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sfo{sf/L ;f/f+z 

!= kl/ro 

k|:tfljt 6'gfd'gf vf]nf k'n k"j{klZrd x'nfsL /fhdfu{sf] df8L 7f]/L ;8s cGtu{t lrtjg lhNnf  
df8L gu/kflnsf j8f g+= *, lhjgk'/, / j8f g+= *, v/s6f ljr eO{ alu/x]sf] vf]nfdf lgdf{0f 
ug{sf] nflu k|:tfj ul/Psf] 5 . k|:tfljt k'nn] df8L g=kf= sf] j8f g+= *, lhjgk'/, j8f g+= *, 
v/s6fnfO{ hf]8\g] 5 . k|:tfljt cfof]hgf If]q ;d'Gb|L ;txaf6 !(% dL= kb{5 . gbLsf] hnfWff/ If]q 
k|:tfljt k'n lgdf{0f If]qaf6 @$=)@ ju{ ls=dL= /x]sf] 5 . k|:tfljt 6'gfd'gf vf]nf k'n df]6/]an la|h 
xf] . o;sf] nDafO{ &) dL= /x]sf] 5 eg] d'Vo rf}8fO{ &=% dL= /x]sf] 5 . k'nsf] b'j} lsgf/fdf !=&% 
ld6/ rf}8f km'6kfy lgdf{0fsf nflu k|:tfj ul/Psf] 5 .  

@= k|:tfjs  / k/fdz{bftf  

cfof]hgfsf] k|:tfjs, e" jftfj/0f tyf ;fdfhLs zfvf, ;8s ljefu rfs"kf6 nnLtk"/ /x]sf] 5 . / 
jftfj/0fLo k|efj d'Nof+sg cWoog tyf k|ltj]bg tof/L ;DaGwL sfo{sf nflu gy{ :6f/ — O{6]sf] — 
xf]dNof08 h]eL nfO{ lhDd]jf/L lbOPsf] lyof] .  

#= k|:tfjsf] ;fGble{stf  

g]kfn ;/sf/n] pQm If]qdf oftfoft ljsf;sf nflu ;8s agfO{;s]sf] 5 . lgdf{0f eO{;s]sf] ;8sdf 
k'n gx'Fbf ;a} df};ddf oftfoft ;~rfng ug{ ;lsPsf] 5}g / :yflgo af;Lx?nfO{ oftfoftdf 
sl7gfO{ eO{/x]sf] 5, . t;y{ o; ;8sdf ;a} df};ddf oftfoft ;~rfng ug{ k'n lgdf{0f ug'{ 
cfjZos b]lvG5 . 

$= k|:tfjsf] tfls{s JofVof 

k|:tfljt k'n lrtjg /fli6«o lgs'~hsf] dWojlt{ If]qleq kb{5 . jftfj/0f ;+/If0f P]g, @)%# tyf 
jftfj/0f ;+/If0f lgodfjnL, @)%$ / o;df kl/df{hgx?n] lgb]{lzt u/] adf]lhd k|d'v k'nx? lgdf{0f 
ug'{ k"j{ jftfj/0fLo k|efj d"Nof+Íg u/L pQm d"Nof+·g k|ltj]bg jg tyf jftfj/0f dGqfnoaf6 
:jLs[t u/fpg' kg]{ k|fjwfg 5 . jftfj/0f ;+/If0f lgodfjnL @)%$ sf] cg';"rL @ s -#_ lgod # 
cg';f/, s'g}klg lgdf{0f nfutsf cGo sfo{x? /fli6«o lgs'~h, ;Da]bglzn If]q, ;+/If0f If]qleq 
k|:tfltj /fli6o« lgs'~h, ;+/If0f If]q, jGohGt', cf/If0f If]q, dWojtL{ If]q, k'/ftflTjs If]q / l;d;f/ 
If]q, jftfj/0fLo gfh's If]qdf kg]{ xf] eg] jftfj/0fLo kl/If0f d"Nof+Íg cfjZos kb{5 . 

%=jftfj/0fLo k|efj d"NofÍgsf] p2]Zo 

jftfj/0fLo k|efj d"Nof+Íg k|ltj]bg cWoogsf] d'Vo p2]Zo cfof]hgf If]qsf] ef}lts, h}ljs, 

;fdflhs, cfly{s tyf ;f+:s[lts jftfj/0fdf kg]{ k|efjx? kQf nufpg', of]hgf k|efljt If]qdf kfg]{ 

c;/ af/]df ;DalGwt If]qsf afl;Gbf / ;DalGwt Stakeholder nfO{ hfgsf/L u/fpg', gsf/fTds 
k|efjsf] Go"lgs/0fsf pkfox? / ;sf/fTds k|efj a9fpg] pkfox? af/] ;'emfj lbg'sf ;fy} 

jftfj/0fLo cg'udg of]hgf agfO{ sfof{Gjog u/fpg', jftfj/0f Joj:yfkg sfo{qmdsf nflu ;+:yfut 
?k/]vf tof/ kfg]{  xf] .  
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^=  sfo{ljlw 

of] jftfj/0fLo k|efj d"Nof+Íg k|ltