequency of monitoring by responsible agency is summarize in the Table below.  
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Table 10.2-3 Monitoring Plan and Schedule 

S.N. Parameters Indicators Methods Locations 
Frequency / Time 

schedule 

Responsible Monitoring 

Agency 

A. Baseline Monitoring                                                                                     

Physical Environment 

1 
Muck / Spoil Site Management 

Plan prepared and Materialized  

Muck / Spoil Site 

Management Plan prepared 

by Contractor  

Review of EIA Document, 

Enquiry with proponent 

and EIA Team 

Proponent office 
Weekly/During pre-

construction Stage 
Project/ EMU/ Consultant  

2 

Construction Camp 

Management Plan prepared and 

Materialized 

Construction Camp 

Management Plan prepared 

by Contractor 

Review of EIA Document, 

Enquiry with proponent 

and EIA preparing 

consultant 

Proponent office, 

EIA preparing 

consultant office 

Weekly/During pre-

construction 
Project/ EMU/Consultant 

3 
Site selection of workers and 

contractor camps  

Open space and barren land 

along the alignment 

Verify sites with the 

identified location 

presented in EIA  

Project sites 

Once/Pre-

Construction and 

Preparation Phase 

DOR/Project/EMU/ 

Consultant  

 
Site selection for asphalt mix 

plant and Stock yard 

Open space and barren land 

along the alignment 

Verify sites with the 

identified location 

presented in EIA  

Project sites 

Monthly/Pre-

Construction and 

Preparation Phase 

DOR/Project/EMU/ 

Consultant  

4 

Occupational Health and Safety 

Management Plan prepared and 

Materialized 

Occupational Health and 

Safety Management Plan 

prepared by Contractor 

Review of EIA Document, 

Enquiry with proponent, 

consultant and EIA Team 

Proponent office 
Daily/During pre-

construction 
Project/ EMU/Consultant 

5 Landslides and vulnerable areas 
Identified and mentioned in 

design and project report 

Review of documents and 

field verification  
Proponent office 

Weekly/During pre-

construction 

Project/ EMU/Consultant 

/ Proponent  

6 Existing infrastructures 

Number and type of 

affected infrastructures 

identified  

Review of document and 

field verification 

Project area, 

Proponent & 

consultant office  

Weekly/During pre-

construction 

Project/ EMU/Consultant 

/ Proponent 

7 Identified spoil disposal sites 
Sites identified during 

Design stage 

Review of document and 

field verification 

Project area, 

Proponent & 

consultant office 

Dry  and wet 

Season/During pre-

construction 

Project/ EMU/Consultant 

/ Proponent 

8 Identified labor camp sites.  
Sites identified during 

feasibility 

Review of document and 

field verification 

Project area, 

Proponent & 

consultant office 

Once/During pre-

construction 

Project/ EMU/Consultant 

/ Proponent 

9 Land use 
Type of  land acquired for 

the project 
Observation 

Along the road 

alignment 

Dry  and wet 

Season/Prior to 

construction and 

during construction 

Project/ EMU/Consultant 

/ Proponent 

10 Water shed 
Erosion slope stability in 

the catchment and streams 

Observation 

Measuring water 

depth/volume 

Along the road 

alignment 

Dry  and wet 

Season/Prior to 

construction and 

during construction 

Project/ EMU/Consultant 

/ Proponent 
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S.N. Parameters Indicators Methods Locations 
Frequency / Time 

schedule 

Responsible Monitoring 

Agency 

11 
Air and water quality 

parameters 

Aforementioned  

parameters 
Measurement 

Along the road 

alignment 

Dry  and wet 

Season/Prior to 

construction and 

during construction 

Project/ EMU/Consultant 

/ Proponent 

Biological Environment 

1 

Forest Clearing and its 

Management Plan prepared and 

Materialized 

Forest Clearing and its 

Management Plan prepared 

by Contractor 

Review of forest act and 

rules, Enquiry with 

proponent  

Proponent office 
Weekly /During pre-

construction 

Project/ EMU/Consultant 

/ Proponent 

2 
Compensatory Re-plantation 

Plan prepared and Materialized 

Compensatory Plantation 

Plan prepared by 

Contractor 

Review of Document, 

Enquiry with proponent 

and Consultant 

Proponent office, 

EIA preparing 

consultant office 

Weekly/During pre-

construction 

Project/ EMU/Consultant 

/ Proponent 

3 Existing ecosystem condition 
Ecosystem (Fauna and 

Flora)along the alignment 

Review and field 

Observation and  

measurement 

Along the 

alignment 

Monthly/During pre-

construction 

Project/ EMU/Consultant 

/ Proponent 

4 Number of trees felling 
Affected trees identified 

and marked  

Review and field 

Observation and  

measurement 

Along the 

alignment 

Bi-Weekly/During 

pre-construction 

Project/ EMU/Consultant 

/ Proponent 

5 Forest areas and CFUGs 
Number of user groups and 

current utilization practice 

Field review & 

measurement, discussion 

with CFUGs  

Along the 

alignment 

Bi-Weekly/During 

pre-construction 

Project/ EMU/Consultant 

/ Proponent 

Socio-Economic and cultural Environment 

1 
Procedures of land acquisition 

and compensation  

Land acquisition 

procedures; Field & HH 

survey, Inventory of 

affected infrastructures  

Review of Document, 

RAP Report, Interaction 

with Locals and proponent 

Proponent office, 

consultant office 

Weekly/Before 

construction/ Project 

preparation phase 

Project/EMU/ Proponent / 

Consultant / DOR 

2 
Social management plans as per 

TOR prepared and placed 
Plan prepared by contractor  

Review of RAP 

Document, Enquiry with 

proponent locals 

Proponent office, 

consultant office 

Weekly/During pre-

construction 

Project/EMU/ Proponent / 

Consultant / DOR 

3 
Potential loss of land, properties 

and business 

Land use pattern as per 

EIA & RAP, affected 

households  

Review of RAP and field 

verification 

Along the 

alignment 

Weekly/During pre-

construction 

Project/EMU/ Proponent / 

Consultant / DOR 

4 Likely Resettlement 
PAFs and SPAFs identified 

in RAP and EIA 
Review of EIA and RAP 

Along the 

alignment 

Weekly/ During pre-

construction 

Project/EMU/ Proponent / 

Consultant / DOR 

5 Number of affected households 
Houses existed along the 

alignment 

Review of RAP and field 

verification 

Along the 

alignment 

Weekly/During pre-

construction 

Project/EMU/ Proponent / 

Consultant / DOR 

6 Number of PAFs and SPAFs 
Number of houses and land 

owner along the alignment 

Review of RAP and field 

verification 

Along the 

alignment 

Once/During pre-

construction 

Project/EMU/ Proponent / 

Consultant / DOR 
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S.N. Parameters Indicators Methods Locations 
Frequency / Time 

schedule 

Responsible Monitoring 

Agency 

7 
Relocation and resettlement 

area 

Resettlement area 

identified 

Review of detail design 

and resettlement plan  

Proponent office, 

consultant office 

Bi-Weekly/During 

pre-construction, 

during detail design 

phase 

Project/EMU/ Proponent / 

Consultant / DOR 

8 
Relocation and rehabilitation of 

affected infrastructures 

Status and benefit from the 

affected infrastructures, 

such as well, spout, and 

other water sources 

Site observation and 

discussion with locals, if 

relocated 

Measuring water 

depth/volume 

Along the 

highway 

alignment 

Weekly/During Pre-

construction and  

immediately during 

construction  

Project/EMU/ Proponent / 

Consultant / DOR 

B. Compliance Monitoring                                                                                 

Physical Environment 

1 

Restriction on haphazard 

disposal of spoil along hill 

slopes, vegetated areas, water 

bodies and sensitive areas 

Haphazard disposal of 

spoil 

Field visit along alignment 

corridor 

Along highway 

corridor 

Weekly / during site 

clearance and project 

construction 

Project/EMU/ Proponent / 

Consultant/Contractor  

2 

Enforce the use and Regular 

monitoring of spoil loading, 

transportation and dumping at 

recommended disposal site 

Status of disposal land, 

vegetation cover, drainage 

system, initiated erosion, 

affected aesthetic value 

Observation, Interview, 

Photographs, Vegetative 

restoration plan 

Designated Sites 

of spoil disposal 

Weekly / during site 

clearance and project 

construction 

Project/EMU/ Proponent / 

Consultant /Contractor 

3 
Regular monitoring on materials 

handling at earthworks 

Stockpiling of excavated 

and construction materials  

Observation, Interview, 

Photographs 

Designated Sites 

of spoil disposal 

Weekly / during site 

clearance, 

construction 

Project/EMU/ Proponent / 

Consultant /Contractor 

4 

Procedures for safe storage and 

use of explosives and toxic 

materials 

Adoption of explosive & 

Toxic 

management/handling plan 

by contractor, safe 

transport, storage and use  

Site observation and 

discussion with local 

residents, workers. Public 

alert; Contingency 

planning. 

Project alignment  
Monthly/ during 

construction 

Project/EMU/ Proponent / 

Consultant /Contractor 

5 

Regular water spraying to arrest 

dust and vehicle maintenance to 

minimize gaseous emission 

Water sprinkling during 

construction and 

availability of water 

sprinkling vehicles  

Site observation and 

discussion with locals 

Project 

construction sites 

especially near 

settlement areas 

Twice a day during 

construction and 

excavation period 

Project/EMU/ Proponent / 

Consultant /Contractor 

6 

Timely construction of other 

slope protection measures, such 

as, retaining walls 

Bio-engineering, adoption 

of slope protection 

measures 

Site observation and 

discussion with locals 

Location where 

mass cutting is 

required as per 

design estimate 

Twice a week during 

construction and 

excavation period 

Project/EMU/ Proponent / 

Consultant /Contractor 

7 

Rehabilitation and restoration of 

work camps and labor camp(s) 

etc.  

Slope stability & drainage, 

close pits latrines, 

sanitation and vegetation 

Site inspection, discussion 

with workers and local 

people. 

Proposed camp 

site locations and 

along the 

Daily/After the 

completion of 

construction work 

Project/EMU/ Proponent / 

Consultant /Contractor 
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S.N. Parameters Indicators Methods Locations 
Frequency / Time 

schedule 

Responsible Monitoring 

Agency 

condition Vegetative restoration plan highway 

alignment 

8 

Proper reclamation of disposal 

sites with vegetation and 

drainage 

Status of such sites, 

erosion, landslide, 

drainage, disposal into 

water bodies, vegetation 

cover, impact adjacent 

lands 

Site observation, 

discussion with local 

people, observe spoil 

disposal practice of 

contractor. 

Vegetative restoration plan 

Along the 

highway 

alignment 

Weekly / During site 

clearance,  

Construction and 

excavation 

Project/EMU/ Proponent / 

Consultant /Contractor 

9 
Integration of local people's 

environmental concerns 

Opinions and suggestion 

during public consultation 

and feasibility stage  

Review design reports, 

discussion with local 

stakeholders. 

Proponent office/ 

EIA preparing 

consultant 

Bi- Weekly/During 

the study and design 

process and prior to 

approval. 

Project/EMU/ Proponent / 

Consultant /Contractor 

10 
Inquiry on the usage of pressure 

horn in sensitive area 

Blow of pressure horns in 

immediate sensitive area  

site observation, 

discussion with locals and 

interview 

Settlements, 

health and 

educational 

institutions 

Weekly / During 

operation  

Project/EMU/ Proponent / 

Consultant /Contractor 

11 Road safety and accident 
Number accidents along 

highway 

Observation of accident 

records, interview with 

locals  

Project area 

Monthly / 

construction and 

operation stage 

Project/EMU/ Proponent / 

Consultant /Contractor 

Biological Environment 

1 
Compensatory plantation in the 

ratio of 1:25 and its protection 

Implementation of 

plantation program by 

CFUGs and other 

responsible body 

Site observation, 

discussion with locals 

Sites selected for 

re-plantation 

Monthly/ during 

construction and 

operation phase 

Project/EMU/ Proponent / 

Consultant / Contractor/ 

Forest Officer 

2 
Care for vegetation in the RoW 

and immediate vicinity 

Vegetation remaining 

along the RoW during 

earthwork and excavation  

Site observation, 

Vegetative restoration plan 

Along RoW of 

this road section 

Monthly/ during 

construction and 

operation phase 

Project/EMU/ Proponent / 

Consultant /Contractor 

3 
Plantation of vegetation in the 

cut slope. 
Plantation of vegetation 

Site observation, 

Vegetative restoration plan 

High cut slopes 

and box cutting 

areas  

Monthly/ 

construction and 

operation phase 

Project/EMU/ Consultant 

/Contractor/ Forest 

Officer 

4 Ecosystem 
Status of Ecosystem 

(Fauna and Flora) 
Site observation 

Agricultural and 

Aquatic 

environment 

At least twice a year 

in the dry and wet 

season/ construction 

and operation phase 

Project/EMU/ Consultant 

/Contractor/ Bi0-engineer 

5 
Bio-engineering application on 

unstable slope. 
Bio-engineering works Site observation 

High cut slopes 

and road side 

area 

Monthly/ 

construction and 

operation phase 

Project/EMU/ Consultant 

/Contractor/ Bi0-engineer 
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S.N. Parameters Indicators Methods Locations 
Frequency / Time 

schedule 

Responsible Monitoring 

Agency 

Socio-Economic and Cultural Environment 

1 
Compensation of land, property 

and agro-products 

Allocation of budget in 

contract and documents, 

distribution of 

compensation  

Review of design and 

project specification, 

observation and interview 

with Affected 

Proponent and 

consultant office/ 

project area/ field  
Weekly/Preparation 

and pre-construction 

phase and following 

the completion of 

detailed design 

Project/EMU/ Proponent / 

Consultant /Contractor 

2 
Temporary acquisition of 

private land 

Allocation of budget and 

distribution of 

compensation 

Review of design and 

project specification, 

observation and interview 

with Affected 

Proponent and 

consultant office/ 

project area/ field  

3 
Compensation paid to SPAFs 

for house, land and their status 

Distribution of 

compensation 

Site observation, 

interaction with affected 

locals SPAFs 

Resettlement 

area, project 

vicinity  

4 
Extent of local laborers 

employed and skill training  

Employment of local 

labors during construction 

Site observation, 

discussion and interview 

with labors 

Along the 

Highway 

Weekly / During 

construction 

Project/EMU/ Proponent / 

Consultant /Contractor 

5 
Health and sanitation facilities 

at workers camp and site etc. 

Health condition with 

record of health check 

Sanitary condition of Labor 

camps 

Site observation, 

discussion and interview 

with labors 

At camp sites and 

work camp sites 

Weekly / During 

construction 

Project/EMU/ Proponent / 

Consultant /Contractor 

6 
Ensure Life Insurance of the 

labors 

Insurance paper of the 

labors 

Review of contractor’s 

document and insurance 

paper  

Project sites, 

contractor’s 

office 

Monthly/Before 

commencement of 

construction work 

Project/EMU/ Proponent / 

Consultant /Contractor 

7 

Wage paid to laborers not less 

than wage fixed by concerned 

district to both male and female. 

Monthly wage paid to 

laborers 

Review of contractor’s 

documents, interview with 

laborers 

At construction 

site, labor camps 

Monthly / During 

Construction 

Project/EMU/ Proponent / 

Consultant /Contractor 

8 
Provision for occupational 

health and safety measures 

Use of safety measures by 

laborers 

Observation, interview 

with laborers 

At construction 

site, labor camps 

Monthly / During 

Construction 

Project/EMU/ Proponent / 

Consultant /Contractor 

9 
Occurrence of communicable 

diseases 

Health of construction 

laborers  

Observation, interview 

with laborers 

At construction 

site, labor camps 

Monthly / During 

Construction 

Project/EMU/ Proponent / 

Consultant /Contractor 

10 
Compensation for land 

acquisition 

Grievances of land 

acquisition and 

compensation  

Interview affected people, 

observe deed 

transformation  

Along the project 

alignment 

Before 

commencement of 

construction work 

Project/EMU/ Proponent / 

Consultant /Contractor 

11 Resettlement of SPAFs 
Resettled with proper 

compensation and Shelter   

Site observation, 

discussion and interaction 

with locals  

Resettlement 

areas and along 

the project sites 

Before 

commencement of 

construction work 

Project/EMU/ Proponent / 

Consultant /Contractor 

12 
Living standard and Economic 

status of the PAFs and locals 

Use of household facilities, 

employment, education and 

monthly earnings  of PAFs 

site observation, 

discussion with locals and 

interview with PAFs 

Resettlement 

areas and along 

the project sites 

Monthly / During 

construction and 

operation stage 

Project/EMU/ Proponent / 

Consultant /Contractor 
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S.N. Parameters Indicators Methods Locations 
Frequency / Time 

schedule 

Responsible Monitoring 

Agency 

13 
Launching of skill training, and 

public awareness activities 

Minutes of trainings, list of 

participants of trainings 

Review of training 

documents, interview with 

locals people 

Project area 

14 
Avoid damage and disturbance 

historical, cultural sites 

Resettlement of affected 

cultural sites 

site observation, 

discussion with locals 
Project area 

C. Impact Monitoring                                                                                             

Physical Environment 

1 Workers and contractor camps  
Sanitation and drainage 

condition 

Observation & interview 

with locals & camp 

workers 

Camp sites along 

the alignment 

Monthly / 

construction and 

operation stage 

Project/EMU/ Proponent / 

Consultant / DOR 

2 
Asphalt mix plant, Road 

excavation, Spoil disposal site. 

Disposal process, 

emissions, air, water, land  

& noise pollution 

Observation and air, water, 

land and noise level 

measurement 

Along the road 

alignment, Batch 

mixing & Spoil 

disposal  sites 

Monthly, 

Construction / Bi-

monthly, Operation 

Project/EMU/ Proponent / 

Consultant / DOR 

3 
Construction of road side 

drainage and location of dispose 

Impact upon private land 

due to dispose of side drain 

Observation and interview 

with locals 

Along the 

alignment 

Monthly / during 

operation 

Project/EMU/ Proponent / 

Consultant / DOR 

4 
Flow condition of Existing 

Drainage and watershed  

Blockage of natural 

drainage and erosion of 

adjacent land  

Observation and interview 

with locals 

Along the 

alignment 

Monthly / during 

operation 

Project/EMU/ Proponent / 

Consultant / DOR 

5 
Care and safe storage of top soil 

for later use. 

Storage of excavated 

materials and top soil 

Observation and interview 

with locals 

Along the 

alignment 

Monthly/Construction 

& excavation 

Project/EMU/ Proponent / 

Consultant / DOR 

6 
Disposal of excavated materials 

and other construction wastes 

Use of identified tipping 

sites with protection walls 
Observation 

Along the 

alignment 

Weekly/ construction 

and excavation 

Project/EMU/ Proponent / 

Consultant / DOR 

7 
Side tipping of excavated soils 

and wastes 

Impact upon adjacent 

private lands and 

infrastructures 

Observation 
Along the 

alignment 

Weekly /  

construction and 

excavation 

Project/EMU/ Proponent / 

Consultant / DOR 

8 
Landslides, erosion,  and 

unstable slopes 

Vulnerable landslide and 

erosion area, new cut 

slopes 

Observation 
Along the 

alignment 

Weekly /  

construction and 

excavation 

Project/EMU/ Proponent / 

Consultant / DOR 

9 
Safeguarding of Community 

Infrastructures  

Status of affected 

community infrastructures 
Observation 

Along the 

alignment 

Weekly/construction 

and excavation 

Project/EMU/ Proponent / 

Consultant / DOR 

10 Vibration on Structures 
Cracks of structures, health 

impact during excavation  

observation, discussion 

with locals and interview 

Along the 

alignment 

Weekly/construction 

and excavation 

Project/EMU/ Proponent / 

Consultant / DOR 

11 
Proper sitting of Camp 

sanitation facilities 

Sanitation along the camp 

sites 
Observation  

Along the camp 

sites 

Weekly/construction 

and excavation 

Project/EMU/ Proponent / 

Consultant / DOR 

12 
Quality of surface water, and 

water level changes 

River quality and water 

level 

Observation, water quality 

and water level 

measurement 

Along major 

river crossings & 

settlement areas 

Monthly/ 

Construction and 

operation 

Project/EMU/ Proponent / 

Consultant / DOR 
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S.N. Parameters Indicators Methods Locations 
Frequency / Time 

schedule 

Responsible Monitoring 

Agency 

and service sites 

including, Basuki 

pond, the 

locations of 

baseline data, etc. 

13 Air pollution near settlements. Air quality Air quality Measurement 
Along the major 

settlement 

Monthly, 

Construction /Bi-

monthly, Operation 

Project/EMU/ Proponent / 

Consultant / DOR 

14 
Air pollution, vehicular 

emission, noise, trafic volume  

Measure Air quality 

parameter like NOx, Sox, 

TSP, PM10, traffic volume 

count 

Measurement 
Along the major 

settlement 

Monthly, 

Construction /Bi-

monthly, Operation 

Project/EMU/ Proponent / 

Consultant / DOR 

15 
Maintenance of road and road 

structures. 

Status of road and its 

associated structures 
Observation  

Along the 

alignment 

Bi-monthly / during 

operation 

Project/EMU/ Proponent / 

Consultant / DOR 

16 
Surface flow interruption and its 

consequences along river. 

Direct disposal of spoil into 

major river, side casting  
Observation 

Along the 

highway 

alignment 

Weekly / construction 

and excavation 

Project/EMU/ Proponent / 

Consultant / DOR 

17 Emission gas Increasing transportation 

Relevant agencies will 

further strengthen the 

effort for promoting 

“environmentally 

sustainable transport” 

including promotion of use 

of mass transit such as bus 

and railroad for both 

passenger transport and 

cargo transport. 

Along the 

highway 

alignment 

Campaign once a 

year 

Project/EMU/ Proponent / 

Consultant / DOR 

Biological Environment 

1 
Status of  Forest adjacent to 

alignment 

Diversity of forest and 

availability of faunal 

species  

Observation and 

measurement 

Along the 

highway 

alignment 

Monthly / 

construction and 

operation phase 

Project/EMU/ Proponent / 

Consultant / DOR 

2 
Encroachment/degradation of 

forest. 

Density of forest and its 

status 

Observation and 

measurement 

Along the 

highway 

alignment 

Monthly / 

construction and 

operation phase 

Project/EMU/ Proponent / 

Consultant / DOR 

3 Number of trees felled 
Volume of wood trade, 

location of timber depot 
Records and observation 

Sites, road 

checkpoints, 

market & 

Monthly / 

construction and 

operation phase 

Project/EMU/ Proponent / 

Consultant / DOR 
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S.N. Parameters Indicators Methods Locations 
Frequency / Time 

schedule 

Responsible Monitoring 

Agency 

settlement  

Socio-Economic and Cultural Environment 

1 

Impacts on agricultural land due 

to spoil disposal/soil erosion/ 

due to construction. 

Direct disposal of spoil 

upon private cultivate 

lands, steep slopes, side 

tipping 

Observation 
Along the 

alignment 

Monthly / During 

construction 

Project/EMU/ Proponent / 

Consultant / DOR 

2 Care for local utilities 
Relocation of affected local 

infrastructures and its use  

Observation and interview 

with locals 
Project area 

Monthly / During 

operation phase 

Project/EMU/ Proponent / 

Consultant / DOR 

3 
Encroachment into common 

property. 

Establishment of houses 

and physical structures and 

use  

Observation and interview 

with locals 
Project area 

Monthly / During 

operation phase 

Project/EMU/ Proponent / 

Consultant / DOR 

4 Damage to private properties. 

Disposal of spoil, 

destruction of physical 

structures during road 

width formation   

Observation and interview 

with locals 
Project area 

Monthly / 

construction and 

operation phase 

Project/EMU/ Proponent / 

Consultant / DOR 

5 
Protection of culturally sensitive 

spots. 

Relocation and 

rehabilitation of cultural 

sensitive areas  

Observation and interview 
Project area, 

relocation sites 

Monthly/ 

Construction and 

Operation Stage 

Project/EMU/ Proponent / 

Consultant / DOR 

6 Landscape aesthetics value 

Value of land near to 

project alignment, number 

of tourist arrived, 

restaurant  

Interview with locals and 

land transaction  
Project area 

Bi-monthly during 

operation 

Project/EMU/ Proponent / 

Consultant / DOR 

7 Highway safety and accident 
Number and type of 

accident and deceases 

Observation, official 

records and interview 

Entire road 

alignment 

Bi-monthly during 

operation 

Project/EMU/ Proponent / 

Consultant / DOR 

8 
Impact due to operation of 

service and facility sites 

Involvement of locals in 

types of livelihoods 

available at service sites.   

Observation and interview 

West Portal Area 

and developed 

market areas 

Bi-monthly during 

operation 

Project/EMU/ Proponent / 

Consultant / DOR 

9 
Impact due to relocation of 

affected infrastructures 

Status and benefit of 

relocated infrastructures 
Observation and interview 

At entire project 

alignment 

Bi-monthly during 

operation 

Project/EMU/ Proponent / 

Consultant / DOR 

10 
Impact due to deprive of locals 

from using natural resources 

Type and availability of 

natural resources, source of 

energy used by locals 

Observation and interview 
At entire project 

alignment 

Bi-monthly during 

operation 

Project/EMU/ Proponent / 

Consultant / DOR 

11 
Livelihood and income 

generation of locals 

Available opportunities & 

Economic activity of the 

local people 

Observation and interview 

At entire project 

alignment 

 

Bi-monthly during 

operation 

Project/EMU/ Proponent / 

Consultant / DOR 

12 
Impact upon Socio-economic its 

change 

Change in local economy 

(changes in living) 
Survey and Interview 

Entire  Project 

Area 

Bi-monthly during 

operation 

Project/EMU/ Proponent / 

Consultant / DOR 
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10.3 Budgets for Environmental Monitoring 
Budgets for the Environmental Monitoring are presented in the Table below. 

Table 10.3-1 Environmental Monitoring Cost Estimate 

S.N. Particulars Input (mm) 
Rate in 

NRs. 

Total in 

NRs. 
Remarks 

A. Pre-construction Phase : Baseline Monitoring 

 
Manpower Cost 

   
  

a. Environmentalist 1 150,000 150,000   

b. Sociologist / Socio-economist 1 120,000 120,000   

c. Biologist / Ecologist and Forest Expert 0.75 100,000 75,000   

d. Support Staff (5 no. of Research Assistants) 1 30,000 150,000   

e. Laboratory Analysis Cost LS 
 

200,000   

f. Logistics LS 
 

100,000   

  Total Baseline Monitoring Cost (A) 795,000 1.4% 

B1. Construction Phase : Impact Monitoring by EMU ( Total for 3 Years) 

  Manpower Cost 42,340,000 
From Table 9-

3 Estimated 

EMU Cost 

 Environment Monitoring Unit/Office/Lab Cost 1,200,000 

 Other Monitoring Cost for Concerned Ministries 1,000,000 

 Total Impact Monitoring for 3 Years (B1) 44,540,000 80.7%  

B2. Field Measurement and Lab tests Costs ( 4 times a year)   

a. Air quality tests 36*3=108 10,000 1,080,000    

b. Water quality tests 36*2=72 1,000  72,000    

c. Noise Level tests 36*3=108 5,000 540,000 
 

d. Ground Water Level Monitoring  
36*2*45=

3240 
200 648,000 

 

2 Miscellaneous     

a. Transportation 36 75,000  2,700,000    

b. Report Preparation L.S.      50,000    

  Total Impact Monitoring Cost (B2) 5,190,000  9.4% 
C. Operation Phase : Compliance Monitoring         

  Impact Monitoring ( for 1 Years)         

  Manpower Cost         

a. Environmentalist 10 150,000   1,500,000    

b. Sociologist / Socio-economist 10 120,000   1,200,000    

c. Biologist / Ecologist 5 120,000     600,000    

d. Support Staff  (5 no. of Research Assistants) 6 30,000    900,000    

e. Laboratory Analysis Cost LS      300,000    

f. Logistics LS      200,000    

  Total Compliance Monitoring Cost (C)  4,700,000   8.5% 

  Total Monitoring Cost (A+B1+B2+C) 55,225,000   100% 

 

10.4 Environmental Auditing 
The effectiveness of EIA will be successful only when that causes minimal damage to environment with 

the implementation of project. Environmental aspect of any sort of project will be triumphant only when a 

project interacts positively with environment with its proper management during the time of 

implementation. Hence, Environmental Auditing will be carried out to examine and assess performances 
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of the road project related to environment and its conservation and protection. Audit will be undertaken 

after the project has been operational for two years duration. Whereas, audit will be carried out by MoFE 

together with proponent team and project EMU team.  

10.4.1 Objective of Auditing 
The main objective of the auditing is to monitor and assess environmental parameters which are most 

significant with the implementation of this road. Whereas, the specific objectives of auditing are as 

follows; 

 To assess actual environmental impacts 

 To evaluate the accuracy of prediction of impacts,  

 To assess the effectiveness of environmental impact mitigation and augmentation measures and,  

 To evaluate the functioning of monitoring mechanisms 

10.4.2 Scope of Auditing 
The scope of auditing will not focus or confirmed only into the 50 meter RoW of the project alignment. 

Assessment will aim to focus upon the examination of actual environmental impacts that have changed 

from the baseline conditions in terms of physical, biological and socio-economic and cultural 

environment. Further the auditing will aim to assess the overall performance of the project upon 

environmental protection and management. 

10.4.3 Framework for Environmental Auditing 
Praxis and legal provision in Nepal require that an Environmental Auditing should be carried out two 

years after the Project comes into operation. In conjunction with the baseline information, impacts 

predicted and mitigation proposed records of both the development and operation phase as per 

requirement are the main documents to be used for the environmental auditing. The Ministry of Forests 

and Environment is the responsible agency to carry out and prepare a post environmental audit report 

after two years of the operation as per EPR 1997. The basic objective of Project performance audit reports 

include a final assessment of the degree to which the Project satisfied the proposed environmental 

requirements, the effectiveness of mitigation measures and institutional development and whether any 

unanticipated effects occurred because of Project activities. 

The environmental auditing should gather the following information: 

 Assessment of the pre-Project baseline information in conjunction with the Project current 

baseline information  

 Assessment of predicted impacts in the EIA report for defined activity in the Project development 

in relation to the actual impacts;  

 Assessment of provided mitigation measures in the EIA report to minimize the impacts of defined 

activity in the Project cycle and their effectiveness; 

 Assessment of implementation status of the mitigation measure in the Project cycle as specified in 

the EIA report;  

 Assessment of the effectiveness of the monitoring works for the implementation of mitigation 

measures and to evaluate the effectiveness of the mitigation measures;  

 Assessment of any corrective action suggested or undertaken to mitigate the impacts of the 

defined activity and their effectiveness;  

 Assessment of compliance and non-compliance with the mitigation and monitoring provisions  

 Assessment of compliance and non-compliance with the national environmental standards in the 

Project development and operational cycle and  
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 Conclusion and recommendations from the experience learned to strengthen impact prediction in 

future Projects for the defined activities. 

The National EIA Guidelines, 1993 purposes six types of environmental auditing: Decision Point 

Auditing, Implementation Auditing, Performance Auditing, Project Impact Auditing, Predictive 

Techniques Auditing and EIA procedure auditing to examine the effectiveness of EIA as decision-making 

tool, or techniques and overall environmental changes arise from the Project. The Project impact auditing 

is considered comprehensive and this type has been proposed for this Project.  

10.4.4 Auditing Parameter, Methods and Indictors 
The Ministry of Forests and Environment (MoFE) may consider the environmental protection measures 

and monitoring parameters as the basis for auditing. Hence, the auditing parameters may comprise of land 

use change; avenue trees along the alignment; protection works; restoration of infrastructure facilities; 

landscape and drainage treatment; disposal practices of spoils and rehabilitation of embankment; 

informatory signs; occupational health and safety measures; air, water, noise and vibration quality; tree 

felling method; utilization of forest products; area and status of compensatory plantation; condition of 

adjoining forest and wildlife habitat. Furthermore, MoFE audit compensation scheme, public consultation 

and awareness activities, skill training, counseling service, additional social service facilities, and 

community involvement during the Project construction stage.  

10.4.5 Auditing Location 
The audit locations will be the entire Project area. For the audit purpose, the locations would be as 

indicated in Tables for the monitoring indicators. 

10.4.6 Auditing Schedule 
The Ministry of Forests and Environment, MoFE is legally mandated for the preparation of a post 

environmental audit report after two years of the completion of construction as per EPR 1997. Besides the 

above legal auditing obligation of MoFE, additional auditing of the proposal should be done once a year.  

10.4.7 Auditing Methods 
MoFE, as a responsible agency for auditing, may hire a team of experts to prepare the auditing report. The 

study team may employ methods such as literature review, observation and filed study, questionnaire and 

checklist, measurement of air and water quality parameters, noise and vibration level. However, the 

method used during the preparation of this study has been recommended to follow, to the extent possible, 

in order to minimize method-based errors.  

10.4.8 Audit Plan 
The front line monitoring as discussed before) will be the responsibility of the proponent. The proposal 

audit during development and operation will be the responsibility of the Ministry of Physical 

Infrastructure and Transport, MoPIT and MoFE, whereas post development audit of the proposal will be 

conducted by MoFE as per the provisions of EPR. The audit planning of the proposal will involve 

following steps: 

 Formation of audit team comprising members from Ministry MoPIT and MoFE with a Team 

Leader from the MoFE.  

 The audit team collects the secondary information with regard to the Project, including EIA 

reports and regular front line monitoring reports. 

 Audit team review the literatures and national environmental requirements for the proposal 

 The audit team inform the proponent on the audit of the proposal and any information it requires 

from the proponent for audit 

 The audit team visits the proposal site, records of environmental monitoring (front line 

monitoring)  and observe directly the proposal activities and their impacts 

 The audit team interact with the local people, proposal managers, members of proposal Integrated 

Environmental Management System 
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 Audit team returns from field visit and prepares audit report and presents the report to the 

concerned agencies, MoFE and the proponent. 

Table 10.4-1Matrix of Environmental Auditing  
S.N. Parameters Location Methods Indicators 

A. Physical Aspect 

1 Land use  Entire project area 

Observation, 

Topographical and 

Google map study 

Change in land use and land use 

pattern 

2 

Disposal of 

Construction 

Spoils 

Designated Sites for 

spoil disposal 

Observation, 

Interview, 

Photographs 

Status of disposal sites, vegetation 

cover, drainage system, initiated 

erosion, affected aesthetic value, 

forest, and agricultural land 

3 

Side tipping of 

excavated soils 

and wastes 

Along the road 

alignment  

Observation and 

Interview  

Initiated Land Erosion, impact 

upon local drainage 

4 
Landslides and 

unstable slopes 

Steep slope area along 

the alignment 

Natural drainage sites 

River crossing areas 

River banks 

Road side leadoff drain 

disposal area 

Spoil Disposal area 

Observation and 

measurement 

Landslides and erosion areas 

along the alignment if any, rock 

fall areas, unstable slopes 

identified if any, impact upon 

adjacent agricultural areas due to 

land slide and disposal of leadoff 

drain if any.  

5 

Natural flow of 

Existing 

Drainage and 

watershed 

condition 

Drainage crossings at 

the entire project area, 

along the alignment and 

surrounding to road 

RoW 

Observation, 

measurement and 

photographs 

Obstruction in natural flow of 

drainages 

6 

Water quality, 

Air quality, 

Noise 

Along the road 

alignment and 

especially at Sites 

studied during EIA 

Inspection, analysis 

of water samples, 

measurement of air 

quality and noise 

Water quality parameters studied 

during EIA, air quality and noise 

level studied during construction 

monitoring 

7 
Vibration on 

Structures 

Construction sites, 

especially at the 

vicinity of highway 

sites, rocky areas and 

locations where huge 

cuttings was necessary 

and proposed in design 

estimate of the project 

Review of design 

and other project 

related documents 

available at the 

office of consultant 

and proponent, 

Interview, 

observation and 

photographs 

Any case of hearing impairment, 

crack existed in houses, loss of 

life and property and 

compensation 

8 

Relocation and 

rehabilitation of 

affected 

infrastructures 

Along the highway 

alignment and its 

adjoining areas 

 

 

 

 

Interview, 

observation, and 

photographs 

Existing status of relocated 

infrastructures such as electric 

poles, irrigation canals, water 

taps, water collection tanks and 

pipelines; Its use by local. 

B. Biological Aspect 

1 

Status of  Forest 

adjacent to 

alignment 

At entire project 

alignment where forest 

existed 

Measurement and 

Observation 

Volume of fuel wood trade, 

location of timber depot, fuel 

wood sale, in project area 

2 
Number of trees 

felled 

At entire project 

alignment 

Observation and 

interview 

Number of stumps of cut trees in 

nearby area forest 
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S.N. Parameters Location Methods Indicators 

3 
Compensatory 

Re-plantation 

Areas provided by 

FUGs of affected 

community forest and 

areas where re-

plantation carried out  

Interview, 

Measurement, 

Observation and 

Photographs 

State of plant available in the 

plantation area,  

4 Energy supplied 
Project sites and 

Municipalities 

Interview, 

observation, 

photographs 

Volume and type of fuel used in 

the project area 

C. Socio-Economic and Cultural Aspect 

1 

Compensation 

paid to SPAFs 

for house and 

land and their 

status 

Entire project area 
Observation and 

interview 

Legal deeds and land ownership 

certificate, living standard of 

displaced people, educational 

status and availability of service 

facility with each family  

2 

Resettlement of 

SPAFs and its 

success 

Outside and adjacent to 

the highway alignment 

Observation and 

interview, income 

analyses, grievance 

records 

Land ownership certificate 

provided to SPAFs,  Status and 

living condition 

3 

Living standard 

and Economic 

status of the 

SPAFs and 

other locals 

Resettled areas 
Observation and 

interview 

Types of facilities and 

technologies that has been 

utilizing by the SPAFs. 

Livelihood status and education 

4 
Highway safety 

and accident 

At entire project 

alignment  

Observation, official 

records and 

interview 

Number and type of accident and 

deceases 

5 

Impact due to 

operation of 

service and 

facility sites 

Interchange areas and 

developed market areas 

Observation and 

interview 

Involvement of locals in types of 

livelihoods available at service 

sites, living standard etc.   

6 

Relocation of 

affected 

infrastructures 

At entire project 

alignment 

Observation and 

interview 

Status and benefit of relocated 

infrastructures to locals 

7 

Relocation of 

affected cultural 

and religious 

sites 

Affected cremation 

sites and other mall 

sites of worship as 

mentioned in EIA 

report 

Observation and 

interview 

Status and use of relocated such 

sites, culture and religion of 

adjoining sites 

8 

Deprive locals 

from using 

natural 

resources 

At entire project 

alignment 

Observation and 

interview 

Type and availability of natural 

resources, source and types of 

energy used by locals 

9 

Livelihood and 

income 

generation of 

locals 

At entire project 

alignment 

Observation and 

interview 

Economic activity of the local 

people and opportunities available 

to local people 

10 
Socio-economic 

Change 
Entire  Project Area 

Survey and 

Interview 

Change in local economy 

(changes in standard of living) 

11 

Local 

movement 

through sub-

way passing and 

its affect 

At sub-way passing 

zones; settlements 

situated close proximity 

to alignment 

Observation and 

interview 

Frequency of use of passing zones 

by locals and its existing 

condition 

12 Area Project and adjoining Records from Involvement of local people into 
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S.N. Parameters Location Methods Indicators 

development 

works carried 

out by project 

proponent 

Municipalities project office and 

development site 

inspection 

such projects, number of locals 

benefited from such activity  

13 

Trade 

commerce and 

industry 

Along the project area, 

interchange area, 

service area, along the 

local roads that linked 

to this road section and 

BP highway via 

interchanged   

Observation, 

Interview and 

Photographs 

Number of shops, industries, 

rental houses, involvement of 

locals in business and commerce, 

number of freight transportation 

ply per day, amount of revenue 

generated per day, increase and 

decrease in the price of 

commodity transported through 

this highway from china and 

eastern part and Terai at capital 

city 

10.5 Estimated Environmental Auditing Cost 
The Project will allocate Environmental Auditing cost for the Proponent. The Auditing costs for one time, 

2 years after completion of the construction works and again 1 time 1 year after. The breakdown of the 

estimated cost is summarized in the table below. 

Table 10.5-1 Cost Estimation for Environmental Auditing  

Specifications 
Input Rate Amount 

Remarks 
(mm) (per month) NRs. 

Environmental Management Expert 6 85,000 510,000 
Along the main and 

link alignment lines 
Forestry Expert 3 75,000 225,000 

Sociologist 6 70,000 420,000 

Reporting, Logistics, etc.  LS 
 

300,000   

Transport LS 
 

150,000   

Field Sampling and Lab Tests LS 
 

150,000   

Sub-Total Costs for Environmental Auditing Works 1,755,000   

Auditing Costs for: 

Ministry of Physical Infrastructure 

and Transport 
LS   300,000   

Ministry of Forests and Environment LS   300,000   

Sub-Total Costs for Monitoring Agencies 600,000   

Total Estimate 2,355,000   
Source: JICA Survey Team, 2015 

10.6 Reporting Requirements 
The ESMF 7.6.2 requires quarterly reports of Internal Monitoring. Also, External Monitoring agency 

hired by the Project Implementing Units will conduct bi-annual review of EMP and RAP implementation. 

Both reports will be sent to the finding agency. 
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Chapter 11 REVIEW OF POLICY, LEGISLATION, GUIDELINES AND 

INSTITUTIONS 

This EIA has been prepared in accordance with GON requirements for the environmental assessment and 

management planning of the Highway Project. Within the limit of the scope of works, the Proponent has 

reviewed the following policies, laws and guidelines and appropriate information has been incorporated in 

this report. Any other laws attracted besides that mentioned below will also be followed by the Proponent, 

during Project implementation. 

Review of (i) Constitution, (ii) Plans and Policies, (iii) Acts, (iv) Rules and Regulations, (v) Guidelines 

and (vi) International Conventions, are reviewed in this Section. 

11.1 Constitution of Nepal, 2015 (2072) 

The Constitution of Nepal, 2072, assures the right to every citizen to live in a clean environment and 

requires the state to keep the environment clean and to provide priority to the protection of the 

environment and prevention of further damage to the environment due to development activities and to 

take special measures for protection of wildlife, vegetation and forests.  

Furthermore, the Constitution has safeguarded the property rights of the citizens by entitling them to earn, 

use, sell and exercise their rights of property under existing rules and regulations. Except for public 

welfare the state will not acquire or obtain or exercise authority over individual property, but in case the 

state acquires or establishes its right over individual property for public good, the loss of property will be 

suitably compensated. The basis of compensation and the procedures for delivering compensation for any 

property acquired by the State will therefore be as prescribed by the law. 

11.2 Environment Related Acts 

11.2.1 Environment Protection Act and Environmental Protection Regulation, 1997 
The legal regime on the environment makes every effort to integrate environmental aspects in the Projects 

and programs. The Environment Protection Act (EPA), 1997 and the Environment Protection Rules 

(EPR), 1997 (amendment 1999), enforced since June 1997, oblige the proponent to get approval of the 

IEE report of this level of Project before implementation. The environmental laws contain elaborated 

provisions on the approval process of the IEE report. Sections 3 to 6 of the EPA, 1997 and Rules 3 to 11 

of the EPR, 1997 contain such provisions and this IEE report has been prepared following those legal 

requirements. Rule 12 of the EPR, obliged the proponent to comply with the matters mentioned in the 

report and other conditions, if any, prescribed by the approving agency or concerned agency.  

The environmental management plan is the heart of the environmental study report. The proponent is 

obliged to implement the mitigation measures. The environmental monitoring works should be performed 

by the concerned agency the MOPIT of this Road and auditing by the Ministry of Forests and 

Environment (MoFE) in accordance with the provisions of the EPR, 1997. Furthermore, the 

environmental law has made the public consultation a pre-requisite to all the prescribed Projects to 

provide different stakeholders an opportunity to raise their concerns. Section 18 of the EPA, 1997 

empowers the prescribed authority case any person implements a proposal requiring environmental 

assessment without any approval or carries any act in contrary to the approved proposal. The proponent 

has duly followed these legal requirements while finalizing this report and will continue to follow them, 

particularly the implementation of EMP during the Project construction stage and operational phase.  
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11.2.2 Local Self-Governance Act, 2056 (1999) 
The Local Self-Governance Act, 1999 empowers the local bodies for the Conservation of soil, forest and 

other natural resources and implements environmental conservation activities. Sections 28 and 43 of the 

Act provide the Village Development Committee a legal mandate to formulate and implement programs 

related to protection of environment and bio-diversity. Similarly, Sections 189 and 201 of the Act provide 

that the Districts Development Committees are liable to formulate and implement programs related to 

protection of environment and give adequate priority for protection of environment during formulation 

and implementation of districts level plan(s). As this is the national level priority road Project, the 

respective Municipality and DCC (former DDC) can regulate soil and water conservation activities that 

support to stabilize the road slopes and minimize likely adverse impacts on the road and by the road. 

11.2.3 Public Road Act, 2031 (1974) 
The Public Road Act, 1974 has been enacted to ensure the construction and operation of the road Projects 

smoothly. Section 3 of the Act empowers GON to prohibit the construction of permanent structures 

(buildings) in the prescribed distance from the road, i.e. the Department of Roads (DoR) has the authority 

over everything within the boundaries of the road. The DoR may acquire temporarily the land and other 

property adopting compensatory measures during the construction, rehabilitation and maintenance of the 

public road (Sections 14 and 15). The Act obliges the DoR to plant trees on both sides of the road and 

handover it to the local bodies (Municipality) for their management (Section 16). The Act also empowers 

the DoR to operate quarries and borrow pits and other facilities during the road construction (Section 17). 

In sum, the Act facilitates the construction of this road by even acquiring land and property including for 

the execution of construction materials and development of other facilities during road construction 

through compensation as negotiated and as well as to maintain greenery along the roadside. 

11.2.4 Ancient Monument Protection Act, 1956 
This act has the objective of protection and conservation of the ancient monuments, temples, arts, 

paintings, etc. of age older than 100 years. The Act empowers the government to declare any such 

artifacts, temples, etc. under protection category by giving public notification. The act stipulates that any 

such artifacts, temples etc. declared under protection lists should not be disturbed or removed from their 

places without the consent of the government. 

11.2.5 Land Acquisition Act, 2034 (1977) 
The Land Acquisition Act, 2034 empowers the Government to acquire land for development purposes, by 

paying compensation for the landowner. The Land Acquisition Guidelines, 1989 have been issued to 

facilitate the acquisition process under the Act. 

The Act clearly empowers the Government to acquire necessary land and fixed property of any owner for 

development use and welfare, diplomatic mission, international organizations after issuing public notice 

and completing required procedures. Under this Act, the Government can also acquire land for public and 

private corporations, organizations, private firms for public use and welfare. However, the Government 

will not acquire land for corporations, organizations and private firms for agriculture purpose except for 

research purpose under this Act. The Government will provide compensation to the concerned person and 

organization as decided by the Compensation Fixation Committee. The compensation rate to be 

determined may differ for person whose land was wholly acquired or for those whose land was partially 

acquired. There are different provisions regarding the compensation rate: 

 Compensation rate to landowner whose land has been acquired for government-owned 

institutions, organizations and local bodies; 

 Compensation rate to landowner whose land has been acquired for other institutions and 

organizations; and 
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 Compensation rate to land owner whose land exceeds land ceiling according to Land Reform Act, 

2021 acquired for government-owned institutions, organizations and local bodies. 

Land acquisition through negotiation is an important aspect included in Section 27 of this Act which has a 

provision that the Government can acquire land through direct negotiation with the owner. This will 

minimize dissatisfaction of landowners regarding compensation and loss. Section 34 of the Act has a 

provision to return acquired land to the owner if it is not required. Similarly, the Government may also 

cancel its decision regarding land acquisition. 

However, as there is no amendment on this Land Act over the last 35 years, it has many gaps while 

dealing with problem of involuntary settlement, particularly in the context of international practices and 

approaches. 

11.2.6 Immovable Property Acquisition Act, 2013 (1956) 
The Act enables the GoN to requisition of immovable property for maintaining law and order as well as 

the convenience and economic interest of general public. The Government can acquire private immovable 

property by giving a notification in writing to the property owner or any person having possession over 

the said property. The Act enables the Government to issue an order to the owner of property or any other 

person in order to impose restriction on sale and size modification of such property and on providing in 

rent to tenant without the approval of the Government. The Government can make reasonable 

modification of the building or land requisitioned in its own cost in order to use in easiest manner. In case 

any property is requisitioned pursuant to this Act the Government will provide compensation and the 

valuation of such compensation will be calculated as per the principle prescribed in Section 8 of the Act. 

11.2.7 Forest Act, 2049 (1993) and its Rules 2053 (1995) 
Forest Act, 1993 and the Forest rules, 1995 is attracted if the road passes through patches of forests and/or 

privately owned trees. Section 68 of the Forest Act, 1993 empowers GON, in case of no alternatives, to 

provide parts of any types of forests for the implementation significantly. The competent forestry 

organization will give consent to fell down trees along the road alignment by enforcing Section 68 of the 

Act to facilitate road construction. Furthermore, the forestry laws oblige the proponent to conserve the 

legally protected species (plans and wild animals). If the road pass through the protected areas (National 

Park, Wildlife Reserve, Conservation Area, Hunting Reserve or strict nature reserve or declared 

watershed area), the National Parks and Wildlife Conservation Act, 1973 and the Soil and Watershed 

Conservation Act, 1982 and their rules will also be attracted. 

11.2.8 Soil and Watershed Conservation Act, 1982 
In order to properly manage the watersheds of Nepal, the Soil and Watershed Conservation Act 1982 was 

enacted. Section 3 of the Act empowers GoN to declare any area as a protected watershed area. Section 4 

of the Act provides that a watershed conservation officer has the authority to implement the following 

works in protected watershed areas. 

Construct and maintain dam, embankment, terrace improvements, diversion channels and retaining walls. 

Protect vegetation in landslide-prone areas and undertake afforestation programs, and Regulate 

agricultural practices pertinent to soil and watershed conservation. 

Under Section 10 of the Act, power is extended to the Watershed Conservation Officer to grant 

permission to construct dams, drainage ditches, canals, cut privately owned trees, excavate sand, boulders 

and soil, discharge solid waste, and establish industry or residential areas within any protected watershed. 

The Act outlines the essential parameters necessary for proper watershed management (including rivers 

and lakes). The Act is applicable to protected watersheds. 
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11.2.9 Labor Act, 2048 (1992) 
According to the Labor Act 1992, section 4 on Employment of workers and employees, and sub-section 3 

on workers or employees engaged in any contract work of a permanent nature in any enterprise will also 

be made permanent under subsection (2).  

Workers or employees engaged in any work as mentioned in subsection (3) will be paid benefits provided 

for in this Act according to their post and scale. Notwithstanding anything contained under subsections 

(2) and (3), in the event that any establishment is required to increase production or service for a short 

period of time, it may appoint workers or employees according to need for a certain period by specifying 

such a period.  

Under section 5, no child will be employed. Except in prescribed circumstances, minors and women may 

ordinarily be employed for the period from 6 a.m. to 6 p.m. Women may be employed like men after 

making appropriate arrangements on the basis of mutual agreements between the general manager and the 

employees or workers in question. All labors should be provided safety equipment such as helmets, 

gloves etc. during works. The Labor Act will be followed in all the works carried out under the Project. 

11.2.10 Children's Act, 2048 and Child Labor (Prohibition and Regularization) Act, 
2056 (2000) 

Child Labor Prohibition and Regularization Act, 2000 was enacted in favor of the welfare of the 

Children's right. The section 3 of these acts facilitates the children to inborn rights. Hence the Act 

prohibits the organizations to involve the children less than 16 years of age to employ in the works. The 

Child Labor Prohibition Act and Regularization will be followed in all the works carried out under the 

Project. 

Child related Act, 2048 (1993) and Child Labor (abolition and regulation) Act, 2056 (2001) are the major 

acts related to child labor in Nepal. The Child Labor (Abolition and Regulation) Act, 2056 (2001), Article 

3, Clause 1 prohibited for labor employment any child below the age of 14 years. Clause 2 prohibit child 

below 16 years to work in risk-prone sectors such as public transportation and construction related works. 

11.2.11 Explosive Material Act, 2018 (1961) 
The Explosive Material Act, 2018 has made a legal provision on how to use explosive material during the 

construction stage of the Project. The provisions on the category of explosives and the handling 

procedures and the necessary approvals required are stipulated in the Act. Article 4 of the Act requires 

license for procurement, storage, use and transportation of explosives, including for any development 

Projects.  

If construction activities require the use of explosive, in accordance with the Explosive Material Act, 

1961, prior approval of the Chief District Officer (CDO) is needed to purchase explosives. Article 4 of the 

Act is relevant. 

11.2.12 Motor Vehicle and Transport Management Act, 2049 (1993) 
The Act defines and prescribes necessary standards for vehicles emission and mechanical condition for 

vehicle registration by the Transport Management Office (TMO) and the TMO can deny a permit based 

on environmental factor. Standards are set for petrol and diesel engine under the Nepal Vehicle Mass 

Emission Standard 1999. 

11.2.13 Solid Waste Management Act, 2068 (2011) 

It is expedient to make the management of the solid waste in a systematic and effective way by 

reducing at its source, re-use, processing or discharge and for maintaining a clean and healthy 

environment through the reduction of adverse effects that may be caused to the public health and 
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environment by amending and consolidating the law relating to the management of solid waste 

like most essential services laws. 

11.3 Review of Environment Related Rules 

11.3.1 Environmental Protection Rules (EPR), 2054 (1997) (First amendment 1999) 
The EPR obliges the proponent to inform the public on the contents of the proposal in order to ensure the 

participation of stakeholders. EPR contains the elaborative provisions on the process to be followed 

during the preparation and approval of Projects requiring IEE and EIA including scoping document, terms 

of reference, information dissemination, public consultation and hearing and environmental monitoring 

and auditing. Article 12 of the EPR, requires the proponent to comply with the matters mentioned in the 

report and other conditions, if any, prescribed by the approving agency or concerned agency, while Rule 

13 and 14 are related to environmental monitoring and environmental auditing. 

11.3.2 Forest Rules, 2051 (1995) 
The Forest Rules 2051 elaborates legal measures for the conservation of forests and wildlife. Based on 

forest legislation, thirteen plant species are included in the level protection list. Of them, GoN has banned 

the felling, transportation and export of Champ (Michelia champacta), Khayer (Acacia catechu) and Sal 

(Shorearobusta).  

Rule 65 stipulates that in case the execution of any Project having national priority in any forest area 

causes any loss or harm to any local individual or community, the proponent of the Project itself will bear 

the amount of compensation to be paid. The Rule also stipulates that the entire expenses for cutting and 

transporting the forest products in a forest area to be used by the approved Project will be borne by the 

proponents of the Project. 

11.3.3 Solid Waste (Management and Resource Mobilization) Rule, 2047 (1990) 
This rule authorizes SWMRMC to make all arrangements in regard to solid waste storage, collection, 

transfer, disposal and resource recovery activities. It authorizes to collect feed from beneficiaries of its 

services. Also, SWMRMC is allowed to sell resources from the solid waste collected. SWMRMC is 

authorized to impose and collect fines in cases of the breach of listed prohibitions. SWMRMC is 

authorized to collect service charges and other fines in the manner prescribed by law for recovery of other 

Government dues.  

In addition, the Solid Waste Management National Policy, 1996 stipulates,  

 A separate unit concerning sanitation works should be established in each municipality and 

Municipality responsible for collection, site management, transportation, and final disposal of 

solid waste.  

 Need for improving capacity of local governments to manage solid waste.  

 Promote privatization and involvement of NGOs and social organizations.  

 Mobilize solid waste as a resource through recycling and processing.  

Government create a new central institution and that local authorities are to manage the waste in 

coordination with this central agency responsible for: (i) select site for final disposal of the solid waste, 

conduct EIA and assist local bodies in the final disposal works of solid waste as per necessity (ii) develop 

concept of minimization of waste (iii) develop skilled manpower to carryout solid waste management 

works (iv) prepare appropriate criteria for the management of solid wastes on the basis of quantity of and 

waste quality (v) develop solid waste management technology suitable to local conditions and (vi) 

monitoring and evaluation of various solid waste management activities.  
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11.4 Review of Plans and Policies 

11.4.1 20 Years Road Master Plan 
Based on the National Transport Policy 2001, a long-term (20-year) road development Master Plan is in 

the process of finalization. It is proposed to construct 4,014 km of road in the coming twenty years (by the 

end of Thirteenth Plan) and will require an investment of at least Rs.32.4 billion tentatively. Some of the 

roads are also identified as potential Projects for the private sector financing and participation under Built 

– Operate – Transfer (BOT) concept. This plan will give a definite course of future actions and will assist 

in setting priorities for future development and the investment requirements. 

11.4.2 Fourteenth Three Year Plan, 2016-2019 
The Fourteen Three Year Plan has adopted following major policies and policy actions for the sector of 

environment management: 

The emphasis will be given to the construction of road reinforcement and flyover roads within 

Kathmandu Valley. Road safety checks will be made in all the steps, such as design, construction and 

promotion for acceleration of accident in highway and auxiliary highways. The tunnel will be adopted to 

make the roads safe and short. Due to the construction of road network, agriculture, energy, tourism and 

employment programs will be promoted as well. Necessary measures will be taken for reducing the 

negative impact of social and environment aspects in the construction and maintenance of roads and 

bridges. Road asset protection, maintenance charges, rebuilding and management will be made more 

effective. Suryabinayak - Dhulikhel road upgrade to four lanes. 

11.4.3 Environmental Assessment in the Road Sector: A Policy Document, GEU/ DoR, 
2000 

The purpose of this Policy Document is to explain, basically the DoR Engineers on what environmental 

assessment procedures are involved and to propose a straightforward set of procedures which make it 

workable and useful.  

The document lists Screening, IEE, Scoping, EIA and Monitoring as the five main types of environmental 

assessment activities during different Project phases. The document lists the category of environmental 

adverse impacts, the problems and their general mitigation measures. The document then guides the 

various steps to be taken while carrying out an EA. 

11.4.4 Forest Policy, 1993 
The forest policy is attracted when a development project directly or indirectly impacts on the forest 

resources. The forest policy is directed, inter alia, to contribute food production through effective 

interaction between forestry and farming system, to protect land against degradation by soil erosion, 

landslide, and other effects of ecological disturbances, and to conserve ecosystem and genetic resources. 

However, the forest policy re-emphasizes to avoid forest destruction or tree cutting while constructing 

infrastructures during implementation of project other than forest sector.   The policy has prioritized the 

protection of Siwalik, the geologically vulnerable area, with a view to ensure watershed conservation, and 

maintenance of water recharge. The policy also stresses conservation of endangered species. It has 

reiterated that forest area will not be used for any activities other than prescribed in Operational Forest 

Management Plan. The forest policy emphasizes the implementation of community and private forestry 

development programs, national parks and conservation areas management programs, soil and watershed 

conservation program, management and development of medicinal plants, and conservation of biological 

diversity. 

11.4.5 Land Acquisition, Resettlement and Rehabilitation Policy, 2015 
The Policy contributes to overall development of the nation and its citizens by creating conducive 

environment for implementation of infrastructure development projects. 
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The Policy supports timely execution (Completion) of development project, minimizing adverse impacts 

on economic, social and cultural aspects of affected families/people and the project area. 

The Policy aims to improve social and economic status of project affects families by providing fair and 

adequate compensation, appropriate resettlement and rehabilitation assistance/allowances while acquiring 

land for infrastructure development projects and projects of public interests. 

The Policy’s objectives are: 

1. To avoid displacement wherever possible and if not, explore alternative to minimize adverse 

impacts as far as possible. 

2. To provide adequate compensation, rehabilitation assistance, and opportunities of social and 

economic benefit to the affected person, family, and the community 

3. To create conducive environment for timely completion of project by making land acquisition, 

valuation, compensation, resettlement, and rehabilitation process simple, easy, transparent and 

fair. 
 

11.5 Review of Environment Related Guidelines 

11.5.1 National EIA Guidelines, 1993 
The guideline states clear directions about the process of conducting EIA. This guideline makes EIA in 

Nepal legally mandatory and contains process for ensuring public involvement during the preparation of 

EIA report. It calls for information regarding identification of physical, biological, socio-economic and 

cultural impacts. Impacts ranking method also suggested in this guideline. It stresses the inclusion of 

mitigation measures to avoid, minimize and mitigate adverse impacts and maximize beneficial impacts 

resulting from the development Project and monitoring & environmental auditing in the EIA report. Its 

revision in 1997 calls for the ensuring local people’s participation , collection of relevant information, 

identifying major issues of public concerns, evaluate them and establishing priorities for EIA study.  

11.5.2 Environmental Management Guidelines, GESU / DoR, July, 1997 
The Guideline, prepared by the Geo-Environment & Social Unit (GESU) of DoR, stipulates the 

integration of environmental mitigation measures in surveying, design, tender document preparation, 

contract document preparation, construction, maintenance, rehabilitation and operation of road Projects. 

The guideline results from a program undertaken jointly by GoN and the World Bank under the Road 

Maintenance and Rehabilitation Project (RMDP). The Guideline has been formally approved by Minister 

level decision in 1997. 

The Guideline is the part of operational practices for all road maintenance, rehabilitation and construction 

activities under DoR schemes. The environmental mitigation measures are broken down into twelve 

categories including (i) Quarries; (ii) Borrow Pits; (iii) Spoil and Construction Waste Disposal; (iv) Work 

Camp Location and Operation; (v) Labor Camp Location and Operation; (vi) Earthwork/Slope 

Stabilization; (vii) Use of Bitumen; (viii) Stockpiling of Materials; (ix) Explosive, Combustible and Toxic 

Materials Management; (x) Setting Up and Operation of Stone Crushing Plants; (xi) Water Management; 

(xii) Air & Noise Pollution.  

The Guideline suggests methods for determining how and when the public should be included in the 

environmental analysis. Apart from providing a comprehensive list for mitigation measures to be 

incorporated into DoR Projects, it describes the procedures for public participation, and other socio-

economic safeguard considerations. It gives advice on assessing socio-economic impacts and strategies 

for reducing or avoiding potential adverse impacts, and for maximizing the positive ones for the benefit of 

local residents. The Socio-economic impacts include important issues of land acquisition and 
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compensation and other economic impacts related with markets for agriculture production, agriculture 

inputs, nutrition, extraction of natural resources beyond replenishment, migration and influx of migrants, 

land speculation, illegal logging and mining, carrying goods by porters etc. It also includes the handling 

of impacts on cultural heritage. 

11.5.3 Environmental and Social Management Framework, DOR, 2007 
This Environmental and Social Management Framework report (ESMF) intends to provide technical and 

managerial inputs and guidance into the design of the strategic roads (both designated for rehabilitation 

and, to lesser extent, to new construction), through identification of key environmental and social issues 

related to the foreseen Projects, mitigate potential impacts and concerns and, devise opportunities to 

enhance the benefits. The framework integrates in a step-wise approach the most important environmental 

and social considerations into all stages of Project preparation, implementation, monitoring and operation 

and is applicable to all future Projects. 

The ESMF is applicable to all proposed subproject activities and through all stages of the subproject cycle, 

i.e. from pre-planning, planning and design, implementation to post-implementation. The design flow of 

ESMF activities will be coordinated and integrated into the Project cycle. 

11.5.4 Land Acquisition Guidelines, 1989 
Two sets of guidelines related to land acquisition are significant for DoR Sector Wide use. They are the 

Land Acquisition Guidelines of 1989 and guidelines pursuant to section 16 and 17 of the Land 

Acquisition Act 2034. These guidelines specify two categories of affected families, Project Affected 

Families (PAF) and Seriously Project Affected Family (SPAF).  

The Guidelines specify the establishment of an Acquisition and Rehabilitation Committee (also known as 

Compensation Fixation Committee, “CFC”) consisting of the concerned Chief District Officer (Chair), 

Land Revenue Officer, representative of the DCC (former DDC) and the Project Manager and others as 

deemed necessary. The Committee is responsible for acquiring land and paying compensation. In 1993, a 

second set of guidelines reduced the Acquisition and Rehabilitation Committee to a four-member 

Compensation Fixation and Rehabilitation Management Committee by dropping the Land Revenue 

Officer and other governmental appointees. The functions and powers of the committee were clarified, as 

were methods of payment and means of ensuring fair valuation of land quality.  

11.5.5 Environmental Management Guidelines for Roads and Bridges, GESU/DoR, 1999 
The Guidelines ensures that environmental considerations are integrated into the Project survey and 

design, tender document, contract document, and Project supervision and monitoring. The guideline is 

intended to minimize environmental impacts resulting from road and bridge construction, operation, 

maintenance and rehabilitation. The guideline intents to improve road performance and reliability, 

increase benefits to local residents and maximize cost effectiveness. 

11.5.6 Public Road Management and Land Acquisition Directives, DoR, 2002 
The DOR has published a directive for Public Road Management and Land Acquisition in 2002 for the 

use in road management and land acquisition in DoR's Sector Wide use. This Directive specifies two 

categories of affected families, Project Affected Families (PAF) and Seriously Project Affected Family 

(SPAF). A PAF consists of the members of a household including elderly dependents and minor children 

(under18 years) residing under one roof and operating as a single economic unit, who are adversely 

affected by the Project. SPAF is defined as a family who loses over 25% of its total land holdings or 

whose land is reduced to an uneconomic holding (less than 5 katha) or who is being displaced. 

Under this Directive the concerned officials, with the assistance of the Project team, are to carry out 

assessments of Project affected families to identify their standard of living and types of assets. Valuation 

of land and asset lost were to be based on comparative market values of similar assets in the vicinity. The 
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Directive also included arrangements for rehabilitation of Project-affected families. For PAF's, the 

compensation package includes cash for assets acquired or damaged by the Project and a rehabilitation 

grant (assistance allowance) to cover any suffering and hardship. For SPAF's, the compensation 

additionally include employment for one family member and provision of skill training. 

11.5.7 Manual for Environmental and Social Aspects of Integrated Road Development, 
MoPIT/DoR, 2003 

This Manual is designed to help integrate social and environmental considerations, including public 

involvement strategies, with technical road construction practices. It suggests stepwise process of 

addressing Environmental and Social issues alongside the technical, financial and others. The Manual is a 

suggestive, and not exhaustive, and advise and recommends various environmental and social approaches, 

actions and strategies to assist developers in following mandatory requirements of the law and improving 

public involvement. The Manual is based on the experiences of Nepal, as well as incorporates the national 

(EPA, 1996; EPR, 1997/1999) and international ‘best practices’. It suggests process of environmental and 

social assessment process, roles and responsibilities of stakeholders at various stages of the Project, 

advice on impact mitigation action plans, and process for involving the public. 

11.5.8 EIA Guidelines for the Forestry Sector, 1995 
EIA Guidelines for the Forestry Sector has given focus to make proposals which have forest components 

socio-culturally acceptable, economically feasible and environmentally sustainable, thereby to conserve 

genetic resources and biodiversity, and minimize environmental damage in forest areas and facilitate in 

identification of positive and adverse impacts of proposal implementation. 

11.5.9 Forest Produce Collection and Sales Distribution Guidelines, 2058 (2001) 
The guideline’s clauses 3 to 10 have specified various procedure and formats for getting approval for 

vegetation clearance, delineation of lands for vegetation clearance, evaluation of wood volume etc. and 

government offices and officials responsible for the approval, delineation and evaluation. These 

provisions have a direct relevance to the development of the Project and need compliance to these 

provisions.  

11.5.10 Guidelines on Use of Forest Area for Other Purposes, 2063 (2006) 
The guideline has stipulated that forest areas will not be allowed to be used for other purposes for Project 

other that those listed as Projects of national importance. Only national Projects of non-profit natures will 

be allowed in the forest area, which does not have any other alternatives. If other alternatives are not 

present, then the proponent will develop equal areas as forest area and make arrange to conserve it for 

five years. All trees cleared need to be compensated by replantation at the ratio of 25 trees for each tree 

cut. 

11.5.11 Roadside Bio-Engineering, DoR, GoN, 2002 
This reference manual on bio-engineering works along roads, gives comprehensive information on the use 

of vegetation in engineering. In addition to covering the principles underlying techniques of slope 

stabilization, the manual also outlines those aspects of the ecology, geology, geography and law of Nepal 

that would be of relevance. The manual provides standard specifications for bio-engineering works, 

profiles of the main bio-engineering species and rate analysis norms of bio-engineering approved by the 

Government. The manual provides the information needed to design, plan, implement and maintain 

roadside bio-engineering works and is intended for use in the site. 

11.6 Review of International Environmental Related Guidelines and Conventions 

11.6.1 JICA Guidelines for Environmental and Social Considerations 
The objectives of the JICA guidelines are to encourage Project proponents to have appropriate 

consideration for environmental and social impacts, as well as to ensure that JICA’s support for and 
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examination of environmental and social considerations are conducted accordingly. The guidelines 

outline JICA’s responsibilities and procedures, along with its requirements for Project proponents etc., in 

order to facilitate the achievement of these objectives. In doing so, JICA endeavors to ensure transparency, 

predictability, and accountability in its support for examination of environmental and social 

considerations. 

In this guideline, JICA has created clear requirements regarding environmental and social considerations, 

which Project proponents etc. must meet. JICA provides Project proponents etc. with support in order to 

facilitate the achievement of these requirements through the preparation and implementation of 

cooperation Projects. JICA examines undertakings by Project proponents etc. in accordance with the 

requirements, and makes adequate decisions regarding environmental and social considerations on the 

basis of examination results.  

JICA recognizes the following seven principles to be very important.  

1. A wide range of impacts must be addressed. 

The types of impacts addressed by JICA cover a wide range of environmental and social issues.  

2. Measures for environmental and social considerations must be implemented from an early stage to 

a monitoring stage. 

JICA applies a Strategic Environmental Assessment (SEA) when conducting Master Plan Studies 

etc., and encourages Project proponents etc. to ensure environmental and social considerations 

from an early stage to a monitoring stage.  

3. JICA is responsible for accountability when implementing cooperation Projects. 

JICA ensures accountability and transparency when implementing cooperation Projects.  

4. JICA asks stakeholders for their participation. 

JICA incorporates stakeholder opinions into decision-making processes regarding environmental 

and social considerations by ensuring the meaningful participation of stakeholders in order to have 

consideration for environmental and social factors and to reach a consensus accordingly. JICA 

replies to stakeholders’ questions. Stakeholders who participate in meetings are responsible for 

what they say.  

5. JICA discloses information. 

JICA itself discloses information on environmental and social considerations, namely approved 

EIA report and RAP report, in collaboration with Project proponents etc., in order to ensure 

accountability and to promote the participation of various stakeholders. Public disclosure of EIA 

report in English with Nepali summary will be done at MoFE, DoR, local government 

(Municipalities), libraries where the residents along the project sites are accessible (for 30 Days). 

Monitoring reports are also submitted to JICA and disclose at the same places as mentioned above 

for request from public, if any. 

6. JICA enhances organizational capacity. 

JICA makes efforts to enhance the comprehensive capacity of organizations and operations in 

order for Project proponents etc., to have consideration for environmental and social factors, 

appropriately and effectively, at all times.  

7. JICA makes serious attempts at promptness. 

JICA addresses request of acceleration for the prompt implementation of Projects while 

undertaking environmental and social considerations. 

11.6.2 ADB Safeguard Policy Statement, 2009 
All investments are subject to categorization using ADB’s Project classification system to 

determine the environmental assessment requirements. Categorization is to be undertaken using 
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Rapid Environmental Assessment (REA), consisting of questions relating to: (i) the sensitivity and 

vulnerability of environmental resources in the Project area, and (ii) the potential for the Project to 

cause significant adverse environmental impacts. Projects are then classified into one of the 

following categories: 

 Category A. Projects with potential for significant adverse environmental impacts. An 

Environmental Impact Assessment (EIA) is required to address significant impacts. 

 Category B. Projects judged to have some adverse environmental impacts, but of lesser degree 

and/or significance than those for category A Projects. An IEE is required to determine whether 

or not significant environmental impacts warranting an EIA are likely. If an EIA is not needed, 

the IEE is regarded as the final environmental assessment report. 

 Category C. Projects unlikely to have adverse environmental impacts. No EIA or IEE is needed 

although environmental implications are still reviewed.  

Significant features of the new SPS are the need to include impact assessments on: i) Biodiversity 

conservation and sustainable natural resource management; (ii) Pollution prevention and abatement, 

health and safety, (iii) Physical cultural resources and (iv) Grievance Redress Mechanism.  

11.6.3 ADB Environmental Assessment Guidelines, 2003 
These Guidelines describe how to fulfill the requirements outlined in ADB's Environment Policy and the 

Operations Manual on Environmental considerations in ADB's Operations. Information on ADB's 

policies and procedures for conducting and reporting on the environmental assessment is also provided 

for all types of Projects. Strategic tools such as country environmental analysis and strategic 

environmental assessment are also included. 

11.6.4 World Bank Guidelines for Environmental Assessment (EA) 
The objectives of EAs are to (i) ensure that the Projects proposed for Bank financing are environmentally 

and socially sound and sustainable; (ii) inform decision makers of the nature of environmental and social 

risks; and (iii) increase transparency and participation of decision makers in the decision-making process. 

To satisfy the Bank’s Environmental Assessment requirements, there are various instruments suggested 

including EIA, Environmental Audit, and Environmental Management Plan etc. Any World Bank Project, 

which is likely to have potential adverse environmental risks and impacts in its area of influence, requires 

an Environmental Analysis, indicating the potential risks, mitigation measures and environmental 

management framework or plan. For ascertaining which extent and type of environmental assessment is 

required, the Bank undertakes environmental screening of each proposed Project. The Bank classifies the 

Project in to one of the four categories depending upon the type (Project or specific components have 

inherent environmental risks), location (proximity to environmentally, socially and culturally important 

areas), sensitivity (potential impacts may be irreversible or environment sensitive to changes, and scale 

(extent of environmental and social issues) of the Project and the nature and magnitude of its potential 

environmental impacts:  

 Category A: if it is likely to have significant adverse environmental impacts that are sensitive, 

diverse or unprecedented. These impacts may affect an area broader than the sites or facilities 

subject to physical works. This is where EIA is level study is needed. 

 Category B: if potential adverse impacts are less adverse than those of Category A Projects; 

these impacts are site specific; few in any of them are irreversible; and in most cases mitigation 

measures are readily designed. An IEE level study is needed here. 

 Category C: If it is likely to cause minimal or no adverse environmental impacts. Here, no 

additional environmental assessment is needed beyond environmental screening. 

 Category F: if it involves investment of Bank funds through a financial intermediary, in sub-

Projects that may result in adverse environmental impact. It requires appropriate environmental 

review for each sub-Project. 
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11.6.5 ILO 169 
As per the ILO 169 the government should develop coordinated action to protect the right of indigenous 

peoples. The right on the lands and natural resources should ensure during development of any 

development project. The indigenous peoples should get the right to participate to manage, utilization and 

development works. After all this convention has given the right to endorse the mechanism to implement 

convention for the state.  

11.7 Relevant Conventions 

11.7.1 Convention on Biological Diversity, (CBD) 1992 
Nepal signed the convention on biological diversity in 1992, ratified in 1993 and formally became state 

party to the CBD in 1994.  The CBD linked PAs to larger issues of public concern like sustainable 

development, traditional knowledge, access to genetic resources, and equitable sharing of benefits.  The 

main purpose of CBD is to integration of plan, policies, and programs in sectorial and cross-sectorial 

agencies to conserve biological component. 

11.7.2 Convention on International Trade in Endangered Species (CITES), 1975 
Since 1975, Nepal has been working as a party to the CITES. This has facilitated international 

cooperation to stop or control international trade in endangered wild fauna and flora.  The aim of CITES 

is to reduce or eliminate trade in species whose numbers or conditions suggest that further removal would 

cause extinction of that species. The Agreement classifies species according to criteria where access for 

control is important e.g. First – species threatened with extinction, Second – species, which could become 

endangered and Third – species that are protected. 

11.7.3 Plant Protection Agreement for South East Asia and the Pacific (amended), 1956 
This agreement on Plant Protection obliges all signatory countries of the South East Asia and the Pacific 

to protect and preserve plants that are enlisted as endangered and are indigenous to the area. 

11.7.4 ILO Convention, 1969 
ILO Convention No.169 is a legally binding international instrument, which deals specifically with the 

rights of indigenous and tribal peoples. Article 4 of the Convention calls for special measures to be 

adopted to safeguard the persons, institutions, property, labor, cultures and environment of these peoples. 

In addition, the Convention stipulates that these special measures should not go against the free wishes of 

indigenous peoples. The Convention recognizes these differences, and aims to ensure that they are 

protected and taken into account when any measures are being undertaken that are likely to have an 

impact on these peoples. The Convention requires that indigenous and tribal peoples are consulted on 

issues that affect them. It also requires that these peoples are able to engage in free, prior and informed 

participation in policy and development processes that affect them. Article 7 of Convention No. 169 states 

that indigenous and tribal peoples have the right to “decide their own priorities for the process of 

development as it affects their lives, beliefs, institutions and spiritual well-being and the lands they 

occupy or otherwise use, and to exercise control over their economic, social and cultural development”. 

11.7.5 National Biodiversity Strategy, 2002. 
The Nepal Biodiversity Strategy (NBS) is a commitment by the GoN for the protection and wise use of 

the biologically diverse resources of the country, the protection of ecological processes and systems, and 

the equitable sharing of all ensuring benefits on a sustainable basis, for the benefit of the people and to 

honor obligations under the Convention on Biological Diversity. Biological diversity in Nepal is closely 

linked to the livelihoods and economic development of most of the people, and relates to agricultural 

productivity and sustainability, human health and nutrition, indigenous knowledge, gender equality, 

building materials, water resources, and the aesthetic and cultural wellbeing of the society. NBS has the 

objective for the protection of biological diversity in Nepal and identifies or restates Government policy 

on natural resources and their diversity.  
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The outcomes of the NBS has lead towards stronger political commitment, an information management 

system, enhanced human and institutional capacity, clear policies and legislation, detailed Action Plans, 

heightened public awareness and an effective monitoring and evaluation process. The strategic plan 

highlights the existing weaknesses, gaps, difficulties and other problems that threaten Nepal’s 

Biodiversity. It provides the implementation mechanisms, roles and responsibilities of various 

government agencies, the private sector and people of the country to overcome the challenges related to 

biodiversity threats. The implementation mechanism of NBS is based accountability and transparency 

approach. 

11.8 Relevant institutions and their responsibilities 

A number of institutions will be directly or indirectly involved during the construction and operation of 

this road Project as a stakeholder of the proposed Project.  

11.8.1 Central Level Institutions 

11.8.1.1 Ministry of Physical Infrastructure and Transport (MOPIT)  
The Ministry of Physical Infrastructure and Transport is the concerned agency responsible for 

environmental monitoring and it should provide necessary guidance to the Proponent in accordance with 

the EPA, 1997 and EPR, 1997. The ministry as a policy making body is also responsible for the overall 

guidance and policy formulation for the development of transport sector in Nepal. Hence, the Ministry 

will review the final EIA report and approved. It can also co-ordinate other institutions for necessary 

arrangement for land acquisition and conflict resolutions, if any, for the smooth construction of this 

Project. However, the Ministry can entrust and/or instruct the DoR for environmental monitoring works 

by providing necessary policy guidance, as the DoR is its technical arm. The DoR can perform its 

responsibility through its GESU in environmental monitoring during the construction and operation of the 

Project on behalf of the Ministry. According to the provisions of EPR, the Proponent is not obliged to 

carry out environmental monitoring works. 

11.8.1.2 Department of Roads (DOR) 
The Department of Roads (DoR) is facilitating the integration of environmental aspects in the road 

construction, rehabilitation and maintenance Project by developing policies and guidelines. Once the 

Project submits this EIA report, it will be review by Geo-Environmental and Social Unit (GESU) and 

forward to the Ministry of Physical Infrastructure and Transport for necessary approval. Furthermore, the 

DoR can also be involved in environmental monitoring works and instruct the Project to comply with the 

environmental monitoring works and instruct the Project to comply with the environmental requirements 

during its constructions. The GESU can also provide technical guidance to the Project, particularly in the 

application of bioengineering treatments methods. 

11.8.1.3 Ministry of Forests and Environment (MOFE) 
The MOFE is involved in environmental monitoring works. The Ministry has also the legal mandate to 

prepare the environmental auditing report after two years of Project operation or commencement of the 

service from this proposal. It is clear that spirit of the environmental laws is to ensure the involvement of 

the environmental agency in environmental auditing works. This review on policy, laws, guidelines and 

related institutions clearly indicates that there is no problem to construct this Project on environmental 

ground and these instruments further facilitate to integrate the environmental aspects and make the Project 

environmentally sound and sustainable. 

11.8.1.4 Local Level Institutions 
Services such as educational and health institutions, irrigation and drinking water facilitates, which may 

have likely impact by the Project activities. 
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11.8.1.5 Districts Coordination Committees 
The Districts Coordination Committee of Bhaktapur and Kavrepalanchowk could facilitate in obtaining 

local people's support and educating the local people on the importance of this tunnel road. These 

Committees can also coordinate with districts level development activities/agencies and advise the 

concerned municipalities in assisting Project activities. 

11.8.1.6 Districts Level Development Agencies 
The Districts Administration Office will be directly involved in land and property acquisition and 

compensation issues, if such issues arise. The Chief Districts Office (CDO) can facilitate this process as a 

chairperson of the Compensation Determination Committee. The CDO can also instruct the districts level 

organizations to assist the Project activities. The Districts Forest Office (DFO) can assist the Project in 

felling down the trees to clear the west tunnel portal area, and to stockpile and sell the forest products, if 

required. The Districts Land Revenue Office can facilitate in transferring the land ownership if needed, 

once the proponent compensates the privately owned land and properties. 

11.8.1.7 Non-Governmental and Community-Based Organizations 
Numbers of local clubs, Non-Governmental Organizations (NGOs) are actively involved in the area for 

the development activities. These NGOs and Community Based Organizations (CBOs) can assist the 

Project particularly by creating awareness on the importance of road for local area development and 

sustainability during operation phase. 

11.9 Review of other related documents 

The following Relevant Standards are reviewed and relevant Standards. 

11.9.1.1 National Ambient Air Quality Standards for Nepal, 2012, GoN 
The new National Ambient Air Quality Standard (NAAQS) 2012 that came into effect requires effective 

monitoring and collection of eight-hour and 24-hour samples of air pollutants like Total Suspended 

Particulates (TSP), Particulate Matter (PM10 and PM2.5), carbon monoxide, lead and ozone levels for at 

least 347 days out of a 365-day year. The NAAQS further states that no particular place should fail to 

monitor air samples for two consecutive days. TSP consist of solid and liquid particles in the air that are 

harmful to health while PM10 is an air particle with a volume less than 10 micron that can easily enter into 

the end of the respiratory tract and cause serious health impacts. Both TSP and PM10 are considered major 

air pollutants. 

Table 11.9-1National Ambient Air Quality Standards for Nepal 

Parameters Units 
Averaging 

time 
Concentration 

Max. 
Test Method 

WHO Air Quality 
Guidelines (2005) 

TSP (µg/m3) 24-Hours* 
230 

High Volume Sampling and 
Gravimetric Analysis 

 

- 

PM10 (µg/m3) 

Annual 
 

  20 

24-Hours* 120 
High Volume Sampling and 
Gravimetric Analysis, TOEM, 
Beta Attenuation 50 

SO2 (µg/m3) 
Annual** 50 Ultraviolet Fluorescence West 

and Gaeke Method 

- 

24-Hours* 70 20 

Nitrogen 
Dioxide  

(µg/m3) 
Annual 40 Chemiluminescence 40 

24-Hours* 80 Same as Annual - 

CO (µg/m3) 8-Hours* 10,000 
Non Dispersive Infra-Red 
Spectrophotometer NDIR 

- 

Lead (µg/m3) Annual** 0.5 
High Volume Sampling, Atomic 
Absorption Spectrometry 

- 

Benzene (µg/m3) Annual** 5 Gas Chromatographic - 
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Parameters Units 
Averaging 

time 
Concentration 

Max. 
Test Method 

WHO Air Quality 
Guidelines (2005) 

Technique 

PM2.5  
(µg/m3) 24-Hours* 40 

PM2.5 Sampling Gravimetric 
Analysis 

 

Ozone  (µg/m3) 8-Hours* 157 UV Spectrophotometer  100 

*Note: 24 hourly values will be met 95% of the time in a year. 18 days per calendar year the standard may be 

exceeded but not on two consecutive days.  

**Note: 24 hourly standards for NO2 and SO2 and 8 hours standard for CO are not to be controlled before MoFE 

has recommended appropriate test methodologies.  

11.9.1.2 National Drinking Water Quality Standards, 2005 
Major tasks during monitoring to be performed by water supplier are cited as follows:  

1. Controlling regularly the quality to ascertain that the water supplied complies with the NDWQS.  

2. Periodic monitoring of all the components of the water supply system from the perspective of 

sanitation and risk to health.  

3. Proper supervision, inspection and maintenance as part of operation of the water supply systems.  

4. Development of necessary infrastructure like water quality testing laboratory and quality control.  

Following factors should be considered while monitoring:  

1. Type and quality of water sources i.e. surface water, springs, dug-wells, shallow wells, deep wells  

2. Type and size of the water supply system (pipe system, treatment facilities)  

3. Local environmental settings (physical infrastructure, geography, etc.)  

4. Sanitation and hygienic condition surrounding the water supply system. 

5. Socio-economic environment at the local level.  

6. Site specific conditions for complying with the standards  

7. User’s opinion and suggestions regarding water quality  

8. Health and Hygiene Information (information on water related diseases)  

Table 11.9-2Minimum Frequency of Sampling and Analysis 
Source and mode 

of supply 

Minimum frequency of sampling and analysis Remarks 

Bacteriological Physical/Chemical 

Open wells for 

community supply  

Sanitary protection 

measures; bacterial testing 

only if situation demands  

Once initially for  

community wells  

Pollution usually expected to occur  

 

Covered dug wells 

and shallow tube 

wells with hand 

pumps  

Sanitary protection 

measures; bacterial testing 

only if situation demands  

Once initially, 

thereafter as situation 

demands  

 

Situations requiring testing: change in 

environmental conditions, outbreak 

of waterborne diseases or increase in 

incidence of waterborne diseases  

Deep tube wells 

with hand pumps  

 

Once initially, thereafter as 

situation demands  

 

Once initially, 

thereafter as situation 

demands  

Situations requiring testing: change in 

environmental conditions, outbreak 

of waterborne diseases or increase in 

incidence of waterborne diseases  

Protected springs  Once initially, thereafter as 

situation demands  

Periodically for residual 

chlorine if water was 

contaminated and has 

been disinfected  

Situations requiring testing: change in 

environmental conditions, outbreak 

of waterborne diseases or increase in 

incidence of waterborne diseases  

11.9.1.3 National Noise Standards, 2012, GoN 
The National Noise Standard 2012 that came into effect as per the rule 15 of Nepal Government 

Environmental Protection Regulation 1997 that requires effective monitoring and collection of Day-time 

and Night-time noise level permitted limits as in the following table. 
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Table 11.9-3National Noise Level Standards for Nepal 
Area Permitted Noise Level (Leq dBA) 

Day Time Night Time 

Industrial Area  75 70 

Commercial Area 65 55 

Rural Residential Area 45 40 

Urban Residential Area  55 50 

Mix Residential Area 63 55 

Protected Area 50 40 

 

Table 11.9-4National Noise Level Standards for Nepal 
Maximum Noise level permission by  Residential Equipment 

S.N Equipment Max. Noise Level (Leq dBA) 

1 Water Pump 65 

2 Diesel Generator  90 

3 Entertainment Equipment 70 
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Chapter 12 CONSULTATION AND PUBLIC HEARING 

 

12.1 Consultations with local communities and stakeholders                                

Public consultation and involvement is important part of the EIA process. At the stage of field studies, the 

meetings, consultations, interviews and workshops were organized to collect opinions of various 

stakeholders about upgrading of existing road with Tunnel option. At each meeting, an introduction of the 

project was briefed, making stakeholders fully aware of the purpose of the project implementation. While 

preparing the EIA Study and according to Rule 7 of EPR, the concern people and institutions has been 

informed regarding the proposal, the EIA Study has been conducted and on possible impacts of 

implementation of the proposal on the socio-economic and cultural, physical, chemical and biological 

environment. Matters included in the Recommendation Letters from affected municipalities  

 Impacts on local schools, Health posts, community infrastructures due to project and 

proposed mitigation measures; 

 Other impacts on local environment due to the project and mitigation measures proposed; 

 Impact on Community Forests and its users, and mitigation measures proposed. Any 

subject matter that is not concerned with the project has been clearly indicated. 

Interaction Meetings: 

Several meeting were held as a part of the study. The objective was to a) inform interested stakeholders 

about the project and b) acquire information on available forest biology and discuss issues on the potential 

impact in the result of project implementation on the forest biology and user/local lifestyle during 

construction and operations of the road. The various stakeholders were invited to participate in the 

meetings, including Member of Parliament, DoR/CTI Representative, Mayor/Ward Chairperson of the 

related municipalities, Community Forest User Groups member, local elites, local representatives from 

political parties and other stakeholders. 

At those meetings, anticipated environmental impacts that likely may occur during construction and 

operation phases were shared and discussed. Alignment maps, project materials and other information 

were also shared and presented during the meetings. Consultant and relevant experts delivered all aspects 

of forest biology and its interrelation to the project, proposed actions and their potential negative and 

positive impacts in an open and transparent manner actions and their potential negative and positive 

impacts in an open and transparent manner and without any pressure. Through these meetings, concerned 

participants were requested to provide their comments and suggestions, foreseen impact on the forests 

resources and their own lifestyles and issues on the development. 

During the field study, study team contacted the local people to solicit their concerns and opinions on 

physical, biological, socio-economic, cultural and historical aspects. The public input has been 

documented in this Report. A brief report on the stakeholder meetings defined by JICA Guidelines and 

public consultation meetings defined by Nepalese EIA procedures are given below and also attached in 

Annex IV-M. 

1. First Stakeholder (consultation) Meeting 

Stakeholder meetings defined by the JICA Guidelines were carried out in three places to disseminate 

project information and likely environmental impacts as the stage of draft scoping. These meetings had 

been accomplished with the participation of local public very effectively. Local people, Municipality 
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secretary, local elite groups, CFUG, local representatives from political parties and other stakeholders 

from affected areas of Bhaktapur, and Kavrepalanchowk districts were participated in the stakeholder 

meetings and provided their valuable suggestion, opinion and recommendation regarding the proposed 

project.  

Stakeholder meetings were carried out aiming to disseminate overall project information to the interested 

stakeholders and locals of project affected Municipalities. The meeting had further aiming to provide 

brief description of the EIA together with its anticipated environmental impacts that are likely during 

construction and operation phases. The meetings were executed formally chaired by local chair-persons 

and chief guests.  

Maps, figures and information leaflets were presented during the meetings displaying road alignment with 

its alternatives in the topographical map. Similarly, power point presentations and a short visual of Model 

Highway Project had also been presented during meeting. The relevant experts had also presented a good 

understanding of all aspects of the proposal, proposed actions and their potential negative and positive 

impacts. 

Stakeholder meetings were carried out in three different locations at Chitapol of Bhaktapur District, 

Banepa of Kavrepalanchowk district, and Sanga. Stakeholder meeting had been carried out right after the 

publication of a public notice; hence the concerned people/participants were also requested to provide 

their comments and suggestions, issues and alternatives in the written form. The list of all participants has 

been provided in the Annex-IV-M. 

The participants involved in the stakeholder meetings had shown tremendous interest and curiosity 

towards the Project. The people have shown their keen interest and are willing to support the Project. The 

consultation and participation with stakeholders and participants by the team has carried out in an open 

and transparent manner and without any pressure, direct or indirect, by project authorities as well. 

(1) Chitapol Meeting 

The stakeholder meeting of proposed Suryabinayak – Dhulikhel Road Project was organized in Jorpati 

Higher Secondary School Old Building of Chitapol Municipality of Bhaktapur district, 9 November 2014. 

The meeting was chaired by Mr. Manjul Manandhar, Team Leader / Environmental Expert for EIA. Other 

participants were from the JICA project, Full Bright Consultants, Municipality officials, representative 

from political parties and the local. Altogether 80 people have participated. The participation of the 

women was not seen at this place. The main purpose of the consultation meeting was to aware the local 

people of Bhaktapur, Nakhel, Sipadol, Chitapol about the proposed upgrading and widening of 

Suryabinayak – Dhulikhel Road project, to disseminate the project related information and to help to 

identify the possible environmental and social impacts, information and opinions of the local public and 

stakeholders regarding the project. The major issues raised by the participants during the meeting were: 

 They were more concerned was the compensation for their lost land and properties. 

 They have strong assertion for compensation demand on land and built houses since they are 

economically vulnerable. 

 People are still paying land revenue tax and cultivating /utilizing of the land which the 

government declared ROW. 

 More than 50% of the participants said that their land and other assets (which are to be acquired 

by the project) should be compensated based on the existing market rate and the RoW should be 

uniform through the road section 

The summary of the interaction meetings is presented in Annex IV-M. 

(2) Banepa Meeting 
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The stakeholder meeting of Suryabinayak – Dhulikhel Road Project was organized in Municipality Hall at 

Banepa of Kavrepalanchowk district on 9 November 2014. The meeting was chaired by Mr. Manjul 

Manandhar, Team Leader / Environmental Expert for EIA. Participants were from the JICA, Full Bright 

Consultancy, Municipality officials, Representatives from political parties, businessmen and the local 

from Banepa, Janagal, Nasikasthan, Sanga, and Dhulikhel. Altogether 86 people have participated in the 

consultation meeting. Most of the participants in the project site area are positive about this Road 

Improvement Project. The summary of the interaction meetings is presented in Table 4I of Annex IV. The 

major issues raised by the participants during the meeting were: 

 Number of participants also mentioned that land acquisition and compensation can be the main 

issue in the Project area if not handles in appropriate way.  

 Around 25% of the participants said that, the government of Nepal has made partial decision in 

2058 through publishing Gazette, where the ROW between Sanga Chowk to Chandeshwori River 

(Banepa Municipality) was declared in which ward No. 11 was excluded in this decision. 

 Compensation of all affected land inside 25 meter each side from center line beyond the existing 

road should be paid before construction work starts. 

 People are still paying land revenue tax and cultivating /utilizing of the land which the 

government declared ROW. 

 Project should be rehabilitate all historical and cultural monuments such as Temple, resting road 

side house (Chautara) etc. in an appropriate places. 

(3) Sanga Meeting 

The public consultation meeting at Sanga was organized in Ward office-14 hall of Nasikasthan of Sanga 

on 14 Oct. 2017 A.D (28/06/2074 B.S). The meeting was conducted in the presence of three ward 

chairperson (9, 10 and 14) who were remarked as respective guiding person (Upendra Raj KC, Shivaram 

Raut and Shivaram Raut). Other participants were from the DoR/GESU, Full Bright Consultancy, Ward 

Chairperson, representative from political parties and the local. Altogether 49 people have participated. 

The list of the participants is presented in the Attendant sheet. The participation of the women was also 

seen in good numbers.  

The main purpose of the consultation meeting was to aware the local people of Palanse and Sanga about 

the proposed tunnel project, to disseminate the project related information and to help to identify the 

possible environmental and social impacts, information and opinions of the local public and stakeholders 

regarding the project.  

Table 12.1-1Outline of the First Stakeholders Consultation Meeting 

Date Interaction Location 
Number of Participants 

Male Female Total 

9 Nov. 2014 Palanse Meeting 34 6 75 

9 Nov. 2014 Banepa Meeting 81 5 86 

14 Oct. 2017 Sanga Meeting at Nasikasthan 44 5 49 

 

The major issues raised by the participants during the meeting were: 

 Why the project is not implementing the previously designed open road section through Sanga 

pass? 

 If the Tunnel road option comes into implementation, what will be the status of the existing road 

and its improvement? 

 There is the high possibility of Sanga to falls behind in its development and economic activities 

with the tunnel option. 
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 Will there be any impact on the structure and housed located above the Tunnel section and will 

there be compensation for the effected land and structure around and above the tunnel section 

 

2. Second Stakeholder Consultation Meeting (Bhaktapur and Banepa) 

The second Stakeholder consultation meeting was conducted at City Gaon Resort, Bhaktapur and at 

Banepa Municipality of 10 No ward Office Janagal on 21 Feb. 2018. 

The meeting was conducted by Foreign Section of DoR while coordination made by Consultant (FBC). In 

the meeting, authority of local bodies were invited and Member of Parliament was also presented in this 

programme. The meeting was chaired by DDG Mr. Sanjay Kumar Shrestha the Mayor of Suryabinayak 

Municipality and the chief guest as the Member of Parliament. 

Brief introduction of the main participants were made after welcoming them by Mr. Manjul Krishna 

Manandhar, the Team Leader of EIA study team of consultant. He facilitated the program by delivering 

the objective of the Stakeholder meeting and the general introduction of the Suryabinayak- Dhulikhel 

road section.  The requirement of the stakeholder meeting was also explained by Deputy Director General 

Mr. Sanjay Kumar Shrestha. He basically introduce the Suryabinayak- Dhulikhel road project, its nature 

and the tunnel alternative at Sanga area which will be integral part of this project. After briefing of the 

project activities, participants were requested to give their views about the proposed 6 Lane SD road 

which are as per the attached Annex IV-N. The major issues raised by the participants during the meeting 

were: 

 How the voice of the PAPs will be addressed while the Supreme Court had decided the RoW and 

compensation of the affected properties. Road should be constructed with due consider of the 

people’s problem living along the side in terms of loss of their land and properties. 

 The road design have been done being within the verdict given by Supreme Court on the year 

2068 regarding RoW with 75feets. 

 Safety in Tunnel section should be maintain which can be challenging for us due to low 

experience on it. Road side vehicular workshop has made congested and traffic problem that 

should be stopped. 

 The Asian standard road width is varied like 9 meter in Raxaul, 7 meters in Khasa and 25 meters 

along the Nepal which is not rational here for us. 

Table 12.1-2Outline of the Second Stakeholders Consultation 

Date Interaction Location 
Number of Participants 

Male Female Total 

21 February 2018 City Gaon Resort, Bhaktapur 44 0 44 

21 February 2018 Ward no.10 Office, Banepa 59 4 63 

 

12.2 Focus Group Discussion  

Focus Group Discussions were carried out at Bhaisepati, Jagati and Sanga to understand the existing 

socio-economic and cultural situation and identify issues and concerns of the local people regarding the 

project. During discussion, information about existing roads within the Municipality, public utilities and 

their rehabilitation, health facilities, educational situation, energy consumption pattern, agricultural 

practice and related infrastructures, market status, existing market value of land and houses has been 

discussed.  
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Similarly, focus Group Discussions were carried out during the identification of  candidate site for Quarry 

and Soil Disposal area to find out the surrounding public view and concerned regarding the establishment 

of quarry and spoil disposal site around the area and their concerned suggestion. 

Table 12.2-1Outline of the Focus Group Discussions 

Date Interaction Location 
Number of Participants 

Male Female Total 

24 March 2015 Bhaisepati, Kavrepalanchowk 7 5 12 

24 March 2015 Jagati, Bhaktapur 9 7 16 

28 October 2017 Quarry Sites 7 3 10 

22 January 2018 Soil Disposal Site 9 2 11 

 

12.3 Public Notice and Public Hearing 

Public Notice one week in advancer seeking the written opinions from the concerned stakeholders has 

been also published in a national newspaper in 24 May 2018. Similarly, Public Notice has been affixed at 

the offices of Municipality and other local bodies as far as possible of the concerned district. Any 

comments or suggestions from the concerned stakeholders and affected peoples has been collected. Public 

hearing has been carried out at Suryabinayak-10, Basghari-Bhaktapur along the entire stretch of the road 

alignment, covering all project affected Municipalities. Public hearing have been carried out after 

preparing the draft of EIA. For Public Hearing, a leaflet has been prepared in Nepali language with major 

findings, potential impacts and suggestions as well as suggested mitigation measures and has been 

distributed to all concerned stakeholders during Public Hearing Programme. The programme has been 

conducted with participation of representatives of Member of Parliament, Mayor/ward chairpersons of 

respective municipalities, DoR/CTI, Political Parties and public representatives. Further, the 

recommendation letters have been collected from all project affected municipalities and has been attached 

to the final EIA report. The summary of the interaction meetings is presented in Table 2 of Annex IV-O. 

   Table 12.3-1Outline of the Public Hearing 

Date Interaction Location 
Number of Participants 

Male Female Total 

30 May 2018 
Arniko Party Palace, 

Suryabinayak-10,Bhaktapur 
100 5 105 

 

12.4 Public Consultation and Disclosure Plan 

Disclosure of Project 
The scoping process for this project has been carried out publishing public notice and affixing notice on 

the notice board of local bodies under Environmental Protection Rules 1997 (EPR 1997) and the ToR for 

the EIA were approved on 6/12/2015 MoSTE during the scoping process. Public Hearing have been 

conducted (as required under EPR 1997) on 05/30/2018 based on the designs prepared by the detail 

design consultant. The environmental clearances which will be required from MoFE and MoFSC have 

also been identified and obtained. It is common for the alignment major highway projects to undergo 

some or fine tuning during the detailed design phase. 

 

There were no major objections to the alignment during the public hearing phase of public disclosure. 

 



Environmental Impact Accessment of Suryabinayak - Dhulikhel Road Improvement Project FINAL REPORT 

Page | 194 

 

  



Environmental Impact Accessment of Suryabinayak - Dhulikhel Road Improvement Project FINAL REPORT 

Page | 195 

 

Chapter 13 CONCLUSION 

13.1 Conclusion 

GoN has requested the Japanese Government to carry out the Detail Design Study for the upgrading and 

widening of 14.91 km Suryabinayak – Dhulikhel Road, to ease the difficulties within the Suryabinayak – 

Dhulikhel section of Arniko Highway as the continuation of Tinkune- Suryabinayak section. After the 

final agreement with DOR, the JICA study team will commence the Detail Design works. 

The upgrading works include widening of the existing two lanes to four lanes as fast lanes, with provision 

of new construction of bridges and culverts, sidewalks and junction improvements. The two lanes on 

either side of fast lanes are also proposed as a service road. The Right-of-Way (RoW) of the road is 25m 

from the road's center line. 

The Suryabinayak - Dhulikhel Section of Arniko Highway passes through the built-up areas of Bhaktapur 

and Suryabinayak Municipality of Bhaktapur District, and similarly Sanga, Janagal, Banepa Municipality, 

Dhulikhel Municipality of Kavrepalanchowk district. 

Arniko Highway at Dhulikhel is to be connected with BP Highway in near future which will increase the 

number of traffic in this section. With the increasing trade volume between neighboring between India 

and China, the construction of the dry ports at the Indian and Chinese borders as well as the forthcoming 

Kathmandu -Terai Fast Track will increase the traffic volume in coming years. Moreover to settle the 

present traffic situation in this section the widening of road is felt to be necessary. The upgrading work 

will provide better transportation facilities to the road users, enhance the socio economic activity of 

number of villages within Bhaktapur and Kavrepalanchowk Districts, enhancement of tourism in the 

project influenced area, employment generation etc.  

At present, after the completion of upgrading of Kathmandu – Suryabinayak road, the travel time from 

Kathmandu to Suryabinayak is approximately 15 minutes. At present the travel time from Suryabinayak 

to Dhulikhel is approximately 30 min. After the upgrading of the Highway, the travel time is expected to 

reduce by half. So, the travel time from Kathmandu to Dhulikhel will be approximately 30 minutes, after 

completion of upgrading of Suryabinayak to Dhulikhel section. Importantly, the journey will be 

comfortable, wear and tear of the vehicles will be less along with fuel consumption and maintenance cost 

of the vehicles will also be less which results in increase in private savings. This reduction in travel time, 

and costs will be beneficial mainly to the people from Banepa, Dhulikhel and people using Arniko 

Highway and BP Highway to enter and exit from Kathmandu Valley 

As per this MOU, a Detail Design Survey is being conducted by the JICA Study Team for improving, 

upgrading and widening the existing road alignment, reducing travel time and enhancing traffic safety by 

providing a six lanes wider road, so that it will contribute in enhancing smooth flow of trade transport in 

Kathmandu and other major cities in eastern side. 

13.1.1 Beneficial and Adverse Impacts 
During Project construction and operation stage general beneficial impacts are likely to occur in the 

Project area. During construction stage beneficial impacts like generation of employment opportunities 

and Increase in Income, Increase in income of local people through opportunity to work and income 

generation activities and Enhancement in Technical Skills of local people are likely to occur. 

During operation stage the benefits of the Widening and Upgrading Suryabinayak – Dhulikhel Road 

Project can be summarized as: 

 Shortening of Travel Time : by 20 minutes 
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 Saving of Vehicle Running Cost : Fuel consumption by up to 25% 

 Reduction of Traffic Accidents : more safer route 

 Access improvement for people 

 Control Air Pollution  

 Economic benefit 

 Industrial, Trade and Business Development 

 Tourism Development 

13.1.1.1 Adverse impacts on the Physical Environment are: 
Some of the minor impacts on physical environment are likely to occur during Project construction stage. 

During construction, the operation of construction vehicles in the work area will generate NO2 and SO2 

which will degrade the air quality of the ambient air to some extent. Also the dust emission in the 

excavated area of the approach road and at the portals will increase the PM10 values of the surrounding 

areas to some levels. 

The existing streams are likely to be affected due to the construction of culvert and bridges at the 

approach road due to which the TSS value of the existing streams slightly increase. Also at the west and 

east portal the BOD value of the Stream will be degraded due to the operation of the Workers’ camp.  

During construction, the operation of construction equipment in the work areas will generate sound and 

vibration which will increase the sound level in the area than the present level. 

The existing district road will be affected during the construction and other facilities. Also the existing 

agricultural land will be affected due to the construction activities taken place in between the agricultural 

land. 

Generation of solid waste from the Workers’ camp, Liquid or chemical waste generated from the road 

construction area and soil waste from the tunnel will have an impact on the environment. 

13.1.1.2 Adverse impacts on the Biological Environment are: 
Some portion of the alignment (about 50 m length) passes through the community forest area at the Sanga 

pass area which require cutting of 163 trees. In addition the nearly 127 private trees need to be cut in 

Sanga area. A total of 484 road-side trees will have to cut, which lies on both sides of the existing 

Suryabinayak – Dhulikhel road. 

13.1.1.3 Adverse impacts on the Social, Economic and Cultural Environment are: 
Loss of about 13.33 ha of agricultural land along with 234 houses structure area likely to be affected. 

Temples and religious sites fall within the RoW of the road which possibly affected will need due 

protection during construction of the road. Disruption on the public utilities such as irrigation canal, water 

supply pipes, temples, chautaris etc. Pressure on local service, commodities, food supply for external 

workforce and in-migrants. Increase in unsocial activities including prostitution, crime, and gambling and 

alcohol consumption due to outside labors. Possible issues due to labor and construction camp operation 

and management along with Occupation Health and Safety issue 

There are 1280 family members who are Project affected people, whose 234 House structure along with 

land will be used and acquired by the Project to construct its components. In Addition to that, there are 

additional 40 HHs whose only land will be affected by this project with household’s population of 284. 

Hence, in total there are 1488 family members who are Project affected people, whose land and structure 

will be used and acquired by the Project to construct its components. Beside these, there are no other 

impacts which are of serious nature. 

Among which, 284 households are Severally Project Affected Families with Effect on their house 

structures and land. Beside these, there are no other impacts which are of serious nature. 
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13.1.1.4 Adverse impacts during Operation of this road Project are: 
During operation of the road minor impacts on physical, biological and social environment are likely to 

occur. On physical environment, during operation the operating vehicles on the new highway will emit 

NO2 and SO2 which will degrade the air quality of the ambient air. 

The east and west portal will be equipped with the toilet and kitchen facilities for the workers’, the 

sewage from these facilities will degrade the river water quality of the existing rivers. 

The increment of traffic volume on the new highway will increase the sound level in the area than the 

present level. 

During operation the artificial slopes constructed in the embankment and at the soil disposal area will 

need to be monitored. The collapse of these structures due to catastrophic events will destruct the road 

facilities at the approach road and at the soil disposal area.  

During Operation phase, although total of five culverts and bridges will be designed to accommodate 

sufficient volume of water, those structures may cause obstruction when the area suffers unusual scale of 

flood, and overflow in the surrounding area. 

During Operation phase existence road after upgrading and widening may cause increase of self-inflicted 

accidents and accidental encounters between people and cars. 

13.1.2 Mitigation Measures 
The mitigation measures to avoid or reduce above-mentioned adverse impacts are 

13.1.2.1 Mitigation Measures during Construction Stage 

(1) Physical Environment 
Preventive mitigation measures, such as selection of equipment and proper maintenance, will be proposed 

for mitigating the impact due to NO2 and SO2. Preventive mitigation measures, such as spraying water 

three time a day at the work areas and washing the vehicles before they leave the construction sites, will 

be proposed for mitigating the impact due to dust in the work area. 

Turbid water discharged from the labor and contractor’s camp site will be appropriately treated before 

discharge into the river to mitigate the impact on water bodies. 

Selection of low-noise type equipment and providing noise barriers at necessary locations and control of 

work hours and days, i.e. stopping at night and weekends, near the vulnerable facilities and settlements 

will be proposed for mitigating the impact due to noise. 

For mitigating the impact on the existing infrastructure the temporary road trail/passage, water supply and 

drain mitigation will be provided on the existing district road during construction so that the daily 

activities in the area will not be affected due to the commencement of the Project. 

Alternative facilities will be provided as a part of the Project to any water supply facilities destroyed by 

the Project. If the planned water intake affects significantly to the existing water use, alternative water 

source(s) will be provided to minimize the impact to acceptable level. 

Respect the social value and provide the access to important and popular water use spots by providing 

road crossings and other facilities that will benefit the water users. Establish/Construct the deep Tube well 

for the communal use at the affected area. 

The flow of river and culverts will not be disturbed during construction so that the dependent irrigation 

canal at downstream will be continue by pipe system. 

The direct disposal of side surface lead off drains upon private cultivated lands and properties will be 

avoided. Surface runoff and side lead off drains will be managed properly in order to prevent significant 
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adverse impacts upon public and property. To prevent water logging, 3 cross drainage structure have been 

proposed for continuation natural drainage system.  

Drainage improvement works will be carried in order to control volume and speed of water flows in water 

courses in the vicinity of exposed soils and slopes. 

Cut spots and embankments will avoid the creation of angle greater than the natural angle of repose for 

the local soil type. New embankments should be properly compacted and exposed surfaces should be 

covered with vegetation to avoid slope washout and soil erosion. On cut slopes, landscaping should be 

carried out with bio-engineering works, prior to rainy season, with the application of top soils. 

Use of personal protective equipment will be made compulsory to workers while working. Precaution will 

be taken while using the machines and equipment, especially nearby public and private infrastructures.  

Construction Traffic Management Plan will be developed in S-EMAP stage that will comply by 

contractor to maintain flow of construction vehicles without hampering good flow of vehicles. Road 

safety of the highway will be ensured by managing existing traffic properly. Strictly enforce speed limits 

and traffic rules to all the operators. Conduct Traffic Safety Campaign and Media coverage / informatory 

announcements to public several times a year. Educate road side people not to allow their children to play 

on the roads and to allow their cattle to enter in the roads. 

(2) Biological Environment 
Mitigation measures to counter possible adverse impacts on local biological environment are as follows: 

Project will carry out compensatory plantation at the rate of 25 saplings for each felled tree in available 

locations within the affected Suryamode Perunge Community Forest and within the central Median of the 

Road and their management until the age of 5 years. The Project requires to plant 16,175 numbers of tree 

saplings of locally affected plant species within the forest area. 

Control hunting and poaching of wildlife enforcing acts and regulations. Illegal felling of trees from forest 

area, unnecessary destruction of forest during construction will be avoided. 

Encourage and support local community for controlling illegal harvesting of forest resources and 

encroaching the forest area for settlement. Strict rules and regulation will be enforced in and around the 

forest area from the illegal harvesting of the vegetation and wild life. 

Obtain prior approval on clearance procedural from department of Forest and coordinate with district 

forest officer.  

Avoid unnecessary falling of tree from the required area and minimize unnecessary disturbance in forest 

area. 

Take all legal procedures, appropriate communication and coordination with the Community Forest 

User’s Group and the DFO. 

(3) Social, Economic and Cultural Environment  
Mitigation measures to control possible adverse impacts on socio-economic and cultural aspects are as 

follows: 

Timely disbursement of adequate compensation for private lands and other properties will be made. 

Adequate compensation to affected families for agricultural land on prevailing local rate will be provided. 

Enough budgets will be allocated for acquisition and compensation during the Project construction. 

Adequate provisions and compensation arrangements will be maintained in the Resettlement and 

Rehabilitation Action Plan.    

At least one family member of PAF and SPAFs will be provided with income generating training and 

opportunity in the construction and operation of Project.  
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The Project will encourage local people in the involvement of agricultural extension services to increase 

local crop production and adopt better farming techniques. Further the Project will encourage locals in 

community development programs to increase product diversification and development of alternative 

livelihood activities. 

Budget for social enhancement measures will be allocated. Project will ensure occupational health and 

safety measures and community involvement. Awareness raising program will be deliver through local 

organizations to plan proper usage and management of the social service facilities. Security systems will 

be established to avoid various sorts of conflicts between the local and immigrants during the time of 

construction and operation.  

(4) Mitigation Measures during Operation Stage 
For mitigating the impact due to NO2 and SO2 during operation the prohibition of the old vehicles that do 

not meet the emission criteria will be regulated that will decrease the amount of emission in the new 

highway than the present level. 

For mitigating the impact due to sewage at the road facilities the sewage from these facilities at the 

approach road will be treated and brought back to the discharged level. 

For mitigating the impact on the stability of the artificial slopes regular maintenance and monitoring of 

these artificial slopes is proposed.   

For mitigating the impacts due to the surface water flow design the bridges and culverts with 

consideration of potential climate change effects, to allow maximum - feasible capacity of water flow. 

For mitigating the impact on gender if obstruction is not avoidable, information dissemination to the 

community regarding the timing of start and finish of the obstruction will be carefully and thoroughly 

conducted in the manner that as many local women as possible has access to the information. 

Appropriate preventive mitigation measures will be applied to reduce and avoid accident. Road marking 

will be installed & its timely re-marking when it’s worn out & invisible by drivers. Danger & 

precautionary signs and signals will be erected at potential danger areas. Street lights and reflectors will 

be provided to avoid night-time accidents. 

For mitigating the impact due to criminal activities appropriate preventive mitigation measures will be 

proposed to reduce and avoid unsocial activities in the construction area, such as awareness raising 

education. 

13.1.3 Environmental Management Plan 
In order to ensure the implementation of these environmental protection measures, an Environmental 

Management Plan (EMP) has been prepared and based on that the site specific Environmental 

Management Action Plan should be papered during contractor materialization during construction stage, 

which should include plan for the implementation of the mitigation measures, environmental monitoring, 

and proposal for environmental auditing. The plan includes details on environmental monitoring, 

compliance and impact monitoring, organization and staffing, directives and co-ordination aspects, 

reporting requirements and estimation cost plan implementation.  

In total, the Project will invest NRs. 6,001,170,189 for environmental enhancement and mitigation 

measures.  
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ANNEX-I: LOCATION MAPS 



 

 



ANNEX-II: PHYSICAL DATA 

 

A.  Present Land-Use Pattern along Highway Corridor 

Chainage 
Length 
(Km) 

Location 

Land use pattern 

Adjacent to 
Highway 

Beyond 
Highway corridor 

0+000 – 1+250 1.25 Suryabinayak Area Built-up area, Road-
side houses 

Built-up Area, Bhaktapur core city 
towards south 

1+250 – 1+500 0.25 Jagati Area Built-up area, Road-
side houses 

Vacant lands,dense settlement 
,towards south; Machine made 
Bhaktapur Brick and Tile Factory 
towards north 

1+500 – 2+500 1.00 Jagati, 
Bhatedhikoro Area 

Cultivated Cultivated, Brick factories 

2+500 – 3+200 0.70 Bhasghari Area Built-up area, Road 
side houses 

Cultivated, Brick factories 

3+200 – 4+200 1.00 Nalinchowk Area Cultivated Cultivated, Scattered settlements 

4+200 – 4+500 0.30 Nalinchowk Area Built-up area, Road 
side houses 

Cultivated, Scattered settlements 

4+500 – 5+500 1.00 Nalinchowk Area Cultivated Cultivated, Scattered settlement 

5+500 – 6+800 1.30 Palase Area Community Forest Cultivated, Scattered settlements 

6+800 – 7+100 0.30 Sanga Area Built-up area, Road 
side houses 

Cultivated, Scattered Settlements 
and Forest area 

7+100 – 8+300 1.20 Sanga Area Cultivated Cultivated, Scattered Settlements 

8+300 – 9+000 0.70 Janagal Area Built-up area, Road 
side houses 

Cultivated, Scattered Settlements 

9+000 – 10+400 1.40 Janagal Area Cultivated Cultivated, Scattered Settlements 

10+400 – 13+100 2.70 Banepa Area Built-up area, Road 
side houses 

Dense settlement towards north, 
Cultivated and Scattered settlement 
towards south 

13+100 – 14+800 1.70 Dhulikhel Area Cultivated Cultivated and scattered settlement 

14+800 – 15+862 1.06 Dhulikhel Area Built-up area, Road 
side houses 

Scattered Settlement 

Source: Field Survey, 2017 

 

B. Bridges and Cross drainages along Suryabinayak – Dhulikhel section 

Type / Location Chainage Length Breadth 

Sipadol Khola Bridge – Jagati  1+780 16.00 m 7.00 m 

Slab Culvert 5+900 1.50 m 8.00 m 

Slab Culvert 6+900 4.00 m 8.00 m 

Bikoteshore Khola Bridge – Baisepati 8+360 16.00 m 7.00 m 

Slab Culvert 9+000 1.00 m 7.00 m 

Slab Culvert 9+900 2.50 m 8.00 m 

Punyamati Khola Bridge - Banepa 11+050 32.00 m  7.00 m 

Source: Field Survey, 2017 

 

  



C1. Average traffic Suryabinayak – Banepa 

Indicators Truck Mini 

Truck 

Bus Mini 

Bus 

Car/ 

Jeep 

Utility 

Vehicle 

Motor 

cycle 

Total 

AADT 1000 1000 373 1500 1124 1623 5870 12490 

Composition (%) 8 8 3 12 9 13 47 100 

Source: Feasibility Design Report, DOR, 2015 
1 

 
C2.  Average traffic Banepa - Dhulikhel 

Indicators Truck Mini 

Truck 

Bus Mini 

Bus 

Car/ 

Jeep 

Utility 

Vehicle 

Motor 

cycle 

Total 

AADT 655 655 246 982 737 1065 3850 8190 

Composition (%) 8 8 3 12 9 13 47 100 

Source: Feasibility Design Report, DOR, 2015 
 

C3. Base Year 2016 Traffic Projection (Peak Hour Traffic) 

AH Section AADT (vpd) 

Suryabinayak - Jagati Jn         10,512  

Jagati Jn - Bhatedhikuro Y Jn         10,512  

Bhatedhikuro Y Jn - Shantigaon/Nalinchowk Jn           9,461  

Nalinchowk Jn - Chitapol Jn           8,515  

Chitapol - Palanse           7,663  

Palanse - Palanse Forest Edge           7,280  

Sanga            7,280  

Janagal - Pul Bazar           6,552  

Banepa Municipality           6,224  

Banepa Chandeshwari Khola - Khawa (Km 28)           4,980  

Dhulikhel Municipality - DSBH Jn           4,740  
Source: Feasibility Design Report, DOR, 2015 

 
 

C4. Future Traffic Forecast -Build Condition (2026 & 2036) 

AH Section 
AADT in vpd 

Base Year 2016 Year 2026 Year 2036 

Suryabinayak - Jagati Jn 17,713 53,170 72,846 

Jagati Jn - Bhatedhikuro Y Jn 17,713 50,205 66,863 

Bhatedhikuro Y Jn - Shantigaon/Nalinchowk Jn 15,942 45,799 61,461 

Nalinchowk Jn - Chitapol Jn 14,348 41,244 55,371 

Chitapol - Palanse 12,913 37,609 50,903 

Palanse - Palanse Forest Edge 12,267 35,999 48,927 

Sanga  12,267 35,992 48,913 

Janagal - Pul Bazar 11,041 32,651 44,513 

Banepa Municipality 10,489 31,456 43,075 

Banepa Chandeshwari Khola - Khawa (Km 28) 8,391 24,828 34,682 

Dhulikhel Municipality - DSBH Jn 7,987 23,893 33,599 
Source: Detail Design Report, DOR, 2015 

 
 
 



C5: Water Resource and Use Survey around Proposed Tunnel Area of Sanga Pass 
 
 

Annex-A: Water use survey of the farmers and general people around the West Portal of Proposed Tunnel 

S.N 
Respondent’s 

Name 

Address / 

Location 

Family 

members 
Occupation Crops cycle 

Water for 

Drinking & 

Availability 

Water for 

Farming & 

Availability 

Alternative 

Water 

source if 

any 

Comments/Feedbacks 

1 Kumar 

Ranamagar 

Bhaktapur, 

Palanse/ 

Western tunnel 

portal 

7 Farming 3 cycle 

comprising 

Paddy, Wheat 

and Seasonal 

Vegetable 

Piped water 

from about 700 

m since 8 

years. Available 

all seasons 

Water from 

BagarKhola and 

almost available 

all the year round 

None Project may not affect 

water resources but need to 

conserve water from 

BagarKhola during project 

implementation  

2 Sarita Thapa 

magar 

Bhaktapur, 

Palanse/ 

Western tunnel 

portal 

4 Farming 3 cycle 

comprising 

Paddy, mustard 

and Seasonal 

Vegetable 

Piped water 

from about 700 

m since 18 

years. Available 

all seasons 

Water from 

BagarKhola and 

almost available 

all the year round 

None Project may not affect 

water resources but need to 

conserve water from 

BagarKhola during project 

implementation  

3 Radha 

Ranamagar 

Bhaktapur, 

Palanse/ 

Western tunnel 

portal 

8 Farming 3 cycle 

comprising 

Paddy, Wheat 

and Seasonal 

Vegetable 

Piped water 

from about 500 

m since 8 

years. Available 

all seasons 

Water from Bagar 

and KhoriyaKhola 

and almost 

available all the 

year round 

None Project may not affect 

water resources but need to 

conserve water from 

Kholas during project 

implementation  

4 Raju Bhujel Bhaktapur, 

Palanse/ 

Western tunnel 

portal 

5 Resort staff 

of Palanse 

Tower 

Resort 

_ Piped water 

from about 600 

m since 14 

years. Available 

all seasons 

_ None Project may not affect 

water resource but care 

should be taken to Resort 

infrastructure during 

construction. 

Source: Field Survey, 2017 

  



Annex-B: Water use survey of the farmers and general people around the East Portal of Proposed Tunnel 

S.N 
Respondent’s 

Name 

Address / 

Location 

Family 

members 
Occupation Crops cycle 

Water for 

Drinking & 

Availability 

Water for 

Farming & 

Availability 

Alternative 

Water 

source if 

any 

Comments/Feedbacks 

5 Dev Narayan 

Shrestha 

Kavre, 

Nashikasthan / 

Eastern tunnel 

portal 

7 Farming 3 cycle 

comprising 

Paddy, Wheat 

and Seasonal 

Vegetable 

Piped water 

from about 

700m since 6 

years 

Water from 

NashikaKhola and 

almost available all 

the year round 

Seasonal 

Kuwa, stone 

tap nearby 

Drinking and irrigation 

water should be managed 

properly during project 

implementation 

6 Bishnu Dulal Kavre, 

Nashikasthan / 

Eastern tunnel 

portal 

15 Farming 

and service 

3 cycle 

comprising 

Paddy, Wheat 

and Seasonal 

Vegetable 

Piped water 

from about 

700m since 8 

years 

Water from 

NashikaKhola and 

almost available all 

the year round 

Seasonal 

Kuwastone 

tap nearby 

Drinking and irrigation 

water should be managed 

properly during project 

implementation 

7 Niranjan 

Shrestha 

Kavre, 

Nashikasthan / 

Eastern tunnel 

portal 

4 Agriculture 3 cycle 

comprising 

Paddy, Wheat 

and Seasonal 

Vegetable 

Piped water 

from about 

700m since 8 

years 

Water from 

NashikaKhola and 

almost available all 

the year round 

Ring well of 

17 ft. depth 

since 2012 

and  kuwa 

nearby 

Asked to manage 

alternative source of water 

if ring well will dry during 

tunnel construction 

8 Narayan Prasad 

Sapkota 

Kavre, 

Nashikasthan / 

Eastern tunnel 

portal 

9 Farming 2 cycle 

comprising 

Paddy and 

Potatoes 

Piped water 

from about 

700m since 14 

years 

Water from 

NashikaKhola and 

almost available all 

the year round 

Seasonal 

Kuwastone 

tap nearby 

Drinking water is a private 

spring so project may not 

effect, but irrigation water 

must be conserved 

9 Badri Prasad 

Wagle 

Kavre, Karkigau 

/ Eastern tunnel 

portal 

7 Farming Only Seasonal 

vegetables  

Piped water 

from about a 

km since 15 

years 

None Stone tap Drinking water supply 

system should not be 

disturbed by the tunnel 

project 

10 ShivahariKarki Kavre, Karkigau 

/ Eastern tunnel 

portal 

8 Farming 3 cycle 

comprising 

Paddy, maize and 

Potatoes 

Piped water 

from spring of 

about 800m but 

not sufficient 

Water from 

NashikaKhola and 

almost available all 

the year round 

None Insurance for homes in case 

of damage from 

construction activities 



S.N 
Respondent’s 

Name 

Address / 

Location 

Family 

members 
Occupation Crops cycle 

Water for 

Drinking & 

Availability 

Water for 

Farming & 

Availability 

Alternative 

Water 

source if 

any 

Comments/Feedbacks 

11 Dinesh Pandit Kavre, Karkigau 

/ Eastern tunnel 

portal 

3 Farming Seasonal 

vegetables as 

food and cash 

crops 

Piped water 

from spring of 

about 800m but 

not sufficient 

Water from 

NashikaKhola and 

almost available all 

the year round 

None Conserve water resources 

and infrastructures from 

project activities 

12 Krishna Bahadur 

Thapa 

Kavre, Karkigau 

/ Eastern tunnel 

portal 

11 Farming 

and service 

2 cycle 

comprising 

Paddy and 

vegetables 

Piped water 

from spring of 

about 800m but 

not sufficient 

None None Insurance and 

reconstruction of 

infrastructures in case of 

damage during tunnel 

construction 

Source: Field Survey, 2017 



Annex-C: Water use survey of the farmers and general people above mid-section of proposed tunnel 

S.N 
Respondent’s 

Name 

Address / 

Location 

Family 

members 
Occupation Crops cycle 

Water for 

Drinking & 

Availability 

Water for 

Farming & 

Availability 

Alternative 

Water 

source if 

any 

Comments/Feedbacks 

13 Dipesh 

Thapamagar 

Kavre, 

Namunabastii / 

Mid section of 

tunnel 

2 Farming 3 cycle 

comprising 

Paddy, mustard 

and Seasonal 

Vegetable 

Piped water 

from Ashapuri 

and available 

all season 

Water from 

NashikaKhola and 

almost available 

all the year round 

None Construction of irrigation 

canal is necessary 

14 Nirmaya 

Alemagar 

Kavre, 

Namunabastii / 

Mid section of 

tunnel 

4 Agriculture 3 cycle 

comprising 

Paddy, mustard 

and Seasonal 

Vegetable 

Piped water 

from Ashapuri 

and available 

all season 

Water from 

NashikaKhola and 

almost available 

all the year round 

None Project must take care of 

water resources and 

infrastructures 

15 Janak Ranamagar Kavre, 

Namunabastii / 

Mid section of 

tunnel 

7 Agriculture 

and service 

Seasonal 

vegetables as 

food and cash 

crops 

Piped water 

from Ashapuri 

and available 

all season 

None None No other option for living 

except present 

infrastructures, so project 

need to adjust family if 

any damage  

16 Badri K.C Kavre, 

SangaIttacha / 

Mid section of 

tunnel 

4 Nepal Army Seasonal 

vegetables as 

food and cash 

crops 

Piped water 

from hillside of 

about 800 m 

Some water from 

nearby Kholsi and 

seasonal 

None Concern regarding 

damage to houses during 

tunnel boring. Project 

need to take care of this. 

17 Chittra Kumar 

Khattri 

Kavre, 

SangaIttacha / 

Mid section of 

tunnel 

12 Farming and 

Foreign 

Employment 

Seasonal 

vegetables and 

Maize 

Piped water 

from hillside of 

about 800 m 

Some water from 

nearby Kholsi and 

seasonal 

None If damage to houses then 

project should compensate 

and insure for possible 

damage 

18 Goma K.C Kavre, 

SangaIttacha / 

Mid section of 

tunnel 

4 Agriculture Maize and 

seasonal 

vegetables 

Piped water 

from hillside of 

about 800 m 

Some water from 

nearby Kholsi and 

seasonal 

None Water and houses should 

not be damaged by the 

project activities 



S.N 
Respondent’s 

Name 

Address / 

Location 

Family 

members 
Occupation Crops cycle 

Water for 

Drinking & 

Availability 

Water for 

Farming & 

Availability 

Alternative 

Water 

source if 

any 

Comments/Feedbacks 

19 Deep Bahadur 

K.C 

Kavre, 

SangaIttacha / 

Mid section of 

tunnel 

6 Farming 3 cycle 

comprising 

Paddy, Wheat 

and Seasonal 

Vegetable 

Piped water 

from hillside of 

about 800 m 

Water from 

ChatureKhola and 

is seasonal  

None Manage water in useable 

form 

20 Birinchi Raj 

Sharma 

Kavre, 

SangaIttacha / 

Mid section of 

tunnel 

6 Agriculture 

and service 

Seasonal 

vegetables and 

Maize 

Community 

managed piped 

water since 

1976 

None None Insurance to 

infrastructures is needed 

for possible damage due to 

project activities 

21 Kamal Prasad 

Sharma 

Kavre, 

SangaIttacha / 

Mid section of 

tunnel 

4 Retired 

Army and 

Astrologist 

Only Seasonal 

vegetables  

Community 

managed piped 

water since 

1976 

None None Mass awareness and 

insurance for constructed 

infrastructures 

Source: Field Survey, 2017 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



D. Air Quality Monitoring Data of the Project Site  

Along the Exisitng Road Alignmnet (Suryabinayak – Dhulikhel Road) 





























































 

 

 

 

Location Points of Air Quality, Water Quality and Noise Level Monitoring Points (Dated: November, 2014 and December, 2017 ) 

 
  

Location 1 

Location 2 

Location 3 



 

 

   
 

 
 

  

Location 3 

Location 1 Location 2 



E. Baseline Information along the Proposed Alignment 

 

S.N. 
Section 

chainage 
Length 

Elevation 

range (m) 
Aspect Geology Topography Soil type Land use Pattern 

1. 
0+000- 

1+400 
1.4 km 1319-1322 

Flat Terrain 

 

Tistung formation bed rock 

of Lesser Himalaya  
Flat land  

Residual soil &Lacustrine 

deposits 
Built Up area 

2. 
1+400-

2+500 
1.1 km 1322-1342 

Mild & Flat Terrain 

 

Tistung formation bed rock 

of Lesser Himalaya 

Hill side with 

Steep slope 

Residual soil &Lacustrine 

deposits 
Agricultural land 

3. 
2+500-

5+000 
2.5 km 1342-1420 

Mild & Flat 

Terrain 

Tistung formation bed rock 

of Lesser Himalaya 

Mild slope 

with flat land 

Residual soil &Lacustrine 

deposits 

Built Up area with 

Agricultural land  

4. 
5+000-

5+400 
0.4 Km 1420-1453 

Mild Hilly 

Terrain 

Tistung formation bed rock 

of Lesser Himalaya 

Hill side with 

Steep slope 

Residual soil &Lacustrine 

deposits 

Agricultural and 

barren land 

5. 
5+400-

6+300 
0.9 Km 1453-1522 Hilly Terrain 

Tistung formation bed rock 

lies in Bhimphedi Group of 

Lesser Himalaya of Central 

Nepal 

Hill side with 

Steep slope 

Residual soil & Lacustrine 

deposits 
Forest Area 

6. 
6+300-

7+050 
0.75 Km 1522-1495 

Mild Hilly 

Terrain 

Tistung formation bed rock 

lies in Bhimphedi Group of 

Lesser Himalaya of Central 

Nepal  

Hill side with 

Steep slope 

Residual soil & Lacustrine 

deposits 
Built Up area 

7. 
7+050-

8+000 
0.95 Km 1495-1483 

Mild & Flat 

Terrain 

Tistung formation bed rock 

lies in Bhimphedi Group of 

Lesser Himalaya of Central 

Nepal  

Mild slope 

with flat land 

Residual soil & alluvial 

deposits 
Agricultural land 

8. 
8+000-

8+600 
0.6 Km 1483-1487 

Mild & Flat 

Terrain 

Tistung formation bed rock 

lies in Bhimphedi Group of 

Lesser Himalaya of Central 

Nepal  

Mild slope Hill 

with flat land 

Residual soil & alluvial 

deposits 
Built Up area 

9. 
8+600-

10+100 
1.5 Km 1487-1464 Mild Terrain 

Tistung formation bed rock 

lies in Bhimphedi Group of 

Lesser Himalaya of Central 

Nepal  

Mild slope Hill 

with flat land 

Residual soil & alluvial 

deposits 
Agricultural land 

10. 
10+100-

13+000 
2.9 Km 1464-1485 

Mild & Flat 

Terrain 

Tistung formation bed rock 

lies in Bhimphedi Group of 

Mild slope Hill 

with flat land 

Residual soil & alluvial 

deposits 
Built Up area 



S.N. 
Section 

chainage 
Length 

Elevation 

range (m) 
Aspect Geology Topography Soil type Land use Pattern 

Lesser Himalaya of Central 

Nepal  

11. 
13+000-

14+500 
1.5 Km 1464-1529 Hilly Terrain 

Tistung formation bed rock 

lies in Bhimphedi Group of 

Lesser Himalaya of Central 

Nepal  

Hill side with 

Steep slope 

Residual soil & alluvial 

deposits 
Agricultural land 

12. 
14+500-

15+500 
1.0 Km 1529-1545 Mild Terrain 

Tistung formation bed rock 

lies in Bhimphedi Group of 

Lesser Himalaya of Central 

Nepal  

Hill side with 

Steep slope 

Residual soil & alluvial 

deposits 
Built Up area 

Source: Field Survey, 2017 



ANNEX-III: BIOLOGICAL DATA 

 

A. LIST OF MAJOR PLANT, WILD AND AQUATIC LIFE AND THEIR STATUS  

Species 
Species Names 

Remarks 
Local Scientific 

Trees(Natural Forests) Adhchal Antidesma bunius    

  Ank Calotropis gigantea    

  Bains Salix Sp.   

  Bakaino,  Melia azederach   

  Banjh Quarcus longifolia   

  Banji Salix sp.   

  Betlauri Costus specious    

  Bhalayo   Rhus nepalensis   

  Bhui amala Phyllanthus urinaria   

  Chilaune Schima wallichii    

  Dabdabe  Garuga pinnata    

  Jamun-(sano) Syzygium cumini    

  Kadam Anthocephalus chinensis   

  Kaiyo Gravillea robusta   

  Karam Adina cordifolia    

  Kari Celtis asutralis   

  Katus Castanopsis indica   

  Kaulo Kaunia longipetiolata Protected Species 

  Khanyu Ficus semicordata    

  Khirra Sapium insigne    

  Kote Salla Pinus roxburghii    

  Kutmero  Litsea monopetala    

  Lahare pipal Populus deltoidis    

  Lankuri Fraxinus floribunda   

  Lapsi Choerospondia axillaris   

  Mauwa  Engelhardia spicata    

  Okhar Juglans regia Protected Species 

  Paiyu Prunus cecidois    

  Salima  Chrysopogon gryllus   

  Simal Bombax ceiba  Protected Species 

  Syal Phusre Grewia oppositifolia   

  Tanki Bauhinia malabarica   

  Utis Alnus Nepalensis    

NTFP Aiselu Rubus ellipticus   

  Amala Phyllanthus emblica   

  Asuro Adhatoda vesica   

  Bakal pate Cleyera ochnacea   

  Banmara (Black) Eupatorium adenophorum   

  Barro Terminalia bellirica   

  Betlauri  Costus specious   

  Bhogate Maesa macrophylla   

  Bhui amala  Phyllanthus urinaria   

  Bisphej Polypodium vulgare   

  Charahare Lahara Cissus repens   

  Chhattiwan Alstonia scholaris   

  Choya/Tama Bans Bambusa nepalensis   

 
Dattiwan  Achyranthes aspera 

 
  Dhasingre Gultheria fragrantissima   

  Dubo Cynodon dactylon   

 
Gandhe Ageratum conyzoides 

 
  Gurjo Tinospora cordifolia   

  Hade Bayer Zizyphus incurve    

  Harro Terminalia chebula   

  Kaiyo (seto) Wetlandia sp.   

  Kande Phool Lantena camera   

  Kans Saccharum spontaneum    

  Khareto Hypericum uralum   



Species 
Species Names 

Remarks 
Local Scientific 

  Kharuki  Arundinella nepalensis   

  Khasreto  Ficus hispida    

  Khirra Sapium insigne   

  Kurilo Asparagus racemosus   

  Kuro Bidens pilosa   

  Lampate  Duabanga grandiflora  
 

  Mal Bans Bambusa nutants subsp. cupulata 
 

  Narkat Phragmites maxima 
 

  Negalo Drepanostachyum khasianum  
 

  Nundhiki Osyris wightiana   

  Padke Albizia julibrissin   

  Pakhanbed Saxifrage ligulata   

  Pani Amala  Nephrolepsis cordifoloa   

  Rudilo Pogostemon glaber    

  Sajiwan  Origanum vulgare   

  Simali  Vitex negundo   

  Siru Imperata cylindrica   

  Sisno Urtico dioca    

  Tantari Dillenia pentagyna   

  Tapre Cassia tora   

  Tapre Tapre  Cassia tora    

  Taru Bans Bambusa nutans sub-species nutans    

  Titepati Artemisia vulgaris   

  Unyu  Dryopteris sp.   

Wildlife Assamese monkey Macaca assamensis 
 

  Barking deer  Muntiacus muntjak 
 

  Common langur Presbytis entellus 
 

  Common leopard  Panthera pardus 
 

  Dumsi Hystrix indica 
 

  Flying Squirrel Glaucomys volans 
 

  Hog deer  Axis porcinus 
 

  Jackal  Canis aureus 
 

  Rhesus monkey  Macaca mulata 
 

  Salak Manis crassicaudata 
 

  Spotted deer  Axis axis   

  Syal Canis aurehs   

  Wild boar  Sus scrofa   

Birds Black kite Milvus migrans   

  Cattle Egret  Bubulcus ibis   

  Common crane Grus grus   

  Grey tree pie Dendrocitta formosae   

  Grey wag tail Motacilla cinerea   

  Hair-crested drongo  Dicrurus hottentottus   

  Himalayan bul bul  Pycnonotus leucogenys   

  Indian tree pie  Dendrocitta vagabunda   

  Kaag  Corvus monedula   

  Kalij pheasant  Lophura leucomelana   

  Peafowl  Pavo cristatus   

  Red jungle fawl  Gallus gallus   

  Red-billed blue magpie  Urocissa erythrorhyncha   

  Red-vented bulbul  Phycnonotus cafer   

  Scarlet minivet  Perocrocotus flammeus   

  Spotted dove Streptopelia trnquebarica   

Aquatic Life Asala Schizothoraichthys progastus   

  Budhuna Garra sp   

  Hile Channa sp.   

  Katle Neolissocheilus hexagonolepis   

  Singe Heteropneustes sp.   

Amphibians / Reptiles Black-spined toad Bufo sp.   

  Cobra Naja naja   

  Common garden lizard Calotes versicolor   

  Criket frog Acris crepitans   



Species 
Species Names 

Remarks 
Local Scientific 

  Dhaman Phyas mucosus   

  Indian bull frog Rana tigrina   

  Kali paha Rana sp.   

  Kobra sarpa Naja naja   

  Mana paha Rana sp.   

  Pahele paha  Rana sp.   

  Pani sarpa Xenochrophis piscator   

Source: Field survey, 2014 

 

B. Road-side Trees 

No. Local Name Scientific Name 
Nos. of Trees 

Total Trees 
Pole Size Tree Size 

1 Utish Alnus nepalensis 59 - 59 

2 Kangiyo Grevillea robusta 32 320 352 

3 Bakaino Melia azederach - 4 4 

4 Masala Eucalyptus spp - 8 8 

5 Pipal Ficus religiosa 2 2 4 

6 Rudraksha Elaeocarpus ganitrus 0 1 1 

7 Bel Aegle marmelos 0 1 1 

Sub- Total 93 336 429 

Total 429  

Source: Field Survey, 2017 

 

C. Trees in Suryamode Community Forest 

S.N Location Owner Species Botanical name 
Nos. of Trees 

Total 

Trees Pole 

Size 

Pole 

Size 

1 
West 

portal of 
tunnel 

Suryamode 
Perunge 

Community 
Forest 

Lapsi Choerospondiasaxillaris 0 9 9 

Mauwa Engelhardtiaspicata 0 70 70 

Sallo Pinusroxburghii 54 18 72 

Uttis Alnusnepalensis 7 3 10 

Chilaune Schimawallichii 0 2 2 

    Total 61 102 163 

Source: Field Survey, 2017 
 
 

Persons Met 

Chairperson of SuryamodePerunge Community Forest: Mr. Arjun Ranamagar 

Chairperson of Bandeshwori Community Forest: Mrs. JayantiMahat 

DFO of Bhaktapur: Mr. Phadindra Prasad Pokharel 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://en.wikipedia.org/wiki/Elaeocarpus_ganitrus


ANNEX-IV: SOCIAL DATA 

 

A. Demographic Characteristics of the Project Area 

District 
VDC / 

Municipality 

Affected 

Wards in DIA 

Households within ZOI Population within ZOI 

Total Total Male Female 

B
h

a
k

ta
p

u
r
 

Bhaktapur 

Municipality 

8 1456 

4
4

1
0
 

6694 

2
1

3
2
6
 3440 3254 

7 1564 7563 3790 3773 

5 629 3287 1606 1681 

4 761 3782 1876 1906 

Suryabinayak 

Municipality 

6 1096 

2
8

3
4
 

4683 

1
2

3
9
0
 

2337 2346 

8 611 2701 1361 1340 

11 316 1412 669 743 

10 200 889 444 445 

9 221 993 515 478 

12 390 1712 880 832 

K
a

v
re

p
a

la
n

ch
o

k
 Banepa 

Municipality 

13 760 

5
1

9
8
 

3332 

2
3

2
9
4
 

1597 1735 

14 310 1500 736 764 

10 954 3888 1672 1916 

8 1407 6189 3132 3057 

7 981 4877 2446 2431 

6 786 3508 1767 1741 

Dhulikhel 

Municipality 

8 386 
2

2
4

7
 

1816 

9
5

4
6
 

874 942 

7 296 1287 607 680 

6 187 847 404 443 

3 558 2401 1214 1187 

4 820 3195 1715 1480 

 Total 14689 66556 33382 33174 

Source: Central Bureau of Statics (CBS), 2011 

 

B. Demographic Characteristics of the Project Area VDC and Municipality Wise  

1 District  : Bhaktapur  VDC/Municipality  : Bhaktapur Municipality 

 
Ward Household 

Population 

 
Total Male Female 

 
1 972 4805 2379 2426 

 
2 1456 6694 3440 3254 

 
3 697 3427 1698 1729 

 
4 2632 11011 5625 5386 

 
5 1124 5141 2601 2540 

 
6 604 3126 1573 1553 

 
7 960 4437 2217 2220 

 
8 620 3138 1555 1583 

 
9 405 2071 1033 1038 

 
10 899 4509 2240 2269 

 
11 629 3287 1606 1681 

 
12 761 3782 1876 1906 

 
13 417 2225 1084 1141 

 
14 954 4466 2238 2228 

 
15 1374 6044 3031 3013 

 
16 793 3684 1834 1850 

 
17 2342 9901 5051 4850 

 
Total 17,639 81748 41081 40667 

  
Source: Central Bureau of Statics (CBS), 2011 



2 District  : Bhaktapur  VDC/Municipality  : Sipadol 
 

 
Ward Household 

Population 

 
Total Male Female 

 
1 831 3503 1746 1757 

 
2 265 1180 591 589 

 
3 83 369 175 194 

 
4 200 884 394 490 

 
5 107 470 223 247 

 
6 110 459 227 232 

 
7 71 310 145 165 

 
8 358 1606 822 784 

 
9 253 1095 539 556 

 
Total 2,278 9876 4862 5014 

   
Source: Central Bureau of Statics (CBS), 2011 

3 District  : Bhaktapur  VDC/Municipality  : Nankhel 
 

 
Ward Household 

Population 

 
Total Male Female 

 
1 134 610 286 324 

 
2 190 893 444 449 

 
3 60 273 127 146 

 
4 75 322 157 165 

 
5 163 727 347 380 

 
6 182 802 383 419 

 
7 80 349 178 171 

 
8 120 540 266 274 

 
9 221 993 515 478 

 
Total 1,225 5509 2703 2806 

    
Source: Central Bureau of Statics (CBS), 2011 

4 District  : Bhaktapur  VDC/Municipality  : Chitapol 

 
Ward Household 

Population 

 

Total Male Female 

 
1 216 948 495 453 

 
2 174 764 385 379 

 
3 131 621 304 317 

 
4 117 514 254 260 

 
5 169 697 326 371 

 
6 116 559 276 283 

 
7 108 491 241 250 

 
8 140 567 253 314 

 
9 103 458 224 234 

 
Total 1,274 5619 2758 2861 

  

 
 
 
 
 
 

   

      



 

District: Kavrepalanchok 
   1 District  : Kavrepalanchok VDC/Municipality  : Nasikasthan Sanga 

 
Ward Household 

Population 

 

Total Male Female 

 
1 321 1277 610 667 

 
2 168 808 402 406 

 
3 180 814 383 431 

 
4 91 433 202 231 

 
5 76 393 189 204 

 
6 234 1107 547 560 

 
7 111 631 298 333 

 
8 91 488 230 258 

 
9 33 170 74 96 

 
Total 1,305 6121 2935 3186 

 
2 District  : Kavrepalanchok VDC/Municipality  : Ugratara Janagal 

 
Ward Household 

Population 

 

Total Male Female 

 
1 562 2193 1126 1067 

 
2 90 416 207 209 

 
3 102 454 211 243 

 
4 131 557 273 284 

 
5 80 391 190 201 

 
6 250 1021 509 512 

 
7 75 375 177 198 

 
8 261 1138 573 565 

 
9 83 408 198 210 

 
Total 1,634 6953 3464 3489 

      3 District  : Kavrepalanchok VDC/Municipality  : Banepa Municipality 

 
Ward Household 

Population 

 

Total Male Female 

 
1 629 2731 1295 1436 

 
2 173 838 400 438 

 
3 503 2215 1104 1111 

 
4 782 3038 1491 1547 

 
5 676 2904 1462 1442 

 
6 731 3285 1670 1615 

 
7 177 812 409 403 

 
8 131 730 354 376 

 
9 102 556 281 275 

 
10 850 4147 2092 2055 

 
11 786 3508 1767 1741 

 
Total 5,540 24764 12325 12439 

  

 
 Source: Central Bureau of Statics (CBS), 2011 



 

4 District  : Kavrepalanchok VDC/Municipality  : Dhulikhel Municipality 

 
Ward Household 

Population 

 
Total Male Female 

 
1 386 1816 874 942 

 
2 296 1287 607 680 

 
3 426 1831 880 951 

 
4 187 847 404 443 

 
5 252 1155 572 583 

 
6 558 2401 1214 1187 

 
7 820 3195 1715 1480 

 
8 143 785 383 402 

 
9 211 966 473 493 

 
Total 3,279 14283 7122 7161 

Source: Central Bureau of Statics (CBS), 2011 

 

C. Major ethnic/Caste composition of the affected VDCs  

VDCs/Municipalities Brahmin Chhetri Newar Janajati Dalit Others Total 

Bhaktapur  3.48 4.41 79.27 8.17 0.64 4.03 100 

Sipadol 3.16 25.60 36.31 27.17 2.46 5.31 100 

Nakhel 1.60 52.01 22.24 5.65 2.32 16.19 100 

Chitapol 5.32 53.07 24.58 10.23 3.72 3.17 100 

Nasikasthan Sanga 5.36 23.97 31.25 33.18 3.43 2.81 100 

Ugratara Janagal 18.29 43.82 13.55 11.64 2.50 10.20 100 

Banepa 21.38 10.71 49.65 11.40 2.27 4.59 100 

Dhulikhel 15.77 15.03 35.52 23.94 3.86 5.87 100 

Total Average 9.30 28.58 36.55 16.42 2.65 6.52 100 
Source: CBS, 2011 

 

D. Occupational Status of the Project affected VDCs and Municipalities  

VDCs/Municipalities Agriculture Service Trade Others Total 

Bhaktapur 62.73 20.72 5.14 11.41 100 

Sipadol 72.67 12.51 8.07 6.75 100 

Nakhel 61.72 17.99 3.71 16.58 100 

Chitapol 53.8 31.66 3.64 10.9 100 

Sanga 81.72 2.42 14.04 1.82 100 

Janagal 63.09 14.18 11.67 11.06 100 

Banepa 59.18 14.6 15.58 9.94 100 

Dhulikhel 29 3 55 13 100 

Total Average 60.49 14.64 14.69 10.18 100 

Source: CBS, 2011 

 

 

 

 

 

 

 

 



 

 
Source: Field Survey, 2017 

 

E. Temple and Shrines within ROW 

S.N. 
Location 

Name 
Chainage Temple Name Side  

Distance 

from CL 

(m) 

Temple 

Area(m2 ) 

Type of 

Temple 

1. Nalinchowk 3+625 Ganesh Shrine Right 9 35 Brick Masonry 

2. Nalinchowk 4+420 Shiva Shrine Left 10 15 Brick Masonry 

3. Sanga 7+250 Shiva Shrine Right 10 5 Brick Masonry 

4. Sanga 7+405 
Nasikasthan 
Temple 

Right  22 500 Brick Masonry 

5. Janagal 9+640 Ganesh Shrine Left 10 1.2 Brick Masonry 
Source: Field Survey, 2017 

F. Public water stands along the ROW 

S.N Chainage  Location 
Side 

(Right/Left) 

Distance 

from Center 

Line 

Type Remarks 

1. 1+890 Bhatedhikuro Right 10 m Dhunge  Dhara Not Functioning 

2. 7+255 Sanga Right 9 m Dhunge Dhara Functioning 

3. 7+895 Sanga Right 9 m Dhunge Dhara Functioning 

4. 8+860 Sanga Left 12 m Dhunge Dhara Functioning 

Source: Field Study, 2017 
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G. Detailed of Surveyed affected Households within Project Area 

S.N. District 
Municipality 

(Ward) 
Name of Owner (HHs) 

HHs 
Population 

Structure Type 
Floors 

Plinth  
Area 

(Sq.ft) 

Yearly  
Income 

Women 
Headed 

Below 
Poverty 
Level 

Disable 
Headed 

 

Total Male Female 1 2 3 4 5 6  

BHAKTAPUR NEW CURVE IMPROVEMENT                 

1 Bhaktapur Bhaktapur-7 Mira Shrestha 8 4 4   1    1 220 50,000     

2  Bhaktapur-7 Mira Shrestha 0 0 0   1    3 850 0     

BHAKTAPUR RoW (OLD)                  

3 Bhaktapur Bhaktapur-7 Baburam Machamasi 10 6 4   1    2 560 130,000     

4  Bhaktapur-7 Baburam Machamasi 0 0 0   1    2 500 0  1   

5  Bhaktapur-7 Ganga Sarukarmi 3 2 1   1    2 490 180,000 1    

6  Bhaktapur-7 Gopikrishna Manikarmi 13 8 5    1   2 470 200,000     

7  Bhaktapur-7 Indra Raj Shrestha 3 2 1   1    3 650 150,000  1   

8  Bhaktapur-7 Jagat Bahadur Lawaju 2 1 1   1    2 600 210,000     

9  Bhaktapur-7 Kedar Bhakta Faiju 11 5 6    1   2 360 200,000     

10  Bhaktapur-7 Krishna Maya Nyichai 8 4 4   1    2 430 120,000     

11  Bhaktapur-7 Purna Bhakta Joshi 5 3 2   1    2 490 180,000     

12  Bhaktapur-7 Shivalal Bahadur Shrestha 9 4 5   1    2 580 220,000     

13  Bhaktapur-7 Sitaram Khayitu 5 2 3   1    2 630 200,000     

14  Bhaktapur-7 Sushil Manikarmi 7 4 3   1    2 660 180,000     

SURYABINAYAK NEW IMPROVEMENT  

15 Suryabina
yak 

Suryabinayak-7 Madhav Khayitu 6 3 3    1   2 380 200,000     

16  Suryabinayak-7 Sitaram Khayitu 7 3 4    1   4 760 40,000  1   

17  Suryabinayak-7 Hari Khayitu 6 4 2    1   4 680 380,000     

18  Suryabinayak-4 Shree Prasad Gosard 7 3 4   1    2 460 190,000     

19  Suryabinayak-4 Chakana Beti Gosard 3 1 2    1   3 630 280,000     

20  Suryabinayak Shiva Bhakta Sakupaya 6 3 3   1    2 480 160,000     

21  Suryabinayak- 8 Krishna Bhakta Kusma 11 6 5   1    1 200 250,000     

22  Suryabinayak- 8 Ramesh Bhaju 4 2 2   1    1 210 250,000     

23  Suryabinayak- 8 Ramesh Bhaju 0 0 0   1    1 230 200,000     

24  Suryabinayak- 8 Ram Gopal Kawang 7 4 3    1   3.5 490 230,000     

25  Suryabinayak- 8 Bhimsen Joshi 6 3 3   1    1 160 210,000     

26  Suryabinayak- 8 Laxmi Prasad Toinabasu 8 5 3    1   3 390 220,000     

27  Suryabinayak- 8 Kedar Toinabasu 6 4 2    1   4 400 220,000     

28  Suryabinayak- 8 Ash Bahadur Machamasi 7 4 3    1   4 440 250,000     



S.N. District 
Municipality 

(Ward) 
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29  Suryabinayak- 8 Mithu Thapa/ Maiya KC 7 5 2    1   3 360 250,000     

30  Suryabinayak-4  Kanchha Bharat Pati 8 3 5   1    1 230 170,000     

31  Suryabinayak-4 Kalpana Kawa 6 4 2    1   2 280 190,000     

32  Suryabinayak-4 Ram Chandra Totabasu 10 4 6  1     2 250 180,000     

33  Suryabinayak-4 Prakash Tajal 9 4 5  1     2 240 180,000     

34  Suryabinayak-4 Priti Kawad 7 4 3  1     2 310 190,000     

35  Suryabinayak Narayan Bhakta Hangju 14 8 6   1    2 500 190,000     

36  Suryabinayak-9 Kham Prasad Ghimire  0 0 0    1   2 270 150,000  1   

37  Suryabinayak-9 Pralhad Khatri 7 4 3  1     2 170 150,000  1   

38  Suryabinayak-9 Gokul Khatri 15 9 6   1    1 250 200,000     

39  Suryabinayak-9 Sabin Khatri 4 3 1   1    2 570 180,000     

40  Suryabinayak Pradeep Jung KC 5 3 2   1    1 230 250,000     

41  Suryabinayak Dwarika karki 0 0 0     1  2 2100 400,000     

42  Suryabinayak Shyam Bahadur Khatri 11 6 5     1  2 1650 220,000     

43  Suryabinayak Pralhad Khatri 2 1 1     1  3 2250 200,000     

44  Suryabinayak Pashupati Khatri-Toilet 0 0 0   1    1 160 190,000     

45  Suryabinayak Pashupati Khatri 7 2 5   1    2 510 170,000     

46  Suryabinayak Ram Bahadur Pariyar 5 3 2 1      1 260 150,000  1   

47  Suryabinayak Sudarshan Khatri 6 4 2  1     1 188 170,000     

48  Suryabinayak Ramesh Bista 8 5 3  1     1 190 190,000     

49  Suryabinayak Sadhuram Rana Magar 0 0 0    1   3 450 500,000     

50  Suryabinayak Rajkumar Khatri(Hachery) 0 0 0  1     2 380 300,000     

51  Suryabinayak Shree Ram Mahat 5 3 2    1   3 420 250,000     

52  Suryabinayak Sarita Thapa Magar 4 2 2   1    1 210 180,000 1    

53  Suryabinayak Kumar Rana Magar 7 4 3    1   1 110 190,000     

54  Suryabinayak Sadhuram Rana Magar 9 5 4    1   3 430 400,000     

55  Suryabinayak Sadhuram Rana Magar 0 0 0   1    1 150 0     

56  Suryabinayak Krishna Maya Thapa 
Magar 

8 1 7    1   2 340 170,000     

SURYABINAYAK RoW (OLD)                  

57 Surya 
binayak 

Suryabinayak-7 Ajaya Kawang 8 5 3   1    1 290 180,000     

58  Suryabinayak-7 Santumaya Chachatu 5 3 2   1    1 280 190,000 1    
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59  Suryabinayak-7 Santumaya Chachatu 0 0 0   1    1 270 0     

60  Suryabinayak-7 Ashash Bd. Chikambanjar 8 5 3   1    1 300 190,000     

61  Suryabinayak-7 Ashash Bd. Chikambanjar 0 0 0   1    1 320 300,000     

62  Suryabinayak-4 Vishwanath Awal 7 4 3    1   2 250 180,000     

63  Suryabinayak-4 vishwa Gothe 4 2 2   1    1 220 210,000     

64  Suryabinayak-5 Ravi Shahi 4 2 2  1     1 200 190,000     

65  Suryabinayak-9 Chitra Kumari Khagi 10 4 6   1    1 240 170,000     

66  Suryabinayak-9 Chitra Kumari Khagi 0 0 0   1    1 200 0  1   

67  Suryabinayak-9 Kedar Bhakta Faiju 7 2 5    1   3 315 170,000     

68  Suryabinayak-9 Sanu Bhai Faiju 6 1 5    1   2 210 300,000     

69  Suryabinayak-9 Unknown 5 2 3   1    1 180 0     

70  Suryabinayak-4 Satya Bahadur Ranjitkar 9 5 4   1    1 190 170,000     

71  Suryabinayak-9 Krishna Bhakta/Govinda 
Bhaju 

4 3 1   1    1 160 190,000     

72  Suryabinayak-9 Nuchu Kapali 5 2 3   1    2 240 180,000     

73  Suryabinayak-9 DAMAGE BRICK HOUSE 
(Empty) 

0 0 0   1    1 200 0     

74  Suryabinayak-9 Krishna Bhakta Dhoj 
(STORE) 

6 4 2    1   2 350 150,000  1   

75  Suryabinayak-9 Ram Saran Bhujel 6 3 3    1   2 380 300,000     

76  Suryabinayak Shiva Bhakta Gateju 
Shrestha 

8 4 4    1   2 340 28,000  1   

77  Suryabinayak Goma Khatri 9 5 4   1    2 280 29,000 1    

78  Suryabinayak putali Khatri 9 4 5   1    1 425 260,000 1    

79  Suryabinayak Sanu Raja Faiju 6 3 3   1    2 500 180,000     

80  Suryabinayak Janak Khatri 5 2 3   1    2 440 170,000     

81  Suryabinayak Dilip Khatri 5 3 2   1    2 490 190,000     

82  Suryabinayak Saraswati Budhathoki 4 2 2   1    1 210 180,000 1    

83  Suryabinayak Rajesh Budhathoki 4 2 2   1    1 180 190,000     

84  Suryabinayak Keshav Karki 5 2 3   1    2 400 180,000     

85  Suryabinayak Bal Kumari Bhujel 3 2 1   1    1 190 190,000     

86  Suryabinayak Bal Krishna Bhujel 6 3 3   1    1 210 20,000     

87  Suryabinayak Madhushudhan Bhujel 8 3 5  1     1 240 180,000     
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88  Suryabinayak Chandra Bhakta Chulyaju 8 3 5   1    2 480 190,000     

89  Suryabinayak Unknown  4 2 2   1    1 230 0     

90  Suryabinayak Dor Bahadur Khatri 5 3 2   1    1 260 210,000     

91  Suryabinayak Moti Thapa 6 3 3   1    2 510 180,000     

92  Suryabinayak Uddhav Raj KC 6 3 3     1  2 1500 190,000     

93  Suryabinayak Keshar Kumari Khatri 6 3 3     1  2 1350 180,000     

94  Suryabinayak Dhan Bahadur Khatri 5 2 3     1  2 1450 180,000     

95  Suryabinayak Rabindra khatri KC 6 2 4     1  2 900 170,000     

96  Suryabinayak Bachhu Karki 6 3 3     1  5 3250 190,000     

97  Suryabinayak  Ambika Khatri 6 2 4     1  3 2250 170,000     

98  Suryabinayak Dwarika Karki 6 3 3     1  3 2150 180,000     

99  Suryabinayak Bhaikaji Khatri 4 3 1    1   2 440 190,000     

100  Suryabinayak Gagan Bahadur Khatri 8 5 3   1    2 490 210,000     

101  Suryabinayak Bhawani Khatri 12 7 5   1    2 460 180,000     

102  Suryabinayak Nawaraj Khatri 0 0 0   1    2 440 160,000     

103  Suryabinayak Binod Thapa Magar 5 3 2    1   1 160 180,000     

104  Suryabinayak Mahahari Pariyar 0 0 0   1    1 250 150,000  1   

105  Suryabinayak Nirmala Pariyar 5 3 2    1   1 160 140,000 1    

106  Suryabinayak Rupendra Khatri 4 2 2   1    2 510 150,000  1   

107  Suryabinayak-9 Keshar Lal B.K 8 4 4   1    1 206 270,000     

108  Suryabinayak-9 Mala Gahatraj 3 2 1   1    1 200 190,000 1    

109  Suryabinayak Unknown 5 2 3   1    2 150 0     

110  Suryabinayak Ganesh Khatri 9 4 5     1  2 1150 190,000     

111  Suryabinayak Bhawani Khatri 5 2 3   1    2 520 100,000 1    

112  Suryabinayak Amrit Pariyar 7 4 3    1   1 340 140,000  1   

113  Suryabinayak Hari Khatri 5 3 2     1  2 1280 180,000     

BANEPA NEW CURVE                  

114 Banepa Banepa-14 Angad Khadka 0 0 0 1      1 325 150,000     

115  Banepa-14 Tulimaya Tamang (Iman 
Tamang) 

3 2 1   1    1 160 300,000     

116  Banepa-14 Prakash Joshi (Ganesh 
Manandhar) 

5 2 3   1    1 180 100,000  1   

117  Banepa Surya Bhakta Shrestha 13 6 7     1  4 2840 290,000     
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118  Banepa Sher Bahadur Thapa 8 5 3  1     1 200 120,000  1   

119  Banepa-11 Urmila Thapa 7 3 4   1    2 480 150,000 1    

120  Banepa- 6 Pradip Shrestha 6 3 3   1    2 510 180,000     

121  Banepa- 6 Pradip Shrestha 0 0 0     1  3 2280 150,000     

BANEPA RoW( OLD)  

122 Banepa Banepa-14 Ramhari Dhakal 7 4 3   1    1 210 500,000     

123  Banepa-14 Ramhari Dhakal 0 0 0   1    1 200 0     

124  Banepa-14 Dil Kumari Shrestha 7 4 3   1    2 490 100,000  1   

125  Banepa-14 Dhan Chandi 9 4 5   1    1 260 150,000  1   

126  Banepa-14 Krishna Khatri 6 4 2   1    2 510 180,000     

127  Banepa Jyoti Bista 4 2 2   1    1 190 120,000  1   

128  Banepa-14 Unknown 4 2 2   1    1 160 0     

129  Banepa Krishna Mudkarmi 4 2 2   1    3 660 180,000     

130  Banepa-13 Krisna Gopal Manikarmi 0 0 0   1    1 220 200,000     

131  Banepa Bhakta Lal Shrestha 10 4 6   1    1 240 150,000  1   

132  Banepa Champa Manikarmi 7 4 3   1    1 230 150,000  1   

133  Banepa Champa Manikarmi 0 0 0   1    1 190 0     

134  Banepa Ishwor Dhagauda 5 2 3   1    1 230 140,000  1   

135  Banepa Krishna Maya Dhagauda 3 1 2   1    1 180 10,000  1   

136  Banepa Lahar Maya Dhagauda 6 4 2   1    1 220 150,000  1   

137  Banepa Krishna Gopal Manikarmi 6 3 3   1    1 250 140,000  1   

138  Banepa Laxmi Raj Bhandari 9 4 5   1    1 210 120,000  1   

139  Banepa Vishwor Raj Nath 
RajBhandari 

12 6 6   1    2 510 160,000     

140  Banepa Satya Narayan Shrestha 6 3 3   1    2 580 160,000     

141  Banepa Bhakta Lal Shrestha 6 4 2    1   2 440 120,000  1   

142  Banepa Bhakta Lal Shrestha 0 0 0 1      1 362 140,000  1   

143  Banepa Jagat Bahadur Shrestha 2 1 1   1    1 260 120,000  1   

144  Banepa Rup Bahadur Bista 7 4 3   1    1 190 100,000  1   

145  Banepa Shiva Lal Shrestha 3 2 1    1   2 480 120,000  1   

146  Banepa Anil Shrestha 6 4 2    1   1 230 120,000  1   

147  Banepa Sanu Bhai Bista 4 2 2   1    1 200 120,000  1   

148  Banepa Rakesh Shah 5 3 2   1    1 210 150,000  1   
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149  Banepa Bijula Shrestha 5 2 3   1    1 190 108,000 1    

150  Banepa Bharat KC 6 4 2   1    1 250 100,000  1   

151  Banepa Atma Ram Acharya 6 3 3   1    1 230 120,000  1   

152  Banepa Krishna Shrestha 3 2 1    1   1 240 90,000  1   

153  Banepa UNKNOWN 2 1 1   1    1 160 90,000  1   

154  Banepa Gobardhan Shrestha 6 3 3   1    1 260 120,000  1   

155  Banepa Ran Bahadur Bista 1 1 0   1    1 210 120,000  1   

156  Banepa Ran Bahadur Bista 0 0     1   1 230 120,000  1   

157  Banepa Surya Shrestha 5 2 3    1   1 190 130,000  1   

158  Banepa Raj Kumar Yonjan 3 1 2   1    1 210 150,000  1   

159  Banepa Punima Shrestha 1 0 1   1    1 200 120,000  1   

160  Banepa-11 Ravi Thapa 6 4 2   1    2 260 120,000  1   

161  Banepa Amul Petrol Pump Toilet 0 0 0   1    1 180 0     

162  Banepa-11 Shyam Sundar Kunwar 5 2 3   1    1 260 150,000  1   

163  Banepa-11 Kumak Lal Ranjit 6 3 3   1    1 310 120,000  1   

164  Banepa-11 Nati Babu Kunwar 6 3 3   1    2 540 150,000  1   

165  Banepa-11 Mo. Faruk 6 4 2   1    1 330 150,000  1   

166  Banepa-11 Gurung Electronic 
Workshop 

0 0 0   1    1 265 150,000  1   

167  Banepa-11 Maila Kasai 6 3 3   1    1 110 120,000  1   

168  Banepa- 9 Sanumaya Shrestha 5 4 1    1   1 220 130,000  1   

169  Banepa- 9 Rajendra Shrestha 6 2 4   1    2 285 130,000  1   

170  Banepa- 9 Narayan Bhakta Shrestha 5 2 3     1  3 1550 26,000  1   

171  Banepa- 9 Raju Ratna Shakya 3 1 2     1  4 1600 28,000  1   

172  Banepa- 9 Arvind Chaudhary 6 2 4     1  4 2200 280,000     

173  Banepa-11 Bislal Manandhar 5 4 1   1    2 295 120,000  1   

174  Banepa-8 Daya Laxmi Shrestha 6 3 3     1  3 2050 260,000     

175  Banepa-8 Nyuchhe Bahadur Suwal 6 4 2     1  3 1560 250,000     

176  Banepa-8 Rahar Man Kapali 5 3 2     1  1 580 270,000     

177  Banepa-8 Mohomad Kadir 6 3 3   1    1 250 170,000     

178  Banepa-8 Hari Shrestha 8 5 3   1    1 210 140,000  1   

179  Banepa-8 Sabin Shakya 7 2 5     1  3 1740 240,000     

180  Banepa-8 Ganga Lal Shahi 5 3 2   1    1 230 240,000     
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181  Banepa-8 Ganga Lal Shahi 0 0 0     1  3 1860 0     

182  Banepa-8 Kedar Man Yochhiwaya 4 2 2     1  2 1280 220,000     

183  Banepa-8 Juju Bhai Shrestha 10 4 6     1  4 2400 230,000     

184  Banepa-8 Sundari Maya Bade 7 2 5     1  4.5 2590 230,000 1    

185  Banepa-8 Laxmi Raj Bhandari 6 3 3     1  4 2440 220,000     

186  Banepa-8 Rajendra Bade 7 4 3     1  2 1500 240,000     

187  Banepa-8 Bhakti Maya Joshi 10 5 5     1  3 1950 210,000     

188  Banepa-7 Rajesh Bhail 3 2 1   1    2 520 200,000     

189  Banepa-6 Nimtempa Sherpa 7 3 4    1   2 440 280,000     

190  Banepa-6 Sandesh Shrestha 8 5 3   1    1 230 210,000     

191  Banepa-6 Sudarshan Napit 7 3 4   1    1 225 190,000     

DHULIKHEL NEW CURVE                  

192 Dhulikhel  Dhulikhel -4 Phanindra Adhikari 5 3 2   1    2 560 200,000     

193  Dhulikhel -4 Rajkumar Bista 9 5 4     1  4.5 2600 160,000     

194  Dhulikhel -4 …UnKnown.. 5 3 2   1    2 520 0     

195  Dhulikhel -4 Hari Adhikari 7 4 3     1  3 1920 300,000     

196  Dhulikhel -4 Phanindra Adhikari 7 4 3     1  1 750 150,000  1   

197  Dhulikhel -4 Prem Bahadur Karki 10 4 6     1  3 1950 200,000     

198  Dhulikhel -3 Hom Bahadur Thapa 
Magar 

5 3 2     1  1 630 330,000     

199  Dhulikhel -4 Ramila Tamang 3 2 1   1    1 203 150,000  1   

200  Dhulikhel -4 Hom Nath Acharya 5 3 2     1  3 1725 180,000     

201  Dhulikhel -4 Nirmala Chandi Shrestha 5 3 2     1  4 2300 260,000     

202  Dhulikhel -4 UNKNOWN  5 2 3     1  2 620 0     

203  Dhulikhel -4 Prem Shrestha 6 4 2     1  4 2500 240,000     

204  Dhulikhel -4 Prem Shrestha 0 0      1  2 800 400,000     

205  Dhulikhel -4 Prem Shrestha 0 0      1  2 740 0     

206  Dhulikhel -4 Shree Krishna Pasachhe 8 4 4     1  4 2400 260,000     

207  Dhulikhel -4 Man Kaji Shrestha 7 4 3     1  4 3200 190,000     

208  Dhulikhel -4 Ram Mani Kuikel 6 3 3     1  3.5 2440 200,000     

209  Dhulikhel -3 Kot Bahadur Thapa Magar 4 2 2     1  3 1710 270,000     

210  Dhulikhel -4 Raj Kumar Shrestha 6 3 3     1  2 1160 300,000     

211  Dhulikhel -4 Baldev Thapa 7 3 4    1   4 880 180,000     



S.N. District 
Municipality 

(Ward) 
Name of Owner (HHs) 

HHs 
Population 

Structure Type 
Floors 

Plinth  
Area 

(Sq.ft) 

Yearly  
Income 

Women 
Headed 

Below 
Poverty 
Level 

Disable 
Headed 

 

Total Male Female 1 2 3 4 5 6  

212  Dhulikhel -4 Phanindra Adhikari 8 3 5    1   2 520 140,000     

DHULIKHEL RoW( OLD)                  

213 Dhulikhel Dhulikhel -4 Bishnu Prasad Kuikel 5 3 2   1    1 250 160,000     

214  Dhulikhel -4 Bidur Karki 4 2 2     1  4 2520 250,000     

215  Dhulikhel -4 Mohan Ghishing 3 2 1   1    1 260 140,000  1   

216  Dhulikhel -4 Uddhav Kuikel 5 4 1   1    2 520 120,000  1   

217  Dhulikhel -4 Bashanta Khanal 6 2 4   1    3 750 260,000     

218  Dhulikhel -4 Hom Bahadur Thapa 
Magar 

6 4 2    1   1 220 0     

219  Dhulikhel -4 Hom Bahadur Thapa 
Magar 

0 0 0    1   3 570 700,000     

220  Dhulikhel -4 Hom Bahadur Thapa 
Magar 

0 0 0    1   2 480 0     

221  Dhulikhel -4 Hom Bahadur Thapa 
Magar 

0 0 0    1   2 450 0     

222  Dhulikhel -4 Chandra Dahal 4 2 2   1    1 260 200,000     

223  Dhulikhel -4 Padam Kumari Adhikari 6 4 2   1    1 280 190,000   1  

224  Dhulikhel -4 Shiva prasad Parajuli 5 2 3     1  2 1050 170,000     

225  Dhulikhel -4 Bed Prasad Benju 6 2 4     1  3 900 170,000     

226  Dhulikhel -4 Jivnatha Sainju 7 3 4    1   3 580 190,000     

227  Dhulikhel -4 Bindayal Makaju 14 4 10   1    2 510 140,000  1   

228  Dhulikhel -4 Indra Dahal 8 5 3    1   1 216 500,000     

229  Dhulikhel -4 Khamaya BK 11 4 7    1   1 210 130,000  1   

230  Dhulikhel -4 Punya Rijal 6 3 3    1   2 480 190,000     

231  Dhulikhel -3 Mamu Shrestha 6 2 4     1  2 1000 130,000  1   

232  Dhulikhel -3 Kot Bahadur Thapa Magar 5 3 2    1   1 230 300,000     

233  Dhulikhel -4 Bhetal Shrestha 6 3 3   1    2 560 210,000     

234  Dhulikhel -3 Shree Om Shrestha 12 7 5   1    2 620 160,000     

Sub Total  Total HHs 234 1280 658 622 3 10 126 47 48 0    12 62 1  

 

Source: RAP Report, 2018 

 



H. Detailed list of Project Affected Land Parcels 

Bhaktapur District Kavrepalanchowk District 

S.N. 
Name of 

Cadastral 
No. of 

Cadastral 
Numbers 
of Plots 

S.N. 
Coordinate 
Maps No. 

Number 
of Plots 

1 Sipadol 1 Ka 63 1 1281 206 

2 Sipadol 2 48 2 1321 105 

3 Sipadol 9 59 3 1322 224 

4 Sipadol 9 Kha 39 4 1323 240 

5 Nangkhel 1 Ka 60 5 1224 316 

6 Nangkhel 9 Ka 29 6 1225 80 

7 Nangkhel 9 Kha-1 60 7 1365 109 

8 Nangkhel 9 Kha-2 26 8 1366 240 

9 Nangkhel 8 19 9 1367 7 

10 Nangkhel 7 31 0 0 0 

11 Chitapol 1 Ka 36 0 0 0 

12 Chitapol 1Kha 29 0 0 0 

13 Chitapol 1 Ga-1 33 0 0 0 

14 Chitapol 1 Ga-2 32 0 0 0 

15 Chitapol 1-Feb 12 0 0 0 

16 Chitapol 6 Gha-1 51 0 0 0 

17 Chitapol 6 Ga -1 2 0 0 0 

18 Chitapol 6 Gha-2 27 0 0 0 

19 Chitapol 6 Ga-2 24 0 0 0 

 
Total 19 680 9 

 
1527 

Source: RAP Report, 2018 
 

 

  



I. Summary of Households to be Acquired by Project 

Location Households Nos. Remarks 

A. Curve Improvement Works and RoW maintenance   

1. RoW maintenance in Eixsting Road 161  

2. New Curve Improvement in Eixsting Road  57  

Sub Total of A 218  

B. New Approach Road to Sanga Tunnel   

1. West Portal side (Palanse Area) 10  

2. East Portal side (Nashika Area) 6  

Sub Total of B 16  

Total including Sanga Tunnel (A+B) 234  
Source: RAP Report, 2018 

 

J. Summary of Types of Households to be Acquired 

No.  House Type  Number of House Structures 

1 Simple Hut/Sheds 3 

2  
Thatched  roof, walls constructed with bamboo and 

mud/stone 
10 

3  Tile/iron roof, walls constructed with brick/ mud/stone 126 

4  Iron sheet/roofing with stone/ brick wall/cemented plaster 47 

5  RCC Building 48 

6  Movable kiosk /wall/fence etc. 0 

Total 234 
Source: RAP Report, 2018 

 

  



K. Additional Land Required (Suryabinayak - Dhulikhel Road) 

 
Source: RAP Report, 2018 

 
 

in sq.m. in Ropanis

1 L 663.69           1.30            Curve improvement

2 R 379.10           0.75            Curve improvement

3 R 1,592.53       3.13            Curve improvement

4 R 8,969.71       17.63          Curve improvement

5 L 310.62           0.61            Curve improvement

6 R 3,118.67       6.13            Curve improvement

7 L 403.34           0.79            Curve improvement

8 R 615.21           1.21            Curve improvement

9 L 3,690.74       7.25            Curve improvement

10 R 899.61           1.77            Curve improvement

11 L 191.46           0.38            Curve improvement

12 R 632.75           1.24            Curve improvement

13 L 634.66           1.25            Curve improvement

14 R 255.78           0.50            Curve improvement

15 L 139.55           0.27            Curve improvement

16 R 239.60           0.47            Curve improvement

17 L 534.92           1.05            Curve improvement

18 R 499.41           0.98            Curve improvement

19 L 710.41           1.40            Curve improvement

20 R 3,841.82       7.55            Curve improvement

21 L 181.05           0.36            Curve improvement

22 R 117.48           0.23            Curve improvement

23 L 648.28           1.27            Curve improvement

24 R 2,340.63       4.60            Curve improvement

25 R 1,000.68       1.97            Curve improvement

26 L 654.06           1.29            Curve improvement

27 R 1,670.35       3.28            Curve improvement

28 R 581.52           1.14            Curve improvement

29 L 146.26           0.29            Curve improvement

30 R 1,553.50       3.05            Curve improvement

31 L 951.73           1.87            Curve improvement

32 R 562.07           1.10            Curve improvement

33 L 1,703.80       3.35            Curve improvement

34 R 1,069.96       2.10            Curve improvement

35 L 67.92             0.13            Curve improvement

36 R 3,730.40       7.33            Curve improvement

37 L 405.02           0.80            Curve improvement

38 R 7,520.16       14.78          Curve improvement at KU Chowk

39 R 3,624.89       7.13            Curve improvement at KU Chowk

40 L 4,533.20       8.91            Curve improvement at KU Chowk

41 R 4,583.75       9.01            Curve improvement

42 L 866.59           1.70            Curve improvement

43 R 3,904.53       7.67            Curve improvement

S-1 44,000.00     86.49          
New Approach Road to Sanga Tunnel 

(West Portal, Palanse Side)

S-2 18,648.00     36.66          
New Approach Road to Sanga Tunnel 

(East Portal, Nashika Side)
Total 133,389.41   262.20       

Location

No. 

Side (When 

going from 

Additional Area
Remarks



 

L. Summary of Additional Land to be Acquired by Project  

Location 
Area  

(in m2) 

Area  

(in Ropanis) 
Remarks 

A. Curve Improvement Works    

1. Land Improvement for Curves Improvement 55,063.16 108.24 40 locations in 14.91 km 

2. Land for Curve Improvement at KU Chowk 15,678.25 30.82 3 locations near KU Chowk 

Sub Total 70,741.41 139.06  

B. New Approach Road to Sanga Tunnel   
 

1. West Portal side (Palanse Area) 44,000.00 86.49 West Portal side road = 580 m 

2. East Portal side (Nashika Area) 18,648.00 36.66 East Portal side road = 370m 

Sub Total 62,648.00 123.15  

Total including Sanga Tunnel 133389.41 262.21 
 

Source: RAP Report, 2018 

 

M. First Stakeholder (consultation) Meeting 

 
Issues Raised during Consultative Meetings 
Formal Public consultation and interaction meetings were carried out in three different 
locations at Chitapol of Bhaktapur District, at Banepa and Sanga of Karvrepalanchowk 
district. The following is the brief report of the public interactions.   

(1) Chittapol Meeting 
The first public consultation meeting of Proposed Suryabinayak – Dhulikhel Road Project 
was organized in Jorpati Higher secondary school Old Building of Chitapol VDC of 
Bhaktapur district, 9 November 2014. The meeting was chaired by Mr. Manjul Manandhar, 
Team Leader / Environmental Expert for EIA and the director of Full Bright Consultancy. 
Other participants were from the JICA project, FBC consultants, VDC officials, 
representative from political parties and the local. Altogether 80 people have participated. 
The participation of the women was not seen at this place. The main purpose of the 
consultation meeting was to aware the local people of Bhaktapur, Nakhel, Sipadol, Chitapol 
about the proposed upgrading and widening of Suryabinayak – Dhulikhel Road project, to 
disseminate the project related information and to help to identify the possible environmental 
and social impacts, information and opinions of the local public and stakeholders regarding 
the project. 

Mr. Manjul Manandhar, Team Leader / Environmental Expert welcomed to all participants 
and highlighted on the background of the project. He also highlighted and further elaborated 
the characteristics of the proposed project, the EIA process, the socio-economic and 
environmental information required, the potential impact (beneficial and adverse) during 
project implementation and minimization of the adverse impacts. Thereafter the floor was 
opened for the further discussion followed by question and answer.  

All the participants (99%) were really positive about upgrading and widening of Suryabinayak 
– Dhulikhel Road project but only thing they were more concerned was the compensation for 
their lost land and properties. The affected people have shown a firm commitment for co-
operation for the road widening and upgrading works. However, they have strong assertion 
for compensation demand on land and built houses since they are economically vulnerable. 
The land owners are still paying land revenue taxes to its concerned departments, and they 
proclaimed their legal status cannot be ignored. Thus the road widening project need to deal 
these issues and reach to a mutual agreement with these affected people. 

Through the public consultation and meetings it was found that various scenario was in 
existence in the width of ROW at different sections of the road. “Lagatkatta” of the road 



corridor was done without following the laws of land Acquisition coded in article 4 of Public 
Road Act, 2031. 

Some (More than 50%) of the participants said that their land and other assets (which are to 
be acquired by the project) should be compensated based on the existing market rate and 
the RoW should be uniform through the road section. Some even enquire what will happen 
to the existing road if the project builds the new section of the road at some areas.   

Closing remarks was given by Mr. Manandhar.  He expressed the importance of the present 
consultation meeting. He said that the suggestions provided during the consultation are 
genuine and will be incorporated in the EIA report. 

(2) Banepa Meeting 
The Second public consultation meeting of Suryabinayak – Dhulikhel Road Project was 
organized in Municipality Hall at Banepa of Karve on 9 November 2014. The meeting was 
chaired by Mr. Manjul Manandhar, Team Leader / Environmental Expert for EIA and the 
director of Fulbright Consultan. Participants were from the JICA, FBC, VDC officials and 
representative from political parties, businessmen and the local from Banepa, Janagal, 
Nasikasthan, Sangha, and Dhulikhe. Altogether 86 people have participated in the 
consultation meeting.  

Mr. Manjul Manandhar, Team Leader / Environmental Expert welcomed to all participants 
and highlighted on the background of the project. He also highlighted and further elaborated 
the characteristics of the proposed project, the EIA process, the socio-economic and 
environmental information required, the potential impact (beneficial and adverse) during 
project implementation and minimization of the adverse impacts. Thereafter the floor was 
opened for the further discussion followed by question and answer. 

Thereafter the floor was opened for the further discussion followed by question and answer 
session by Mr. Manjul Manandhar, Team Leader / Environmental Expert for EIA. Most of the 
participants expressed their positive remarks about road upgrading and extension project. 
The local people expressed their positive response about land and other assets to be 
acquired by the project but that some issues were raised such as compensation value of the 
land, protection of the area and natural resource etc.  

Around 25% of the participants said that, the government of Nepal has made partial decision 
in 2058 through publishing Gazette, where the ROW between Sanga Chowk to 
Chandeshwori River (Banepa Municipality) was declared in which ward No. 11 was excluded 
in this decision. They express the decision should be implemented up to the Dhulikhel 
Municipality as well.  25% of the participants express that the Project should be rehabilitate 
all historical and cultural monuments such as Temple, public resting place (Chautara) etc. in 
an appropriate places.  25% of the participant sheared that if the government wants to 
improve the Araniko Highway, the design engineers should prepare integrated urban 
development plan considering upcoming 50 years perspective plan, where the drinking 
water, electricity, sewerage, fire line, fountain, footpath etc. has to be considered. Closing 
remarks was given by Mr. Manandhar.  He expressed the importance of the present 
consultation meeting. He said that the suggestions provided during the consultation are 
genuine and will be incorporated in the EIA report. 

Summary of Participants’ Queries and Project Implementer’s Explanation 
During the public consultation, the Consultant and the Developers were present to provide 
answers to queries raised by the participants. The explanation provided dueling the 
meetings are summarized hereunder. 

  



Table 1:  Summary of Participants’ Queries and Developer’s Explanation at Benepa 

S.N. 
Issues Raised by the Public Project  Consultant Team’s  

Explanation 

1 
DOR should clear about Legal provision 
of road ROW of Arniko Highway 

To be requested to DOR to address the 
people issues. 

2 

Compensation of all affected land inside 
25 meter each side from center line 
beyond the existing road should be paid 
before construction work starts. 

The government has published 25 meter 
ROW each side from center line of the 
road so, government will pay no 
compensation within the area of ROW. 

3 
People are still paying land revenue tax 
and cultivating /utilizing of the land which 
the government declared ROW. 

The concerning government authorities 
will make clear about its provision. 

4 
Government has issued double Land 
Holding Certificate without consensus of 
related road side people 

The concerning government agencies 
will make clear about its deed. 

5 
If DOR constructs new roads in some 
section then what will be the existing 
road? 

The existing road also operates as usual 
as alternative road. 

6 
What is mean of improvement of bent? 
Explain its process. 

In some section of existing road, there 
are sharp bends which needs to make 
possible straight for safety and maintain 
the road speed. 

7 

Demanded all related official from DOR, 
Survey Office and Land Revenue Office 
should clarify the all related issues to 
local people 

Being the preliminary consultation 
meeting, all related government 
authorities could not success to attain 
the meeting however in the next round 
consultation related government 
authorities will definitely attend to 
address the issue.  

8 The 75 fit ROW should declare along the 
Highway.  

-It requires government decision 

9 Compensation should pay for all project 
affected land, structures and business 
eateries etc. It should be pay as 
according to the market price.  

Resettlement Action Plan will suggest to 
provide compensation of the project 
affected assets  according to the market 
price 

10 The government of Nepal has made 
partial decision in 2058 through 
publishing Gazette, where the ROW 
between Sanga Chowk to Chandeshwori 
river (Banepa Municipality) was declared 
in which ward No. 11 was excluded in this 
decision. The decision should implement 
up to the Dhulikhel Municipality as well. 

The team will relay the existing situation 
to the DOR 

11 Project should be rehabilitate all historical 
and cultural monuments such as Temple, 
resting road side  house (Chautara) etc. 
in an appropriate places 

This should be genuinely consider while 
implement the project 

12 If the government wants to improve the 
Araniko Highway, the design engineers 
should prepare integrated urban 
development plan considering upcoming 
50 years perspective plan, where the 
drinking water, electricity, sewerage, fire 
line, fountain, footpath etc. has to be 

Design team will consider to make 
integrated plan for the urban 
development accordingly  



S.N. 
Issues Raised by the Public Project  Consultant Team’s  

Explanation 

considered. 

13 Six lane roads are possible within the 75’ 
width area. 

- 

14 The road improvement project should 
consider the nature of running business 
along the Highway corridor from 
Bhaktapur to Dhulikhel, that should be 
mitigate the adverse impacts by design 

It should be address into the design 
period cooperating with concerning 
stakeholders 

15 Wider road has higher chances of 
accident therefore road safety measure, 
design speed, visibility, signboard, and 
bend maintenance and driver’s 
consciousness should be essential.  

The new road project will consider the 
safety or the road. 

16 Project should consider to the Severely 
Project Affected Families (SPAFs) while 
providing compensation 

This is general practice the SPAFs will 
consider as much as possible 

17 Verities of Land Related Acts such as 
2021, 2034 and 2058 have different 
provision to acquisition land which is 
controversial and insufficient; nobody 
have deserved any right (with political 
leaders and bureaucratic authority) to 
take unwanted decision against people.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Attendance Sheet of Meetings for Suryabinayak – Dhulikhel Road 
 

Date: 9th November 2014    Place: Jorpati Higher Secondary School, Old Building, Chitapol, Kathmandu 

S.N Name Address Main Occupation 
Phone 

number 

National 

government 

Local 

government 

JICA/Local 

Consultant 
Other Female 

1. 
Shiblal Bahala   

Shrestha 

Bhaktapur 

Municipality-7 
Buisness 9741021782    

× 
 

2. Nil Naryan Koju 
Bhaktapur 

Municipality-7 
Buisness 9851003254    

× 
 

3. Shivnaryan Mahat 
Bhaktapur 

Municipality-7 
Buisness     

× 
 

4. 
Rajpratap 

Gwachha 

Bhaktapur 

Municipality-7 
Buisness 9843351518    

× 
 

5. Praka Khatri Nakhel-1 Agriculture 9868481149    ×  

6. Rajendra Khatri Nakhel-1 Agriculture 9843099647    ×  

7. Sabin Khatri Nakhel-8 Agriculture 9841621999    ×  

8. Achutam Khatri Nakhel-8 
Government Service, 

Nakhel VDC 
9841704470  ×  

 
 

9. Sudarshan Khatri Nakhel-7 Job 9841628696    ×  

10. Dhan Bdr. Khatri Nakhel-7 Agriculture 6540034    ×  

11. Parshuram Ghale Nakhel-6 Agriculture 6540611    ×  

12. Kedar Bdr. Khatri Nakhel-9 Exserviceman 6540172    ×  

13. Dhan Bdr. Khatri Nakhel-8 Agriculture 6540155    ×  

14. Saroj Khatri Nakhel Job 9841516233    ×  

15. Prabhuram Khatri Nakhel-6 Agriculture 9843069548    ×  

16. Kul Bdr. khatri Nakhel Agriculture     ×  

17. Bharat Bdr.Khatri Nakhel job 016540569    ×  

18. Bhairav Bdr.Khatri Nakhel Agriculture 9841977611    ×  

19. Bishnu Bdr.Khatri Nakhel Agriculture 6540475    ×  

20. Rahim Bdr.Khatri Nakhel Agriculture 6540147    ×  

21. Rajendra Bhandri Nakhel Buisness 6540885    ×  

22. Indra Bdr Khatri Nakhel Agriculture     ×  

23. 
Nabaraj 

Ranamagar 
Nakhel Agriculture 9849171291    

× 
 



S.N Name Address Main Occupation 
Phone 

number 

National 

government 

Local 

government 

JICA/Local 

Consultant 
Other Female 

24. Uttam Thapa Nakhel Exserviceman 9818042675    ×  

25. Bishnu Khatri Nakhel Agriculture 9841119957    ×  

26. Shivaji Mahat Nakhel Agriculture  981338203    ×  

27. Rajaram Khatri Nakhel Agriculture 9841849163    ×  

28. Saddan Mahat Nakhel-6 Agriculture 9741154016    ×  

29. Kumar Nakhel-6 Agriculture 9849425009    ×  

30. Rajendra Mahat Nakhel-6 Agriculture 9818121530    ×  

31. 
Krishna Bdr. 

Mahat 
Nakhel-6 

Agriculture 
9841394891   

 × 
 

32. Bishnu Khatri Nakhel-8 Agriculture 9841478543    ×  

33. Bimal Khatri Nakhel Student     ×  

34. Uddav Raj K.C Nakhel-8 Farmer 9841403490    ×  

35. Lakshman Khatri Nakhel Student 9841238650    ×  

36.  Keshar Bdr. Khatri Nakhel-8 Job 9841354605    ×  

37. Bal Bdr. Mahat Nakhel-6 Agriculture     ×  

38.  Love Khatri Nakhel-7 Job 9849533643    ×  

39. Rabind Khatri Nakhel-8 Buisness 9840065577    ×  

40. Ishwar Khatri Nakhel-7 Buisness 9841516201    ×  

41. Achut Khatri Nakhel-8 Govt Service 9841300506    ×  

42. Suman Bagle Nakhel-6 Job 9841956631    ×  

43. Dilip K. C Nakhel-8 Agriculture 9841303511    ×  

44. Kumar Bhandari Nakhel-1 Agriculture 9841366230    ×  

45. Sagar Khatri Nakhel Agriculture     ×  

46. Ramkaji Mahat Nakhel-6 Agriculture 98577599    ×  

47. Bhairam Mahat Nakhel-6 Agriculture 9841987426    ×  

48. Shailendra Mahat Nakhel-6 Household 9841555793    ×  

49. Rajendra Mahat Nakhel-6 Farmer 6540492    ×  

50. Rajis Mahat Nakhel-6 Job     ×  

51. Ramkaji Khatri Nakhel-7 Serviceman     ×  

52. 
Bishnu Bdr. 

Bhandri 
Nakhel-1 Agriculture 9843351514    

× 
 

53. Suhar Khatri Nakhel-7 Buisness 9843351514    ×  



S.N Name Address Main Occupation 
Phone 

number 

National 

government 

Local 

government 

JICA/Local 

Consultant 
Other Female 

54. Sunil Khatri Nakhel-7 Buisness 9803641358    ×  

55. 
Durga Bdr. 

Tamang 
Sipadol Agriculture 9808383369    

× 
 

56. Suklab Khatri Chitapol-2 Agriculture 9841769203    ×  

57. 
Shivmadan 

Shrestha 
Chitapol-1 Buisness 5540334    

× 
 

58. Ram Bdr. Bhujel Chitapol-1 Household 6540823    ×  

59. Arjun Khatri Chitapol-8 Agriculture 6540615    ×  

60. Hari Chitapol-1 Buisness 9851169944    ×  

61. Kumar Rauat Chitapol 
Government service, 

Chitapol VDC 
9841543613  ×    

62. Gagera Man Khatri Chitapol Buisness 9851086483    ×  

63. Pashupati Khatri Chitapol-2 Job 9841222120    ×  

64. 
Surendra Bdr. 

Khatri 
Chitapol Agriculture 9840458    

× 
 

65. Deepak Raut Chitapol Agriculture 981062171    ×  

66. Barun Thapa Chitapol Agriculture     ×  

67. Kumar Gwachha Chitapol Farmer 98491706891    ×  

68. Suman Karki Chitapol-5 Buisness 9849175775    ×  

69. Jeth Bahadur Chitapol-5 Agriculture     ×  

70. Nakul Karki Chitapol-4 Agriculture     ×  

71. Sharan Thapa Chitapol Farmer 9849178077    ×  

72. Suresh Khatri Chitapol Jorpati school Teacher 9849301796    ×  

73. Krishan Kant 
Full Bright 

Consultancy 
Field Coordinator 9841901180   ×   

74. Rishi Koirala 
Full Bright 

Consultancy 
Officer 9841589491   ×   

75. Dipendra Pant 
Full Bright 

Consultancy 
Officer 9851164338   ×   

76. Devi Prasad Dotel Bhaktapur Social Expert/FBC 9841348356   ×   

77. Robin Bhandari 
Full Bright 

Consultancy 

Resettlement 

Expert/FBC 
9741001250   ×   



S.N Name Address Main Occupation 
Phone 

number 

National 

government 

Local 

government 

JICA/Local 

Consultant 
Other Female 

78. Ashish Datt Bhatt 
Full Bright 

Consultancy 
Environment Engineer 9841702058   ×   

79. Arun Acharya Chabhel Environmentalist/FBC 9841235404   ×   

80. 
Manjul Krishna 

Manandhar  

Full Bright 

Consultancy 
Team leader/FBC 9841410364   ×   

Total 80     

 

 

Attendance Sheetof Meetings for Suryabinayak – Dhulikhel Road 
 

Date: 9th November 2014    Place: Banepa Municipality Hall, Kavre 

S.N Name Address Main Occupation 
Phone 

number 

National 

government 

Local 

government 

JICA/Local 

Consultant 
Other Female 

1. Bhuwan Manandhar Banepa-6 Engineer 9851039808  ×  ×  

2. Bhola KC Banepa-11 Professor at TU 9841519287    ×  

3. Bhagwan KC  Banepa Agriculture 661119    ×  

4. Shyam Manandhar Banepa Business 9841878857    ×  

5. Krishna Gopal Bhail Banepa-10 

Co-moderator Arniko 

Highway Stakeholder 

Committee 

9841452578    

× 

 

6. Dev Manandhar Banepa-10 

Arniko Highway 

stakeholder 

committee- Member 

9851027192    

× 

 

7. 
Siddhigopal 

Manandhar 
Banepa-6 

Arniko Highway 

stakeholder 

committee- Member 

9841280493    

× 

 

8. Bhuwan Manandhar Banepa-10 Business 9841751460    ×  

9. 
Deepak Ratna 

Shakhya 
Banepa-8 Engineer 9841215557    

× 
 

10. 
Krishna Budda 

Bajgain 
Banepa-11 Social work 9841551172    

× 
 



S.N Name Address Main Occupation 
Phone 

number 

National 

government 

Local 

government 

JICA/Local 

Consultant 
Other Female 

11. Saroj Bade Banepa-5 Business 9841488319    ×  

12. Chavi lal Kuikel  Banepa-11 Agriculture     ×  

13. Sudersan Napasi Banepa-11 Agriculture 9741089723    ×  

14. Uttam kaji Manandhar Banepa-6 Agriculture 9814000332    ×  

15. Hirdya Bade Banepa-5 Business 9851049245    ×  

16. Dinesh Vaidya Banepa-10 Business 9851060743    ×  

17. Susma Manandhar Banepa Student 9841472519    ×  

18. LaxmilalRaj Bhandari Banepa-10 Business 9851042745    ×  

19. Hitlar Shakya Banepa-10 Business 9841760112    ×  

20. Purn Man Shrestha Banepa-1 Farmer 9843372800    ×  

21. Harshman  Banepa Business 9849794022    ×  

22. Meg Lal Manandhar Banepa-6 Sikarmi 9741138999    ×  

23. Asav Kuikel  Banepa-11 Agriculture 9841692869    ×  

24. Kamal Kuikel Banepa-11 Agriculture     ×  

25. Bal Mukund Prajuli Banepa-11 Agriculture     ×  

26. Ram Kafle Banepa Agriculture     ×  

27. Prem Dedar Banepa Politics     ×  

28. Sourav Rajman Banepa-3 Politics 9841446667    ×  

29. Laker Kyastha Banepa-10 Politics 9841536630    ×  

30. Bhairav KC Banepa-11 Politics 9841616413    ×  

31. Laxmi Bade Shrestha Banepa-5 Politics 9851056875    ×  

32. Thran KC  Janagal-1 Agriculture 9841497453    ×  

33. 
Harish Chandra 

Manandhar 
Jnagal-1 Teacher 9841508112    ×  

34. Pandav Bista Jangal-8 Agriculture 9849200858    ×  

35. Biswa  Khadaka Jangal-8 Agriculture 660282    ×  

36.  Deepak Bista Jangal Agriculture 9841590199    ×  

37. Navraj Bista Jangal Business 9841581772    ×  

38.  Santosh Timilsina Jangal-8 Business 9841900279    ×  

39. Sano Bhai Bista Jangal-4 Social work 9841353626    ×  

40. Triran Ranjitkar Jangal,pulbazar-1 Business 9851047061    ×  

41. Ram  Jangal,pulbazar-1 Farmer 9843185940    ×  



S.N Name Address Main Occupation 
Phone 

number 

National 

government 

Local 

government 

JICA/Local 

Consultant 
Other Female 

42. Bishnu Karmcharya Jangal,pulbazar-1 Agriculture     ×  

43. 
Gautam Kaji 

Manandhar 
Sangha Business 663511    

× 
 

44. Gunas Manandhar Sangha-5 Teaching 9841300969    ×  

45. Badri Bista Sangha-1 Agriculture 9841603577    ×  

46. Laxmi Narayan Joshi Sangha-6 Agriculture 9841411663    ×  

47. Hari Datta Shrestha Bhasipati-1, Sanga Business 9851066426    ×  

48. Suresh Mdhikarmi Bhasipati-1,Sanga Business 9841621654    ×  

49. Kancha K Mdhikarmi Bhasipati-1,Sanga Business 66406    ×  

50. Binod Raj Pradhan Sangha VDC Business 9849317399    ×  

51. Bigyan Dhaugada Nasikasthan-1,Sanga Business 9851192600    ×  

52. Badri Sangha-5 Business     ×  

53. Hari B Shrestha Sangha-1 Business 9841414556    ×  

54. Ramesh Dhaugada Sangha, Bhasipatti Business 9849170219    ×  

55. Raju Shrestha Sangha, Bhasipatti Business 9841285899    ×  

56. Mani Raj Chandi Sangha, Bhasipatti Farmer 9841102760    ×  

57. Rajendra Shrestha Sangha Student      ×  

58. Aayush Dulal Sangha Student 9860145885    ×  

59. Kusma Devi Sangha-4 Agriculture      × 

60. Dhram P Shrestha  Sangha-2 Agriculture 9741103070    ×  

61. Jagat lal Shrestha Sangha-1 Agriculture 9849317419    ×  

62. Purn Dhaugada Sangha-1 Agriculture     ×  

63. Rajan K Acharya Sangha 
VDC Secretary, 

Nasikasthan VDC 
9841592501  ×  

 
 

64. Ishworraj Dhaugada Sanga Agriculture     ×  

65. Jiwan Shrestha Sangha Business  9841430232    ×  

66. 
Suresh Chuche 

Pradhan 
Sangha Business 9801002063    

× 
 

67. Bhai Kaji Shrestha Sangha Business 9841432853    ×  

68. Kishor Manandhar Sangha Business 9841615666    ×  

69. Yugdip Luitel Dhulikhel,KU Student 9842412502    ×  

70. Nisesh Poudel Dhulikhel,KU Student  9841834849    ×  



S.N Name Address Main Occupation 
Phone 

number 

National 

government 

Local 

government 

JICA/Local 

Consultant 
Other Female 

71. 
Prof Dr Subodh 

Sharma 
Dhulikhe-7 Teaching  9841254129    

× 
 

72. 
Durga Prasad 

Shrestha 
Dhulikhel-7 Farmer     

× 
 

73. Nivesh Dugad 
Kamaladi, 

Kathmandu 
Student 9841834947    

× 
 

74. Sobha Shrestha Balkot, Bhaktpur Student 9841078552    ×  

75. Bibhu Gautam KU Girls Hostel Student 9849036703     × 

76. Juna Katel KU Girls Hostel Student 9843004124     × 

77. Kriti Bajracharya KU Girls Hostel Student 9843069701     × 

78. Sakar Shrestha Dilibazar Kathmandu Student 9841645688    ×  

79. Rishiram Koirala FBC Officer at FBC 9841589491   ×   

80. Krishan Kant FBC Field Coordinator 9841901180   ×   

81. Dipendra Panta FBC Field Coordinator 9851164338   ×   

82. Devi Prasad Dottel FBC Social Expert 9841348565   ×   

83. Ravin Bhandari FBC Resettlement Expert 9741001250   ×   

84. Ashis Datt Bhatta FBC 
Environmental 

Engineer 
9841702058   ×   

85. Arun Acharya FBC Environmentalist 9841235405   ×   

86. 
Manjul Krishna 

Manandhar 
FBC Team Leader 9841410364   ×   

 Total    86     



(3) Sanga Meeting (First Stakeholders Consultation Meeting) 
The public consultation meeting at Sanga was organized in Ward office-14 hall of 
Naisikaisthan of Sanga on 14/Oct/2017 A.D (28/06/2074 B.S). The meeting was conducted 
in the presence of three ward chairperson (9, 10 and 14) were remarked as respective 
guiding person (Upendra Raj KC, Shivaram Raut and Shivaram Raut. Other participants 
were from the DoR/GESU, FBC consultants, Ward Chairperson, representative from political 
parties and the local. Altogether 49 people have participated. The list of the participants is 
presented in the Attendant sheet. The participation of the women was also seen in good 
numbers.  

The main purpose of the consultation meeting was to aware the local people of Palanse and 
Sanga about the proposed tunnel project, to disseminate the project related information and 
to help to identify the possible environmental and social impacts, information and opinions of 
the local public and stakeholders regarding the project. 

The program was started at 9:00 am onwards. Mr. Devi Prasad Dotel Sociologist of FBC 
welcomed to all participants and highlighted on the background of the project, status of 
Nepal’s current transportation, the rapidly growing traffic volume and the problem in overall 
traffic management system in Nepal. He also highlighted the beneficial impact of the 
proposed tunnel project.  

Mr. Arun Acharya, Environmentalist, FBC presented and further elaborated the 
characteristics of the proposed project, the EIA process, the socio-economic and 
environmental information required, the potential impact (beneficial and adverse) during 
project implementation and minimization of the adverse impacts. Thereafter the floor was 
opened for the further discussion followed by question answer. All the participants were very 
positive about Sanga tunnel construction project. The local people expressed their positive 
response about land and other assets to be acquired by the project but that should be 
compensated and evaluation should be made based on the existing market value not as per 
government rate. Project should concentrate on the protection of natural resources, forest 
resources and existing water supply and irrigation facilities. The soil from the tunnel should 
be managed in the proper way. The employment opportunity should be provided to the local 
people during construction and implementation. Some participants expressed bit doubt for 
the construction of the Tunnel. 

In response of the queries of the local DoR/GESU representative and FBC consultants said 
that the possible mitigation measures will be adapted and for the extreme circumstances the 
appropriate compensation of the disturbed private property of the local (in case it is acquired 
by the project) will be done as per government and donors guidelines. The project will try to 
avoid such natural and forest resources, if not possible will do the best to minimize the likely 
occurring adverse impact on such resources and existing facilities. About 90% of people are 
positive about the Tunnel option alternative and they are happy that their cultural, aesthetic 
value, temple and their private structure falling in the existing road will be protected by the 
Tunnel option alternative. Whereas some people are not happy about this Tunnel option 
alternative because they are afraid about commercial and cultural activities will be decrease 
of the Sanga.  

Closing remarks was given by the Ward Chairpersons. They also expressed the importance 
of the tunnel in the present context and gave the positive views for the proposed tunnel. 
They assured the full cooperation from them during the construction and implementation in 
the future.  

The major queries raise by the participants and response during the consultation meeting 
are summarized below: 

 



Table 2:  Summary of Participants’ Queries and Developer’s Explanation at Sanga 

S.N Participants’ Questions/Opinion/ 

Suggestion 

Project Implementer’s Explanations 

Presente 

1 Why the project is not implementing the 
previously designed open road section 
through Sanga pass? 

It is perceived to avoid various social and 
cultural impacts at the Sanga Pass area. 

2 If the Tunnel road option comes into 
implementation, what will be the status of 
the existing road and its improvement?  

If the existing road will remains there then the 
improvement and maintaining of the road will 
be done through local road division office. And 
the Status of the existing road will be decided 
by the DoR.  

3 Please provide the final design of the 
Tunnel section so that the possible 
discussion can be done on the Tunnel 
option. 

It is just like feasibility level of tentative tunnel 
alignment and discussion. It may be possible 
to manage deliver designs of Tunnel in the 
next phase discussion once the detail 
information and design is viable. 

4 Is there any adverse impact upon the 
only available source of water resource 
inside the Sanga Hill and the building 
structures of the portal areas and others? 

In such case, mitigation measures will be 
apply considering the geology of the ground 
over there. Advance knowledge that practice 
to avoid adverse impact in Tunnel construction 
should also be apply as much as possible. 

5 Restaurants and the other existing 
business of Sanga thought the existing 
road alignment will deteriorate and 
shifted towards the Tunnel Portal side. 

The New Tunnel road gives access to long 
route vehicles and the directly valley entrance 
non-passengers vehicles. Local vehicle 
movement will not stop, the existing 
congestion will reduces that helps to promote 
local business in this historic Sanga pass 
Area. 

6 The new land should be acquired for the 
access road which shall be acquired with 
good some of compensation cost. 

Only a small section of new land should be 
needed, which can require to advance the 
design speed. 

7 Most of the business structures that 
located at the Sanga roadside are within 
the ROW area therefore these should be 
sifted as per the Road Act. 

However, beyond the existing RoW area, it 
may require further new are to maintain 
design speed in sharp bends area. 

8 There is the high possibility of Sanga to 
falls behind in its development and 
economic activities with the tunnel option. 

With the tunnel option and diversion, the 
present economic hub with various ongoing 
economic activates will not be hamper as this 
area is one section of long road route from 
eastern side of the country.   

9 Will there be any impact on the structure 
and housed located above the Tunnel 
section and will there be compensation 
for the effected land and structure around 
and above the tunnel section.   

There will not be any adverse impact on the 
structure and housed located above the 
Tunnel section. Compensation will be paid for 
the access road area to the tunnel section and 
on the portal area of the tunnel.  

 



First Stakeholders Consultation for upgrading of Suryabinayak - Dhulikhel Road with Tunnel option participation of Ward 9,10 and 14 
 

Date: October 14, 2017 

Time: 9:00am – 11:00am 

Venue: Ward No.14 Office Nasikaisthan, Sanga - Banepa Municipality 

 

Attendance Sheet 

S.N Name Designation Organization Phone number 
National 

government 

Local 

government 

JICA/Local 

Consultant 
Other Female 

1. Gauri Raut Ward Chairperson-14 Banepa Municipality-14 9841525297  ×    

2. Ramhari Shrestha  Banepa Municipality-13 9851164464    ×  

3. Ram Bahadur Karki  Suryabinayak Municipality-9 9841585005    ×  

4. Shailendra Khatri  Suryabinayak Municipality-9 9841452888    ×  

5. Upendra KC Ward Chairperson-09 Suryabinayak Municipality-9 9851149050  ×    

6. Rama Kumari Shrestha Sociologist DoR/GESU 9841293143 ×    × 

7. Meera Joshi Environmentalist DoR/GESU 9741059057 ×    × 

8. Binaya Mahat Ward Member Suryabinayak Municipality-9 9841382560  ×    

9. Shivaram Raut Ward Chairperson-10 Suryabinayak Municipality-10 9841339746  ×    

10. Bhaikaji Shrestha  Banepa Municipality-14 9841432853    ×  

11. Anjani Kumar Joshi  Banepa Municipality-13 9851051064    ×  

12. Jayanti Budhathoki 
Community forest 

Chairperson 
Suryabinayak Municipality-9 9841435240  ×  

 
× 

13. Satyajeet Bhaila Ward Secretary-14  Banepa-7 9851091029  ×    

14. Jeevan Shrestha  Banepa Municipality-14 9841430232    ×  

15. Kishor Manandhar  Banepa Municipality-13 9841615666    ×  

16. Suban Shrestha Engineer Banepa Municipality-13,Sanga 9841580090    ×  

17. Manoj Shrestha  Banepa Municipality-14,Sanga 9841615662    ×  

18. Janakraj Karki  Residence-10 6540125    ×  

19. Hari Gopal Pradhan   9841432760    ×  

20. Jayandra Shrestha  Banepa Municipality-14,Sanga 9841488424    ×  

21. Ram Lal Duwal       ×  

22. Laxmi Narayan Joshi  Sanga 9841411663    ×  

23. Jayadesh Shrestha  Sanga-14 9841693028    ×  

24. Ram Bahadur karki  Sanga-14 9849316001    ×  

25. Pursotam Karmacharya  Sanga-14 984143035    ×  

26. Shyam Bahadur Karki  Sanga-14 9841007893    ×  



S.N Name Designation Organization Phone number 
National 

government 

Local 

government 

JICA/Local 

Consultant 
Other Female 

27. Diwas Shrestha  Sanga-14 9843403837    ×  

28. Shivahari Thapa  Sanga-14 9841302678    ×  

29. 
Ganesh Bahadur 

Shrestha 
 

Sanga-14 
9841477393    

× 
 

30. Ram Shrestha  Sanga-14     ×  

31. Bishnu Dulal  Sanga-14 9741051339    ×  

32. Rajaram Dulal  Banepa-14 9841446736    ×  

33. Sanubabu Dulal Banepa-13      ×  

34. Rajendra Shrestha Sanga  9841543318    ×  

35. Ram Kumar Karki  Suryabinayak Municipality-9 9860180770    ×  

36.  Surendra Bhujel Sanga-13  9841757165    ×  

37. 
Laxmiram Nihuche 

Pradhan 
Sanga-13  9843426333    

× 
 

38.  Hari Parasad Timalsina Sanga-14  9849012689    ×  

39. Ambika Karki Sanga-14  9843020686    × × 

40. Shanta Karki Sanga-14      × × 

41. Manoj Shrestha Sanga-13  9843188050    ×  

42. Dhurba Karki Sanga-13  9841430084    ×  

43. Raju Mahat  Suryabinayak Municipality-9 9841848409    ×  

44. Prana Shrestha Sanga-14  9849262663    ×  

45. Bhagwan Khatri 
Suryabinayak 

Municipality-10 

 
9841518242    

× 
 

46. Madan Shrestha Facilitator CTI 9841294004   ×   

47. Devi Prasad Dotel Sociologist Full Bright Consultancy 9841348356   ×   

48. Arun Acharya Environmental Exert Full Bright Consultancy 9841235404   ×   

49. Suman Pariyar 
Environmental 

Officer 
Full Bright Consultancy 9813686228   

×  
 

TOTAL 49      

 

 

 

 

 



Table: Summary of First Public Consultations Conducted 

Dates, Time 
Saturday,14/Oct/2017 A.D (28/06/2074 B.S), 9:00am 

onwards 

Venue 

Ward No.14 Office Nasikaisthan,Sanga - Banepa 

Municipality 
 

Main Target 
Local government, residents, businesses and other 

stakeholders in Suryabinayak and Banepa Municipalities. 

Number of Attendants 
 

DOR 2 

Ward Chairperson/Member 6 

Residents, Other 36 

JICA - 

Women 5 

Total 49 

Participants From Suryabinayak Municipality ward no.9-

Nangkhel,Suryabinayak Municipality ward no.10-

Chitapole,Banepa Municipality Ward no.14- 

Nasikaisthan Sanga 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



N. Second Stakeholders Consultation Meetings 

 

Stakeholder Consultation Meeting at City Gaon Resort, Bhaktapur 
The second Stakeholder consultation meeting was conducted at City Gaon Resort, Bhaktapur on 21 

February 2017. 

The meeting was conducted by Foreign Section of DoR while coordination made by Consultant (FBC). In 

the meeting, authority of local bodies were invited and Member of Parliament was also presented in this 

programme. The meeting was chaired by DDG Mr. Sanjay Kumar Shrestha the Mayor of Suryabinayak 

Municipality and the chief guest as the Member of Parliament. 

Brief introduction of the main participants were made after welcoming them by Mr. Manjul Krishna 

Manandha, the team leader of EIA study team of consultant. He facilitated the programe by delivering the 

objective of the Stakeholder meeting and the general introduction of the Suryabinayak- Dhulikhel road 

section. He.  

The requirement of the stakeholder meeting was also explained by Deputy Director General Mr. Sanjays 

Kumar Shrestha. He basically introduce the Suryabinayak- Dhulikhel road project, its nature and the 

tunnel alternative at Sanga area which will be integral part of this project.  

Participants were requested to give their views about the proposed 6 Lane SD road which are as follows. 

Mr. Pashupati Khatri the resident of Nalinchowk said the project do not have any consideration about 

Project Affected People (PAPs) regarding the impact to them with road widening. He questioned how the 

voice of the PAPs will be addressed while the Supreme Court had decided the RoW and compensation of 

the affected properties. Road should be constructed with due consider of the people’s problem living 

along the side in terms of loss of their land and properties. Our only demand is to implement the project 

according to the Laws of Nepal. According to the Highway Act 2021 the ownership deed has not been 

transferred to GoN till now. Likewise he stated that the clause 3 and clause 4 of Road Act 2031 should 

also be applied while dealing with land acquisition. He further stressed that the verdict of Supreme Court 

declared regarding RoW with 75 fits should be maintained by the DoR and the any extra land required 

should be acquired with paying compensation.  

Mr. Sanjeev Khatri raised question about current design of the road and requested to have an open 

discussion on. He further asked either the road design have been done being within the verdict given by 

Supreme Court on the year 2068 regarding RoW with 75fits. RoW of road is different in built up area for 

example at Koteshower area which should also be applied in built up area in this road section as well. 

This issue should be consider by DoR. Bypass can be very helpful in such buildup area to minimize the 

social impacts. 

Mr. Shivalal Bala Shrestha said the proposed road improvement issues had been made since long but not 

bring clear thought about the road RoW, roadside shelters and compensation of their properties. There are 

many people encroaching the RoW for vehicles parking purpose, stockpiling of materials but government 

has not taken any initiation regarding it which had caused frequent accidental problems. He said the road 

development should take place but with appropriate compensation and maintaining the uniform RoW 

width throughout the section.  

Mr. Manindra Giri as Chairman of Dibyenagar Tole Improvement Committee said, Development also 

brings destruction of the place therefore project should be considered about the project affected people in 

high priority and should go hear with this plan program   

Media person Mr. Pushkar Raj raised concerns that while road development into 6 lane road safety issues 



should be in cooperated in its design by learning the lesson from our pass mistake and seeing the 

accidental records in koteshower – Suryabinayak section.  Some design mistakes I noticed in koteshower 

– Suryabinayak section is at Flyover Bridge which does not includes the service lane on either side which 

have been accidental hazard for road crosser, placing Flyover Bridge in appropriate junction of road not 

sufficient traffic Light as well as street light and Taxi parking yards.  

Mr. Ukesh Kawa Chairperson of 7 No. Ward of Bhaktapur said, the 6 lane road might cause high accident 

that should be minimized with right design. Might raise environmental problems like loss of tress with 

road extension work which should be compensated in some other area, induced dust problem with high 

mobility of the vehicles should be addressed while coming in main highway. Safety in Tunnel section 

should be maintain which can be challenging for us due to low experience on it. Road side vehicular 

workshop has made congested and traffic problem that should be stopped. The road design should in 

cooperate separated track for Cycle and motorcycle to reduce risk of accident. Overhead and under pass 

will be required along the road section for pedestrian. 

Mr. Bashudev Thapa, Mayor of Suryabinayak Municipality said that the project should be implemented 

by following the verdict of Supreme Court and justice should be given to people accordingly. About the 

verdict, RoW of 75 fits has also been determined that should be followed and compensate to land beside 

75fits and all the affected properties should be compensated based on current market rate and everyone 

should obey it. Compensation should be rational for low land holders and vulnerable people. The setback 

area will not implement beyond RoW in this section because it adversely affect to poor and marginalized 

groups of people. 

The Member of Parliament, Mr. Mahesh Basnet spoke about the importance of the Suryabinayak- 

Dhulikhel road. The design should be revised and lane should be consider determined as less accidental 

basis. Appropriate and sufficient overhead bridges and under pass in required place should be 

provisioned. The Taxi Parking area in every intercrossing section should be maintained. Appropriate 

footpath also be required in this road. There should be provision to wash vehicles at Sanga area so that the 

vehicle will not be made dust pollution as approach to the city area. Some additional structure above the 

Manahara river corridor can utilized as vehicles parking such as public bus coming from eastern part of 

Nepal. Compensation of the affected properties should be made appropriately. The SD road project should 

be develop as National Pride Project and act accordingly.  

Lastly, Mr. Sanjay Shrestha as DDG of RoD gave closing remarks and assured to involvement of Mayor 

as a member of Compensation Determination Committee (CDC) that will be rational for solving 

compensation issue.  

……………………………………………………………………………………………………………… 

Stakeholder Meeting at Banepa Municipality of 10 No ward Office Janagal,  
Mr. Manjul Manandhar gave a brief introduction of all the respected invitees and participants. Then he 

gave the introduction about Suryabinayak- Dhulikhel road. The chief guest of meeting was Mayor of 

Banepa Mr. Laxmi Narshing Bade Shrestha.  

Mr. Ajaya Mul the Senior Division Engineer of DoR introduce about the requirement of the road 

improvement and inadequacy of existing Suryabinayak-Dhulikhel road for the enormously growing 

vehicles pressure. The discussion that was held in morning at Suryabinayak was fruitful to identify issues 

regarding it so he also requested the present participants to actively give their concerns, comments and 

suggestion for the betterment of this road section.  

Later the participants were requested to give their views about the proposed 6 Lane SD road which are as 

follows. 



Mr. Krishna Bahadur Khadka said the RoW of the Suryabinayak- Dhulikhel road was determined 75 feet 

either sides. So it should be do accordingly.  

Mr. Nati Babu Kunwar said recently there are increasing accidents therefore the road improvement is 

essential as soon as possible addressing such issues. 

Mr. Jeevan Shrestha said if the Tunnel option be implemented there will be chances to destroy water 

resource coming from that area. Sanga people are dependent on only water resource coming from that 

area so that we hope it will not be decline. Likewise, Sanga area will be fallen behind with their 

economical transection. The RoW of the road is not clear after the implementation of tunnel option 

around Sanga area. 

Mr. Rajaram Dulal raised question about requirement of Tunnel at Sanga section. There were examples 

about the difficulties of not getting compensation. If tunnel is essential better to expose nearby Sanga pass 

so the local business will not be hampered adversely. 

Mr. Jaya Narayan Shrestha said, it is your responsibility to make well design of road however our issue 

should be hear by concern authority or not? What criteria of RoW (75 feet or 82 feet) will be followed in 

this road section? There should be consideration about the business of Sanga.  There are nearly 150 

housing structures which were built before 2021BS should be compensated. By which date, compensation 

of road side structures will received by people. What kinds of vehicles will be getting permission to run 

under the tunnel? Likewise, what will be the maintenance of the existing road? 

Mr. Shudarshan Napit raised question why the deed transfer has not been done while the Department of 

road established in 2018 BS and Land Survey office in 2035 BS? The land under the RoW should be 

deducted and also determined the RoW whether 82 feet or 75 feet either side. Compensation of the 

affected properties should be given. 

Mr. Devendra Bista asked about the category of SD road.  

Mr. Bhagawan KC asked that, some of the people are still paying Tax levy of the RoW land. Is 

government provide compensation of land such tax payer or not? RoW is also not fix whether 25 meter or 

Guj? 

Bhagawan KC asked the Asian standard road width is varied like 9 meter in Raxaul, 7 meters in Khasa 

and 25 meters along the Nepal which is not rational here for us. 

Mr. Ajay Mul answered the questions of raised basically. He explained that this Araniko Highway falls 

under Asian Highway termed as Asian Highway-42. Some section of this road has fixed RoW as 75 fit in 

2058 BS. At present this road does not have pedestrian trail but improved road will have it. The tunnel 

option in Sanga has been determined by various different possible option study based on its geometry and 

gradient etc. The tunnel will be used with due for safety where vehicles carrying fuels and gas, cycle and 

motorcycle will not be permitted because of possible accident inside the tunnel. At present this road have 

pressure by 10,000 to 12,000 vehicles per day which will not resist without proper improvement and 

widening. 

Mr. Laxmi Narshing Bade Shrestha as Mayor of Banepa Municipality remarked various issue raised by 

concern stakeholders. He said no one will get compensation of land that falls under RoW. 25 Guj is the 

RoW of this section (Sanga to Chandeshwori Khola of Banepa as published in Gazette in 2058 BS) road 

between Sanga to Chandeshwori Banepa. Compensation of structures that built before construction of 

road or execution of Road Act 2021 will get however structure constructed later then that date will not get 

compensation. If division of road initiate to road expansion, the list of detail about required compensation 

will be provided by Municipality. There is not any information about construction of tunnel in Sanga 



section received by Municipality yet. If the tunnel will construct at Sanga pass, 75 feet RoW will be 

maintained at Sanga section. 

Summary of Attendants Public Consultation 

Table: Summary of Public Consultation Conducted 

Dates, Time 
Wednesday 2/22/2018 A.D  (09/11/2074 B.S)- 9:00 am 

Onwards  

Venue City Gaon Resort, Bhaktapur 

Main Target 

Local government, residents, businesses and other 

stakeholders of Bhaktapur and Suryabinayak 

Municipality 

Number of Attendants   

Member of Parliament  1 

Mayor/Ward 

Chairperson/Member 13 

DoR/CTI 7 

Residents, Other 23 

Women 0 

Total 44 

Participants From Bhaktapur and Suryabinayak Municipality 

 

Dates, Time 
Wednesday 2/22/2018 A.D  (09/11/2074 B.S)- 2:00 pm 

Onwards  

Venue Ward No.10 Office, Banepa Municipality 

Main Target Local government, Residents, Businesses and other 

stakeholders of Banepa and Dhulikhel Municipality 

Number of Attendants   

Mayor/Ward 

Chairperson/Member 11 

DoR/CTI 8 

Residents, Other 40 

Women 4 

Total 63 

Participants From Banepa and Dhulikhel Municipality 



Stakeholders Consultation for upgrading of Suryabinayak - Dhulikhel Road with Tunnel option with Community People and Ward 

Members  
Date: 2/22/2018 A.D  (09/11/2074 B.S) 

     
Venue: City Gaon Resort, Bhaktapur 

     
Time: 9:00 am  

       

          

S.N Name Designation/Organization/Occupation Phone number 
Government 

Roadside 

Residents Female Remarks 

National Local Yes No 

1 Mahesh Basnet Member of Parliament, Bhaktapur-2 9851147987 √           

2 Sanjay Kumar Shrestha DoR- Deputy General Director 9851234146 √           

3 Basudev Thapa Mayor- Suryabinayak Municipality 9851095646   √         

4 Kiran Thapa Magar Ward Chairperson-8, Suryabinayak  9851081876   √         

5 Upendra KC Ward Chairperson-9, Suryabinayak  9851149050   √         

6 Shivaram Raut Ward Chairperson-10, Suryabinayak  9841339746   √         

7 Kumar Chawal Ward Chairperson-4, Bhaktapur  9841430535   √         

8 Prem Gopal Karmacharya Ward Chairperson-5, Bhaktapur  9851197992   √         

9 Ukesh Kawaa Ward Chairperson-7, Bhaktapur  9841431141   √         

10 Gyanendra Khatri 
C.P.N Ward Committee Chairperson-9, 

Bhaktapur 
9843212358     √       

11 Binaya Mahat Ward Member-9, Suryabinayak Municipality 9841382560   √ √       

12 Shreeram Bhyanju 
Member of District Coordination Committee- 

Bhaktapur 
9841637395   √         

13 Mahendra Giri 
Chairperson of Deepnagar reform Society-

Suryabinayak-9 
9840280079     √       

14 Pushkar Raj Budhathoki Chairperson of Journalist Federation  9841582983             

15 Dinesh Thapa Secretary of Honorable Mahesh Basnet 9841119599             

16 Birun Chaulagain Editor of everestmission.com 9851221496     √       

17 Shyam Bahadur Khatri Suryabinayak Municipality-9 9841536664             

18 Ramkaji Khatri Suryabinayak Municipality-9 9841358345     √       

19 Achut Khatri Suryabinayak Municipality-9 9851220506     √       

20 Santosh Khatri Suryabinayak Municipality-9 9851121286     √       

21 Lalri Tamang Suryabinayak Municipality-8 9843351663             

22 Bir Bahadur Tamang Suryabinayak Municipality-8               



23 Tulku Lama Aashapuri Mahadev 9851002808             

24 Sonam Lama Aashapuri Mahadev 9843531996             

25 Ajay Tamang Suryabinayak Municipality-8 9843351272             

26 Kamal Bahadur Tamang Suryabinayak Municipality-8 9860245231             

27 Dhulo kancha Tamang Suryabinayak Municipality-8 9843559075             

28 Shivalal Bahal Shrestha Bhaktapur Municipality-7 9840228666             

29 Pashupati Khatri Local Resident, Jagati 9841222120             

30 Narayan Prasad Kawaa Local Resident, Jagati 984137324             

31 Kumar Bhandari Local Resident, Jagati 9851069176             

32 Krishna Bhakta Kawaa Local Resident, Jagati 9841495078             

33 Krishna Prasad Sapkota Suryabinayak Municipality-8               

34 Ajay Kumar Mul S.D.E, Foreign Co-operation Branch DoR 9841284479             

35 Madan Kumar Shrestha CTI, Project Coordinator 9841294104             

36 Shila Shrestha DoR-SDDSBR 9841537837             

37 Rama Shrestha DoR/GESU-Sociologist 9841293143             

38 Manoj Aryal DoR- Environment Inspector 9851177117             

39 Chhabi Lal Poudel DoR/FCB- Engineer 9851141181             

40 Meera Joshi DoR/GESU-Environment Expert 9841059057             

41 Manjul Krishna Manandhar FBC- Environment Specialist 9841410364             

42 Arun Acharya FBC- Environmentalist 9841235404             

43 Devi Prasad Dotel FBC- Sociologist 9841348356             

44 Suman Pariyar FBC- Environment Officer 9813686228             

 

 

 

 

 

 

 

 

 

 

 













Public Stakeholders Consultation for upgrading of Suryabinayak - Dhulikhel Road with Tunnel option with Community People and 

Ward Members  
Date: 2/22/2018 A.D  (09/11/2074 B.S) 

     Venue: Ward No.10 Office, Banepa Municipality 

     Time: 2:00 pm  

       

          

S.N Name Designation/Organization/Occupation 
Phone 

number 

Government 
Roadside 

Residents Female Remarks 

National Local Yes No 

1 Laxmi Narsingh Bade Shrestha Mayor, Banepa Municipality 9851056975   √ √       

2 Bardna Shakya Ward Chairperson-7, Banepa Municipality 9841290362   √ √       

3 Chandra Bahadur Khadka Ward Chairperson-10, Banepa Municipality 9841795722   √ √       

4 Shiva Kumar Thapa Ward Chairperson-11, Banepa Municipality 9851061815   √ √       

5 Surya Narayan Napit Ward Chairperson-13, Banepa Municipality 9841285523   √ √       

6 Gauri Raut Ward Chairperson-14, Banepa Municipality 9841525297   √ √       

7 Rabinrda Karmacharya Ward Chairperson-4, Dhulikhel Municipality 9843343106   √ √       

8 Gunaram Bhujel Ward Member-7, Banepa Municipality 9841604049   √   √     

9 Sarita Shrestha Ward Member , Banepa Municipality 9841795013     √       

10 Hari Krishna Budhathoki Ward Member-13, Banepa Municipality 9841013646     √   √   

11 Hari Shrestha Ward Member-10, Banepa Municipality 9841297714     √       

12 Jagatlal Banepa, Janakal       √       

13 Rajesh Shrestha Business, Banepa-10 9841956084     √       

14 Bachuram Acharya Business, Banepa-10 9841431240     √       

15 Yadav Thapa Business, Banepa-11 9841495896     √       

16 Keshav Thapa Banepa-10 663973     √       

17 Laharman Kapali Local Resident 9843852737     √       

18 Nanibabu Kuwar Business, Banepa-10 9851005848     √       

19 Sudarsan Napit Agriculture, Banepa-13 9741105470     √       

20 Kabir Kumar Ranjitkar Business, Banepa-10 9851057886     √       

21 Bhaikaji Shrestha Business       √       

22 Jiwan Shrestha Business 9841430252     √       

23 Makar lal Manandhar Business 9841100977     √       

24 Kishor Manandhar Business 9841615666     √       

25 Rajaram Dulal Business, Banepa-13, Sanga 9841446736     √       



26 Binod Raj Pradhan Business 9849317399     √       

27 Shyam Krishna Shrestha Business 9841358541     √       

28 Bhagwan K.C Banepa-10 9841472736     √       

29 Yogendra Bista Banepa-10 9840477812             

30 Shiva Prasad Timalsina Business, Banepa-10 9851135361     √       

31 Sabitra Acharya Banepa-10 9843574299     √   √   

32 Narayan Khadka Banepa-10 9841599881             

33 Ram Krishna Dhakal Mahendra Sec. School, Sanga-14 9841316544             

34 Laxmi Mizar Banepa-13       √   √   

35 Sewak Shrestha Banepa-10 9841412050     √       

36 Kabindra Bista Banepa-10 9843780005     √       

37 Jay Desh Shrestha Banepa-14 9841693028     √       

38 Mina Shrestha Banepa-6 9851182400     √   √   

39 Juju Bhai Ranjitkar Banepa-10 9841495787     √       

40 Minraj K.C Banepa,  Social Worker 9841488662     √       

41 Krishna Bahadur Khadka Banepa-13, Janakal       √       

42 Haridaya Bade Banepa-10 9851049245     √       

43 Suman Khadka Local Resident, Banepa-10 9751063971     √       

44 Shyam Krishna Lamsal Local Resident, Banepa-10 9851142777     √       

45 Saraswoti Timlasina Banepa-10 Office Assistant 9841098297   √         

46 Rajendra Banepa-9 661203   √         

47 Ramhari Shrestha Banepa-13 9851164464   √         

48 Shyam Bajracharya Banepa 9841008495             

49 Nati Bhai Manandhar Agriculture, Banepa-13 9841775578     √       

50 Buddha kaji Manandhar Agriculture, Banepa-13       √       

51 Surmaan Tamang Worker 9841848737     √       

52 Guru Prasad Adhikari Chief of Division, Bhaktapur Division Office  9851212274 √           

53 Ajay Kumar Mul S.D.E, Foreign Co-operation Branch DoR 9841284479             

54 Madan Kumar Shrestha CTI, Project Coordinator 9841294104             

55 Shila Shrestha DoR-SDDSBR 9841537837             

56 Rama Shrestha DoR/GESU-Sociologist 9841293143             

57 Manoj Aryal DoR- Environment Inspector 9851177117             

58 Chhabi Lal Poudel DoR/FCB- Engineer 9851141181             



59 Meera Joshi DoR/GESU-Environment Expert 9841059057             

60 Manjul Krishna Manandhar FBC- Environment Specialist 9841410364             

61 Arun Acharya FBC- Environmentalist 9841235404             

62 Devi Prasad Dotel FBC- Sociologist 9841348356             

63 Suman Pariyar FBC- Environment Officer 9813686228             
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O. Public Hearing of EIA  

 
Public Hearing Notice Letter issued by FCB/ DOR to local stakeholders 

 

Public Notice published in National Daily Newspaper, on 24 May, 2018 
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Proceedings of Public Hearing Meeting for Suryabinayak - Dhulikhel Road Improvement 

Project Conducted on 30 May, 2018 

 

The Public Hearing meeting was conducted by Foreign Cooperation Branch of DoR in 

coordination with Full Bright Consultancy Pvt. Ltd. (FBC). The information about the meeting 

was given to the stakeholders and local people, through a letter issued by the DOR, and a public 

notice in a national daily newspaper (Rajdhani Daily, on 24 May 2018). 

In the meeting, authority of local bodies were invited and Member of Parliament Mr. Mahesh 

Basnet presided as a chief guest in this programme. The meeting was chaired by DOR/DDG Mr. 

Sanjay Kumar Shrestha, and special guests were the Mayors of Suryabinayak, Banepa and 

Dhulikhel Municipalities and the Ward chairperson of Bhaktapur Municipality and other 

representatives of the local government. 

A brief introduction of the objective of the meeting was presented by Mr. Manjul Krishna 

Manandhar, Project Coordinator/ FBC of the project. 

And the guests were welcomed and facilitated by DOR/DDG Mr. Sanjay Kumar Shrestha. In his 

opening remarks, he reiterated the Government’s strong desire to commence this Project, at the 

earliest. He also gave a brief information about the Suryabinayak-Dhulikhel Road Project. 

Mr. Arun Acharya, Environmental Expert of the Project, presented the Project’s envisaged 

activities and the associated environmental implications, their mitigative measures proposed in 

the Draft EIA document. The option of Tunnel construction at Sanga, was also elaborated in 

detail. 

 

Opinions expressed by the Participants  

Mr. Pashupati Khatri expressed that the road should be constructed with due consideration of 

the people’s problem living along the side. He expressed that the people’s demand is to 

implement the project according to the Laws of Nepal. He further expressed that while acquiring 

the land both the Clause 3 and 4 of Road Act 2031 has to be applied. He expressed that the Court 

decision on land related issues should be abided by the DOR. 

Mr. Shivalal Bala Shrestha said the proposal of road improvement and construction has been 

made since long, but compensation to the road side shelters for their properties has not been 

clarified. Furthermore, the expressed that government agencies has not been able to clear out 

those encroaching the RoW land for private use. The accident issue in this road has also been 

alarmingly high. 

Mr. Ram Krishna Khatri said that existing road is dangerous to travel and people cannot walk 

along the roadside due to the narrow road and increasing number of the vehicles. He also 

expressed that the government should provide the proper compensation to the affected poeple of 

the road project. 

Mr. Srawan Kumar Acharya is positive with this project’s activities. He expressed that, the 

government will provide fair compensation to the affected people, while upgrading of the road.  

Mr. Teka Narayan Khoju said RoW of road is different in different built-up areas. This issue 

should be considered by DoR. Bypass will also be needed to minimize the impacts. The 
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improved road can make life easy and improve safety of its users. 

Mr. Ukesh Kawa, Chairperson of 7 No. Ward of Bhaktapur, said the present road is causing high 

numbers of traffic accidents. Dust problem is severe that should be controlled. Safety in Tunnel 

section should be carefully designed.  

At present road-side parking and garages has made congested. Cycle and motorcycle track 

should be designed to reduce risk of accident. Over-head and under-pass crossings will be 

required along the road section where farmer can carry farm production to opposite side. 

Drainage system be maintain in a good way so that it will not affect the household nearby the 

road. Alternative highway should be made before implementing this project. 

Laxmi Narsingh Bade, Mayor, Banepa Municipality – expressed that the people want to know 

when the Project will start. He expressed that the ROW, from Sanga to Banepa is only 22.5m and 

it cannot be increased to 25m, since a huge destruction of private buildings will be required in 

Banepa, to enforce 25m ROW, which is not practical. For local safety, there is need of Flyover 

Bridges, and coordination with Banepa Municipality is required during detailed design of road, 

especially at the municipality area of Banepa. 

Basudev Thapa, Mayor- Suryabinayak Municipality expressed that the government should 

abide by the verdict of Supreme Court and justice should be given to people accordingly.  

Regarding RoW it should be uniform all the section of the road. Compensation of the affected 

land and other properties should be equal to replacement cost. Compensation should be rational 

for poor and vulnerable people specifically. The setback area will not implement in this section 

because it adversely affect to poor and marginalized groups of people. 

Bimala Sharma, Deputy Mayor- Dhulikhel Municipality, expressed that the location where 

the improvement of curves should be informed to the local government, as soon as possible, so 

that it can be circulated to the general public. 

Mr. Mahesh Basnet, Member of Parliament, gave a concluding remarks and expressed the 

importance of the Suryabinayak- Dhulikhel Improvement Project. He expressed that the design 

team shall consider optimum safety in road design. Sufficient numbers overhead bridges and 

under-passes at appropriate locations shall be designed. Others requirements such as, taxi 

parking areas, appropriate footpaths, provision to wash vehicles at Sanga area etc. should be 

provided. 

He expressed that the present Project should be developed as a National Pride Project. He 

expressed that he will take initiative for providing appropriate compensation of the Project 

affected people and their properties.  

 

Concluding Remarks by the Project Chief DOR/DDG Mr. Sanjay Kumar Shrestha, as the 

Project Chief, express his opinions on the issues raised during the meeting. He assured that all 

the activities carried out by the DOR will be according to the mandates given by the Nepalese 

Acts, rules and regulations only. 

He also expressed that compensation will be determined by the Compensation Determination 

Committee (CDC) and the representation of the local people will be done by the Mayors of the 

respective municipalities. The compensation will be distributed in a fair manner to all identified 

Project Affected People (PAP) of the Project Area. He thanked all the participants of the meeting 

and adjourned the meeting. 
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Table: Summary of Public Consultation Conducted 

Dates, Time 
Wednesday 05/30/2018 A.D  (16/02/2074 B.S)- 8:00 am 

Onwards 

Venue Araniko Highway Party Palace Basghari-10, Bhaktapur 

Main Target 

Local government, residents, businesses and other 

stakeholders of Suryabinayak, Banepa and Dhulikhel 

Municipality 

Number of Attendants 
 

Member of Parliament 1 

Mayor/Ward Chairperson/Member 17 

DoR/CTI 9 

Residents, Other 73 

Women 5 

Total 105 

Participants From Suryabinayak, Banepa and Dhulikhel  Municipalities 



65 

 

Participant List during Public Hearing Meeting for Suryabinayak - Dhulikhel Road Improvement Project  

Date: 30/05/2018 A.D  (16/02/2075 B.S) 

      Venue: Araniko Highway Party Palace Suryabinayak-10,Bhaktapur 

    Time: 8:00 am  

 

        Participation Attendance Sheet 

SN Name Designation/Organization/Occupation Contact Nos. 

1.  Mahesh Basnet Member of Parliament, Bhaktapur-2 9851147987 

2.  Sanjay Kumar Shrestha Deputy General Director, DoR 9851234146 

3.  Ajay Kumar Mul S.D.E, Foreign Co-operation Branch, DoR 9841284479 

4.  Laxmi Narsingh Bade Mayor- Banepa Municipality 9851056975 

5.  Basudev Thapa Mayor- Suryabinayak Municipality 9851095646 

6.  Juna Basnet Deputy Mayor- Suryabinayak Municipality 9841553979 

7.  Bimala Sharma Deputy Mayor- Dhulikhel Municipality  

8.  Kiran Thapa Magar Ward Chairperson-8, Suryabinayak Municipality 9851081876 

9.  Upendra KC Ward Chairperson-9, Suryabinayak Municipality 9851149050 

10.  Shivaram Raut Ward Chairperson-10, Suryabinayak Municipality 9841339746 

11.  Tara Basnet Executive Member - Suryabinayak Municipality 9860678554 

12.  Santa B.K Ward Member - Suryabinayak Municipality 9849042362 

13.  Dharma Raj Basnet Ward Member 8- Suryabinayak Municipality 9841579361 

14.  Dinesh Thapa Suryabinayak Municipality-7 9841119599 

15.  Binaya Mahat Ward Member 9 -  Suryabinayak Municipality 9841382560 

16.  Sher Kaji Suwal Suryabinayak Municipality-9 9851092432 

17.  Indra Prasad Bhyanju Suryabinayak Municipality-9 9851092432 

18.  Nakul Rana Magar Suryabinayak Municipality-9 9849424558 

19.  Nabin Khadki Suryabinayak Municipality-9 9841426646 

20.  Govinda Bhuju Suryabinayak Municipality-9 9841623798 

21.  Gyanendra Khatri Suryabinayak Municipality-9 984321358 

22.  Sanjev Khatri Suryabinayak Municipality-9 9851121286 

23.  Manak ram Thapa Suryabinayak Municipality-7   

24.  Binesh Manandhar Suryabinayak Municipality-7 9841475118 

25.  Hari B.K Suryabinayak Municipality-7 9851194976 

26.  Kapil Khadka Business - Suryabinayak Municipality-9 9801013581 

27.  Bharat Khatri Suryabinayak Municipality-9 9841469321 

28.  Dipak Khadka Suryabinayak Municipality-9 9851052640 

29.  Usha Khadka Suryabinayak Municipality-9 9841394019 

30.  Mandira Khadka Suryabinayak Municipality-9 9841848897 

31.  Pashupati Khatri Suryabinayak Municipality-10, Jorpati 9841222120 

32.  Rohan Khatri Suryabinayak Municipality-9, Nalinchowk 9843453684 

33.  Bigayan Rai Suryabinayak Municipality-2 9851085585 

34.  Sidhid ram Tyata Suryabinayak Municipality-8, Jagati 9841245133 

35.  Roll Kisari Karmacharya Suryabinayak Municipality-8, Jagati 9841654499 

36.  Kabita Dhachu Suryabinayak Municipality-8, Jagati 9841112134 

37.  Kumar Bhandari Suryabinayak Municipality-9 9851069176 

38.  Bal Chandra Ale Magar Suryabinayak Municipality-10 9851180882 

39.  Kishor Basnet Suryabinayak Municipality-10, Basghari 9861796293 

40.  Bikram Tamang Suryabinayak Municipality 9843509322 

41.  Jagdis Chandra Karki Engineer-Suryabinayak Municipality-9 9851146819 
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SN Name Designation/Organization/Occupation Contact Nos. 

42.  Ukesh Kawaa Ward Chairperson-7, Bhaktapur Municipality 9841431141 

43.  Shiva lal bahala Shrestha Bhaktapur Municipality-7 9840228666 

44.  Maheshwor Banepali Bhaktapur Municipality-9 9851011995 

45.  Shiva Narayan Gyocha Bhaktapur 9841975164 

46.  Nabin Prajapati Bhaktapur 9851039057 

47.  
Tulsi Narayan 

Lakhemaru Bhaktapur 
9841403050 

48.  Hari Krishna Khayabu Bhaktapur 9841692411 

49.  Keshav Thapa  Farmer 01663973 

50.  Rajendra  khaitu Bhaktapur Municipality-4   

51.  Rajesh Bhuju Bhaktapur Municipality-1 9841394267 

52.  Narayan Sundar Silwal Bhaktapur Municipality-1 9841884838 

53.  Shreeram Byanju Ji.Sa.Sa Member Bhaktapur 9841637395 

54.  Pushkar Basnet Bhaktapur 9851194875 

55.  Dilli Ram Bhattarai Bhaktapur 9862209553 

56.  Prabin Kushma Bhaktapur Municipality-6 9851034951 

57.  Raman Silakar Bhaktapur Municipality-3 9800697769 

58.  Binod Khatri Bhaktapur Municipality-3 985107849 

59.  Gokul Regmi Thimi Municipality 9851091774 

60.  
Laxmi Narsingh Bade 

Shrestha 
Mayor, Banepa Municipality 9851056975 

61.  Chandra bahadur Khadka Ward Chairperson-10, Banepa Municipality 9841795722 

62.  Surya Narayan Napit Ward Chairperson-13, Banepa Municipality 9841285523 

63.  Gauri Raut Ward Chairperson-14, Banepa Municipality 9841525297 

64.  Gunaram Bhujel Ward Member-10, Banepa Municipality 9841604049 

65.  Sukadev Joshi Ward Member-13, Banepa Municipality 9851031912 

66.  Mukti Bista Banepa Municipality-10 9841353601 

67.  Ishwor Bista Banepa Municipality-11 9841754973 

68.  Sagar Chaugoda Banepa Municipality-13 9869720644 

69.  Ramlal Duwal  Banepa Municipality 13, Sanga 9841488424 

70.  Birochan Shrestha  Banepa Municipality 13, Sanga 9851192170 

71.  Kailash Kuwar Business - Banepa Municipality-10 9801051753 

72.  
Surendra Kumar 

Shrestha Banepa Municipality-9 
9860658800 

73.  Ram Narayan Mahat Banepa Municipality-9 9841443627 

74.  Keshar Bahadur Mahat Banepa Municipality-9 9841308001 

75.  Shiva hari Timalsina Banepa Municipality-10 9841791940 

76.  Shrawan Kumar Acharya Banepa Municipality-10 9851143148 

77.  Gangaram Karmacharya Banepa Municipality-10 9851054330 

78.  Hari Shrestha Banepa Municipality-10 9841297714 

79.  Bikram Khadka Banepa Municipality-10 9841642380 

80.  Udhab Thapa Banepa Municipality-10 9841442798 

81.  Kiran Shrestha Banepa Municipality-10 9851214660 

82.  Rajaram Duwal Banepa Municipality-13 Sanga 9851090963 

83.  Nil Narayan Khoju Road Upgarding Victim 9851043254 

84.  Ram kaji Khatri Road Upgarding Victim 9841358345 
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SN Name Designation/Organization/Occupation Contact Nos. 

85.  Yadav Thapa REAL, Kavre 9841495896 

86.  Ramesh Maharajan Service 9851080388 

87.  Sajal Shrestha  Engineer  9866893042 

88.  Jivan Bikram Adhikari Consultant 9841281972 

89.  Rajendra Man Shrestha KVDA Consultant, Urban Planner 9841236480 

90.  Hari om Saukhadbe Valley Development Authorization 9851277996 

91.  Suman Thapa Magar Community Reconcilation Center, Sanga 9813121911 

92.  Nawaraj Pyakurel Deputy Commissioner, K.V.D.C 9841449987 

93.  Bimala Sharma Deputy Mayor- Dhulikhel Municipality 9842578064 

94.  Rabinrda Karmacharya Ward Chairperson-4, Dhulikhel Municipality 9843343106 

95.  Surya Lal Suwal Dhulikhel Municipality 9860856236 

96.  Hareram Humagai Engineer-Dhulikhel Municipality 9851119718 

97.  Shiva Raj Adhikari DoR 9841466494 

98.  Chhabi Lal Poudel DoR/FCB- Engineer 9851141181 

99.  Meera Joshi DoR/GESU-Environment Expert 9841059057 

100.  Shila Shrestha DoR-SDDSBR 9841537837 

101.  Rama Shrestha DoR/GESU-Sociologist 9841293143 

102.  Madan Kumar Shrestha CTI, Project Coordinator 9841294104 

103.  Guru Prasad Adhikari 
Chief of Division, Bhaktapur Division Office 

(DoR) 
9851212274 

104.  
Manjul Krishna 

Manandhar 
FBC- Environment Specialist 9841410364 

105.  Arun Acharya FBC- Environmentalist 9841235404 

106.  Devi Prasad Dotel FBC- Sociologist 9841348356 

107.  Suman Pariyar FBC- Environment Officer 9813686228 
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Public Hearing Meeting for upgrading of Suryabinayak - Dhulikhel Road with Tunnel option  

Date: 30/05/2018 A.D  (16/02/2074 B.S) 

      Venue: Araniko Highway Party Palace Suryabinayak-10,Bhaktapur 

    Time: 8:00 am  

        Participation Attendance Sheet 
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ANNEX-V: PROJECT INFORMATION LEAFLET 

 

c/lgsf] nf]sdfu{ -;"o{ljgfos – w'lnv]n v08_ ;8s :t/f]GgtL tyf 

lj:tf/ sfo{ ;DaGwL ;+lIfKt hfgsf/L 

 

k|:tfj ;DaGwL hfgsf/L M 

g]kfn ;/sf/sf] cg'/f]wdf, hfkfg ;/sf/sf] hfkfgL ;xof]u lgof]u, hfOsf 

(JICA) sf] k|fljlws ;xof]udf, c/lgsf] nf]sdfu{ -;"o{ljgfos – w'lnv]n v08_ 

;8ssf] :t/f]GgtL tyf lj:tf/ sfo{ k|:tfj ul/Psf] 5 . 

ljBdfg ;"o{ljgfos – w'lnv]n ;8ssf] :t/ b'O{ n]gsf] ePsf] / ^ ld6/ 

b]lv ^=% dL6/ uf8L u'8\g] efu kLr ul/Psf] cj:yfdf 5 . /fhdfu{ :t/sf] ;8s 

ePsf] sf/0f, o; ;8ssf] ljBdfg ;8s clwsf/ If]q, ;8ssf] s]Gb| /]vfaf6 b'j} 

lt/ @%÷@% dL6/ /x]sf] 5 / ;8ssf] :t/f]GgtL tyf lj:tf/ sfo{ o;} efudf 

ul/g] 5 .  

eQmk'/ / sfe|]knf~rf]s lhNnfdf kg]{ ;"o{ljgfos b]lv w'lnv]n ;Ddsf] 

sl/j !%=% ls=dL= ;8s v08nfO{ rf}8f ug]{ sfo{ eP kl5 sf7df08f}+sf] tLgs'g] 

b]lv ;"o{ljgfos x'b} w'lnv]n ;Dd Pp6} :t/sf] ;8s x'g] 5 / sf7df08f}+ b]lv 

w'lnv]n ;Ddsf] oftfoftdf 7'nf] ;'ljwf x'g] 5 / ;fy} w'lnv]n ;Ddsf] If]qnfO{ 

sf7df08f}+ ;Fu glhs agfpg] 5 . 

o;} ;Gbe{df o; ;8s :t/f]GgtL tyf lj:tf/ sfo{sf] lj:t[t cWoog tyf 

l8hfOg ug]{ sfo{ hfOsf] k|fljlws 6f]nLaf6 e}/x]sf] 5 / ;fy;fy} o; k|:tfljt 

cfof]hgfsf] jftfj/0fLo k|efj d'NofGsg (Environmental Impact Assessment) sf] 

sfo{ klg e}/x]sf] 5 . 

k|:tfjssf] Joxf]/f M c/lgsf] nf]sdfu{ -;"o{ljgfos–w'lnv]n_ ;8s 

:t/f]GgtL tyf lj:tf/ sfo{ 

k|:tfjssf] gfd / 7]ufgfM ;8s ljefu, e"–jftfj/0f tyf ;fdflhs zfvf, 

aa/dxn, sf7df08f} 

k|efj kg{ ;Sg] lhNnf tyf uf=lj=;=÷gu/kflnsfx? M 

eQmk'/ lhNnf M eQmk'/ gu/kflnsf, l;kf8f]n, gMv]n / lrtfkf]n . 

sfe|]knf~rf]s lhNnf M gfl;sf:yfg ;fFuf, hgfun, ag]kf gu/kflnsf / 

w'lnv]n gu/kflnsf . 

 

o; k|:tfljt ;8s lgDg adf]lhdsf] x'g] 5 M 
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!= sfdsf] ;+lIfKt ljj/0f M $ n]g d'Vo ;8s tyf b'j} tkm{ !, ! n]gsf] 

;xfos ;8s  

@= ;Defljt gofF ;8s lgdf{0f nDafO{ M sl/j @=% lsnf] ld6/ . 

#= ljBdfg ;8ssf] 3'DtL ;'wf/sf] nfuL s]xL :yfgx?df ;8ssf] s]Gb| /]vf 

(centerline)s]xL kl/jt{g x'g] ;Defjgf /x]sf] 5 . 

$= ;8s clwsf/ If]q (Right-of-way) M ;8s s]Gb|af6 bfFof afFof @% ÷@% 

ld6/ . tyf, ;fFuf rf]s b]lv jg]kf rG8]Zj/L ;Dd -%=& ls=dL=_  efudf 

@@=* ld6/ ;8s clwsf/ If]q sfod ePsf] cj:yf /x]sf] 5 . 

3'DtL ;'wf/ / gofF ;8s lgdf{0fsf] efux?sf] clGtd /]vfGsg to e};s]sf] 5}g / 

xfn k|fljlws 6f]nLn] ljleGg ;j]{If0f hf/L /x]sf] 5 / oL ;dfKt e};s]kl5 

/]vfGsg to x'g]5 .  

  

jftfj/0fLo k|efj d"Nofªsg (EIA)cWoog ;DaGwL hfgsf/L 

o; ;"o{ljgfos – w'lnv]n ;8s v08sf] :t/f]GgtL tyf lj:tf/ sfo{ sfof{Gjogsf] 

l;nl;nfdf jftfj/0f ;+/If0f P]g @)%# tyf jftfj/0f ;+/If0f lgodfjnL @)%$ 

sf] -;+zf]wg @)^%_ sf] lgod # sf] cg';"rL @ adf]lhd jftfj/0fLo k|efj 

d"Nofªsg (EIA) k|ltj]bg tof/ ul/ ;f] k|ltj]bgdf o; cfof]hgfsf] lgdf0f{ cjlw 

e/ / ;+rfngdf cfP kZRoft :yflgo If]qsf ef}lts, h}ljs, ;fdflhs cfly{s 

tyf ;f:s[lts k|0ffnLx? / logsf cjojx? tyf oL cjojx?aLrsf] cGt/lqmof 

/ cGt/;DjGwdf kg{;Sg] c;/x? cWoog tyf olsg u/L, k|efjx?sf] Golgs/0f 

ug]{ pkfox?sf ;fy jftfj/0fLo k|efj d'NofGsg k|ltj]bg tof/ tyf :jLs[t ug'{ 

kg]{ k|jwfg /x]sf] 5 .  

o;k|:tfj sfof{Gjog ug'{ cl3 o; k|:tfjsf]jftfj/0fLo k|efj d"Nofªsg (EIA) 

cWoogsf] nfuL If]q lgwf{/0f (Scoping) ug{' kg]{ ePsf]n] ;f]xL lgodfjnLsf] lgod 

$ pklgod @ adf]lhd k|efj kg{ ;Sg] If]qsf] afl;Gbfx? ;Fu cGt/lqmof tyf 

jftfj/0fLo k|efj d"Nofªsg cWoogsf] l;nl;nfdf ;dfj]z ug'{ kg]{ ljifox?sf] 

klxrfg ;/f]sf/jfnf ;a} dxfg'efjx?nfO{ cg'/f]w ul/G5 .   

o;]} Joxf]/fsf] hfgsf/L b}lgs klqsf dfkm{t ;fj{hlgs ;"rgfsf] ?kdf k|sflzt 

ePsf] 5 / o; k|:tfljt ;Djlw s'g} /fo ;'emfjx? ePdf pknAw u/fO ;xof]u 

ul/ lbg x'g ;DalGwt ;a} ;/f]sf/jfnf JolQmx? jf uf=lj=;=nufotsf 

;+:yfx?nfO{ cg'/f]w ul/G5 .  

 

/fo ;'emfjsf] nflu kqfrf/ ug]{ 7]ufgf M 
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;8s ljefu   

e"–jftfj/0f tyf ;fdflhs zfvf,  

jj/dxn, sf7df08f} . 

kmf]g M )!–$@^@((^ 

ˆofS; g+= )!–$@^@((# 

km'n a|fO6 sG;n6]G;L -k|f=_ ln=  

kf]=j=g+= $(&), l;gfd+un, sf7df08f}+  

kmf]g g+= )!–$$^*&$(, $$*^!!* 

ˆofS; g+= )!–$$^%^)$ 
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Brief Information on the Proposed Improvement of 

Suryabinayak - Dhulikhel Road 

Brief Information about the Project: 
 

At the request of Nepal Government, the Japanese Government's assistance agency, 
namely JICA's technical team has started its preparatory survey to propose widening works 
of Suryabinayak – Dhulikhel section in Arniko Highway and a newroad construction to 
bypass the existing road section from Nalinchowk to Sanga.This road section has many 
curves, is steep and cause much discomfort and dangerous to the road users. To avoid this 
section an approximately 2.5 km new road has been planned. Full Bright Consultancy (Pvt.) 
Ltd. has started its works on Environmental Impact Assessment for the Project. 
  
Some features of the Proposal : 
Name of the Proposal: Improvement ofSuryabinayak - Dhulikhel Road and Implementation 
Proponent's Name and Address: Department of Roads, Geo-Environment and Social Unit, 

Babar Mahal, Kathmandu 
Possible Affected Municipality and VDCs:  

Bhaktapur District: Kavrepalanchowk District: 
Bhaktapur Municipality Nasikasathan Sanga VDC 
Sipadol VDC Janagal VDC 
Nangkhel VDC Banepa Municipality 
Chitapol VDC Dhulikhel Municipality 

 
Some Technical Features: 

1. Brief description : 4 lane road based on Class I in the Nepal Road Standard 
2. Approximate length: Approximately 16 km (Total) 
3. New road length : Approximately2.5 km 
4. Right -of –Way: 25m from center line in both sides 
5. Start and end point : From Suryabinayak, Bhaktapur District (End point of 

Kathmandu-Bhaktapur Road) to Dhulikhel, Kavrepalanhowk District (the intersection 
between Arniko Highway and Sindhuli Road) 

 
Brief Introduction About Environmental Impact Assessment of this Project 
As per the EPA and EPR, it is mandatory for conduct an Environmental Impact Assessment 
prior to implementation of the Project, to identify and recommend mitigation measures of 
possible impacts in Physical, Biological and Social Aspect, related to Project works, during 
construction and during operation period. 
 
Prior to conducting the EIA study, a Scoping process is required when it is necessary to 
identify the current situation of the project area and also interact with the local stakeholders, 
so that local issues and concerns are identified and their detailed study can be conducted 
during the EIA study. With this objective an Public Notice has also been published, 
requesting any suggestions or concerns that need to be addressed in the EIA study. Such 
suggestions can be forwarded to the address below, within 15 days from the publication of 
the notice. 
 
Address where the notice can be forwarded: 

Department of Roads, 
Geo-Environment and Social Unit 

Babarmahal, Kathmandu 
Tel : 01 4262996 
Fax: 01 4262993 

Full Bright Consultancy (Pvt.) Ltd. 
316 Baburam Acharya Sadak, 
Sinamangal, Kathmandu 
Tel: +977 1 4468749, 4468118 
Fax: +977 1 4465604 
Email: fbc@mos.com.np 
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ANNEX-VI: PUBLIC NOTICES, MINUTES AND LETTERS FROM 

STAKEHOLDERS 

  





PUBLIC NOTICE  
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ANNEX-VII: LIST OF EIA STUDY TEAM MEMBERS & DECLARATION  

 

Table 7 A: Study Team Members and Position (Local Consultancy) 

SN Name Position in EIA Study Team 

1 Manjul K. Manandhar Team Leader, Environment Specialist 

2 Arun Acharya Environment Expert, Physical Environment 

3 Lokesh Sapkota Environment Expert, Biological Environment  

4 Suman Pariyar Enviromentalist, Issues/impacts Evaluation  

5 Devi Dotel Sociologist/Socio-Economist 

6 Durga Pd. Osti Sr. Highway Engineer 

7 Dibesh Khadka Hydrologist 

8 Achutya Koirala Sr. Geologist 
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ANNEX-VIII: QUESTIONNAIRE AND CHECKLIST 

Questionnaire for Socio-Economic Census and Inventory of Loss for 

Project Affected People for Improvement of Suryabinayak-Dhulikhel Road  
 

 

1. LOCATION 

101 Km Post:……km+………m 102      Right orLeft *Toward Kathmandu 

103 District: …………………..... 104VDC/Municipality: ……................……….. 

105 Ward No.: …………………..106Village/ Tole: …………………................... 

107 Plot No:…………………….. 

108 Distance from C.L. of existing road to people's land boundary: ........................m 

109 Distance from C.L of existing road to people's house: ........................ m 

2.  DETAILS OF AFFECTED HOUSEHOLD 

201 Name of owner: (Mr. / Ms.)………………………….................................................. 

202 Name of father: .…………………………… ……....................................................... 

203 Name of household head(Mr. / Ms.)… …. ……......................................................... 

204 Name of respondent(Mr. / Ms.)…………………….................................................... 

205 Name of spouse:(Mr. / Ms.)……………………......................................................... 

206 Caste/Ethnicity:………………………...... 207. Religion:…………………............ 

208.  Status of project affected property 

S.N. Assets Partially affected Fully affected 

1 House   

2 Business/shop   

3 House and business   

4 Shed   

5 Other structures   

5 Cultivated land   

6 Other private land   

7 Others(mention)   

code 

Partially Affected Area:   

Affected Area Size: a) less than30sqm, b) 30-100sqm, c) 100–300aqm, d) >300sqm 

209. Status of affected household: 

1.Legal title 2.Tenant 3.Squatter  4.Lessee in rented  

    

  

 

210. Family members (Start from the Head of the Household): 
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S. N. Relationship 

with 

household 

head 

Sex1 Age Education3 

(6 years 

and 

above only) 

Skill/Training4 

(10 years and 

above only) 

Main 

Occupation 5 

Average 

monthly 

income 

(NRs) 

1 Household head       

2        

3        

4        

5        

6        

7        

8        

9        

Total        

code 

1) Sex: 1. Male, 2. Female 

3) Education:  1) Schooling not started 2) Illiterate 3) Literate but no schooling,4) Grade I-V  5) 

Grade VI-X  6) Certificate completed 7) Bachelor completed 8) Masters completed and above 

4) Skill Training: 1) no skill 2) Mason worker, 3) Carpenter, 4) Tailor, 5) Blacksmith, 6) 

Shoemaker, 7) Weaver, 8) Driver, 9) Technical work, 10) Computer work, 11) Others (specify) . 

. . .  

5) Main Occupation: 1) Agriculture, 2) Animal husbandry, 3) Trade/ industry, 4) Service, 5) 

Student, 6) Housewife, 7) Dependent (child, aged), 8) Labor 9) Pension, 10) Others (specify) . . 

. . . . . . . 

211.  When did you start to live here? .................... (Already Past .............. year(s)) 

212. Have you setback / acquired land within 25 yards after 1960s? If Yes, when did you setback? 

................................... 

213. Have you compensated for your setback / acquisition? Did you have any record of 

compensation? How much it was? .......................................NRs. 

214. Did you have any taxation trouble regarding past setback resettlement? 

3. INCOME AND EXPENDITURE 

301. Please provide details of your family income by sources during last year. 

S. N. Description Annual Income (NRs.) 

1  Service  

2  Trade/ Business  

3  Agricultural products  

4  Labour  

5  Pension  

6  Small grocery/tea shop  

7  House / Land renting  

8  Remittance from outside  

9  Others (specify)  

Total Income  

302. Please provide details of cereal and cash crops grown on your total land holding during last 

year including production and sales.  
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S.N. Crops 
Production 

(kg) 

Quantity Sold (last year) 

Qty (kg.) Total income Rs. 

1 Paddy    

2 Maize    

3 Wheat    

4 Potato    

5 Other Vegetables    

6 Oilseed    

7 Others    

 

303 From above production, how many months would your family be food sufficiency? 

1) Less than 3 months 2) 3 to < 6 months 3) 6 to 12 months 4) > 12 months 

304 If not sufficient, how do you fulfill your food deficiency? 

1) Other sector income (business, Salary) 2) Labour  3) Sals of cattle or other commodities 

4)  Debt    5) Foreign Employment (remit.) 6) others (Specify)…… 

305. Please provide details of your expenditure during last year. 

S.N. Description 
Annual 

Expenditure(NRs.) 

1 Food / lentil items etc  

2 Vegetables/spices etc.  

3 Meat item and fruits  

4 Milk items  

5 Fuel(firewood, kerosene, gas etc)  

6 Electricity, drinking water   

7 Communication  

8 Medicine  

9 Education  

10 Festival, Ceremony  

11 Clothes  

12 Others  

Total  

4. DETAILS OF AFFECTED ASSETS 

401. Please provide following details about your land (homestead, agricultural/ forestry) and 

production to be affected by Project. 

S.N. 
Owner's 

Name 

Plot 

No 

Area in Ropani* 
Type of Land 

(see code) 

Occupancy 

Status 

(see code) 

Use of Land 

(see code) 

Current Price 

(NRs./Ropani) R A 
P 

D 

1           

2           

3           

4           

5           

6           

* Area: R= ropani A Ana P= Paisa, D=Dam 

Codes: 

Type of Land    Occupancy Status   Use  of Land 
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1) Homestead    1) Owner-cultivator  1) Traditional farming 

2) Irrigated Agricultural land  2) Tenant (Fix rented)  2) Business Farming 

3) Non-irrigated Agricultural land 3) Tenant (Share cropped) 3) others…….   

     4) Others…..    

402. House(s) affected by the Project 

Description House 1 House 2 House 3 

Type  of House(See code)     

Storied    

Rooms     

Area (L x W) (in feet)    

Year of built    

Year of Setback    

Replacement Price (Rs)    

Code for type of house 

1)  Simple hut 2) Thatched roof, walls constructed with bamboo and mud/stone 3) Tile/iron roof, walls 

constructed with brick/ mud/stone 4) Iron sheet/roofing with stone/ brick wall/cemented plaster 5) RCC 

building 6) Movable kiosk/wall/fence etc 7) others specify…………… 

403. If there are trees in the affected land, please provide the following information  

S. 

N. 

Types of 

Trees/Plants 

Age Total 

No. 
If Fruit bearing 

Annual Production 

(Kg) 

Amount Sold (last year) 

Fruit 

Bearing 

Non fruit 

Bearing 

Amount 

(Kg) 

Income Rs 

        

        

        

        

        

        

        

        

        

        

5. LIVELIHOOD 

501. What types of impact dose occur to your family if the land will acquisition by the     project?  

………………………………………………………………………………. 

 

502.   If your land will take by the project, do you or your family members want to take any  

training? 

1) Yes   2) No 

 

503.   What type of skill training do you prefer specify name…………. 

 

504.  Do you have any suggestion regarding livelihood improvement…………….. 

 ………………………………………………………………………………… 

6. PREFERENCES FOR COMPENSATION, RESETTLEMENT AND REHABILITATION 
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601. What do you think about the project?   

0 = No answer 1 = Bad 2 = Good & Bad  3 = Good 4 = Very good  

 

602. If good/very good, rank the 3 following statements in the boxes: 

       Improve cargo transportation Improve environment 

       Decrease of congestion/accident                      Create more direct/indirect job 

       Improve travel of tourist Reduced daily expenditures  

       Attract more investment  Flood prevent   

 Increase land price Big push to outskirts area (Bypass) 

 Improve access other facilities Improve local product marketing 

  Others (specify.) …………….......  

 

603. If you think there are some bad things about the project, rank 3 following statement in the 

boxes: 

 Increase daily expenditures Worsen environmental impact 

 Loss of good trading site Decrease household income 

 Increase accident  Affected on public facilities 

 Disturbs families and community  Loss occupation 

 Loss house / shop  Worsen people health condition 

 Loss of land use in ROW Makes people migrate away  

 Worsen access to school  other (spec.) ………………… 

 

 

604. Will you agree to move your affected properties from ROW? 

0 = No answer 1 = Not agree 2 = Agree with assistant 3=Voluntary to move 

 

605. If your land or property is to be acquired by project, what type of compensation package do 

you prefer (select two in your priority and write 1 and 2) 

1. Cash Payment…………… 

2. Land for land …………… 

3. House for house…………. 

4. House for house and land for land ………….. 

5. Others (Specify ……….) 

606. If you prefer cash compensation, please specify the reason. 

1) To purchase land  2) To build house  3) To pay debt 

4) To start business 5) other (specify) 

607. (Only ask house affected persons) Do you have other house which is not affected by the 

project?     1) Yes    2) No 

(1) If yes, where it is? ------------------------------------------------- 

 (2) What kind of resettlement do you expect in case your house is affected by project? 
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 1) Resettle by self 2) Resettle as community   

608. Are you aware of Government’s policy on house/ land acquisition by offering compensation 

to affected families? 1) Yes  2) No 

609. As a project affected household what kind of opportunities/benefits do you expect from this 

project? 

1) Employment  2) Skill training 3) Soft loan  4) Others (Specify) 

610. How would you expect to effectively resolve the determination of compensation issues? 

1) Accepting government’s decision 2) Participation of PAFs representatives 3) Others…. 

611. If project provides opportunities of skill development training for project affected people, who 

will participate from your family? 

…………………………………….. 

612. Please give your opinion about benefits of this project? 

………………………………………………………………. 

………………………………………………………………. 

14. What are your suggestion to minimize losses of income and property? ------------------ 
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Checklist Questionnaire for the Community Discussion 

 

!= oxfFsf xfn ;Grfng eO/x]sf cfly{s s[ofsnfkx? s] s] x'g\ <d'Vo cfDbfgLsf >f]tx? s] s] 

x'g-k|ltztdf v'nfpg]_ ? 

!=! v]tLkflt-cGgafnL dfq_============!=@ gub]afnL =========!=# kz'kfng=========   

!=$ Jofkf/================== !=% lab]zaf6===============!=^ gf]s/L================!=& k]G;g============== 

!=* Hofnf÷dhb'/L========= !=( 7]Ssfk§f==================!=!) cGo======================== 

@= o; ;d'bfodf l;k tyf tflnd lnPsf bIf dflg;x? eP, s:tf] k|sf/sf] l;k tyf tflnd 

lnPsf] xf], laj/0f lbg'xf];\ . 

#= s:tf] k|sf/sf] l;k tyf tflnd kfPsf] v08df rfF8} /fhuf/Lsf] ;Defjgf x'G5 ? ;Defljt 

tflndsf gfdx?================================================  

$=rn crn ;DklQ h:tf] hUuf, 3/ dlxnfsf] gfddf slQsf] /fVg] rng 5 ;/b/ slt slt 

k|ltzt k'?ifsf] gfddf / dlxnfsf] gfddf /flvPsf] 5 ? 

%= ldl6ª a}7s tyf cGo sfo{s|dx?df dlxnfx?sf] ;xeflutf slQsf] /xG5 ? h:t}} Go'g, dWod 

tyf w]/} /fd|f] 

^= ljwfno hfg] pd]/sf 5fq 5fqf dWo] s] slt k|ltzt k7fpg] ul/G5 < 

olb ljwfno ghfg] u/]sf] eP s] sf/0f xf]nf < 

&= ufpFaf6 lab]zdf uP/ sfd ug]{x?sf] ;+Vof================================= 

*=lab]zaf6 k7fPsf] /sd w]/}h;f] s] sfdsf] nflu k|of]u u/]sf] kfOG5? 

(=:jf:Yo ;]jf ;DalGw s] s:tf lgsfox? ¢f/f sfo{ ul//x]sf 5g < s] s:tf yk :jf:Yo lgsfox?  

cfjZos x'g ;S5g < 

!)= oxfFsf] vfg]kfgLsf k|d'v >f]tx? s] s] x'g < o;sf] cj:yf s] s:tf] 5 < 

!!= ;/;kmfO tyf zf}rfnosf] cj:yf s] s:tf] /x]sf] 5 < 

!@= 3/df k|of]u ug]{ OGwgsf >f]tx? s] s] x'g < lah'nL alQsf] k|of]usf] cj:yf s] s:tf] 5 < 

!#= cGo ;]jf ;'lawfx? sf] cj:yf s] s:tf] 5 < 

!$= oxfFx?sf] ljrf/df of] cfof]hgf ;+rfng x'g' eGbf klxn] cfof]hgfsf tkm{jf6 ul/g'kg]{ sfdx? 

s] s] x'g\< 

!%= olb of] cfof]hgf ;+rfng ePsf] v08df s] s:tf ;d:ofx? cfpg ;S5g\ ? 

!^= cfof]hgfaf6 o; ;d'bfon] s] s:tf kmfObfx? lng ;lsG5? 

!&= cfof]hgfaf6 x'g] IfltnfO{ s;/L sd ug{ ;lsG5? 

!*= cfof]hgfsf] sf/0fjf6 c;/kg]{ ;fj{hlgs dxTjsf j:t'x?nfO{ s;/L ;+/If0f ug{ ;lsG5 ? 

!(= cfof]hgfaf6 Iflt k'Ug] kl/jf/x?nfO s] s:tf] ;xof]u ;xof]usf] ck]Iff /fVg' ePsf] 5 ? 
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ANNEX-IX: PHOTOGRAPHS 

 

 

 

 
Photo 1. Strat Point at Suryabinayak, showing two-lane 

road & road-side Kangiyo trees & electric poles 

 Photo 2. Road-side houses near Jagati, total 13 nos. old 

houses to be demolished, & electric poles 

 

 

 
Photo 3. Road-side agriculture use by local people  Photo 4. Road-side use by local school as play-ground 

and electric poles & transformers 

 

 

 
Photo 5. Some very old houses along Road, some 

newer house, need to be removed 

 Road 6. Sheds along Road, used for small shops, need 

to be removed 

 

 

 
Photo 7.  Small shrines along Road, near Palase  Photo 8. Nasikasthan Temple near Road’s ROW, at 

Sanga and electric poles, transformer 
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Photo 9. Non-functioning Dunge Dhara along Road  Photo 10. Low free-board at Banena Bridge during dry 

season, overlow during monsoon 

 

 

 
Photo 11. Sanga Gate and road-side houses, shops,  

need to be removed 

 Photo 12.Road-side houses at Dhulikhel, some fo 

which lie within ROW 

 

 

 
Photo 13. Public Consultation meeting At Banepa 

Municipality Office Hall 

 Photo 14. Participant Expressing their View At Public 

Consultation meeting 

 

 

 
Photo 15. Public Consultation meeting AtPalanse  Photo 16. Road-side houses in Banepa, outside ROW  
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Photographs of Tunnel Area 

 

 

 

Photo 17. Private Trees along the western tunnel portal  Photo 18. Piped water being supplied from tank at 

Sanga-Ittacha 

 

 

 
Photo 19. Private trees & tank factory at eastern portal  

 

 Photo 20.Interaction with chairperson of Suryamode CF 

Mr. Arjun Ranamagar 

 

 

 
Photo 21. Kuwa (shallow aquifer) at the eastern portal  Photo 22. Tapped water at Sanga-Ittacha, above tunnel 

Air Water and Noise Level Monitoring atTunnel Area 

 

 

 
Photo 23.  West Portal, Air Quality Monitoring site  Photo 24.  West Portal, Air Temperature & Wind Speed 
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Photo 25. West Portal LVAS along with Gaseous 

pollutant Monitoring 
 

 Photo 26.  West Portal, SPL Monitoring 
 

 

 

 
Photo 27. East Portal, Gaseous Pollutants Sampling  site  Photo 28. East Portal Wind speed & Temperature Monitori 

 

 

 
Photo 29. East Portal, SPL Recording  

 

 Photo 30.  East Portal Downstream Water Sampling  
 

 

 

 

Photo 31: Water Sample Collection West Protal  Photo 32: Air Quality Samplingat West Protal 
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SOME PHOTOGRAPHS OF PUBLIC CONSULTATION AT TUNNEL AREA 

 

 

 
Photo 33: Brief Description About Project 

 

 

 
Photo 34: Public Participation  Photo 35: Discussion with local People 

 

 

 
 Photo 36: Women Participating in the Consultation 

SOME PHOTOGRAPHS OF PUBLIC CONSULTATION AT BHAKTAPUR AND BANEPA 

 

 

 
Photo 37: Brief information about the Project by DDG   Photo 38: Participating in the Bhaktapur Meeting 
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Photo 39: Speaking iImprotance of about the project by 

Member of Parliament, as chife guest  
 Photo 40: Brief Description About Project and Chief Guest 

at Bapena Meeting  

 

 

 
Photo 41: Participating in the Banepa Public Consultation  Photo 42: Women Participating in the Consultation 

Public Consultation of EIA  

 

 

 
Photo 43: Brief Description about project with Presentation  

 

 

 
Photo 44: Public Participation 
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Photo 45: Discussion with local People 

 

 

 
Photo 46: Women Participating in the Public Hearing 
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ANNEX-X: APPROVED TERM OF REFERENCE (TOR) 
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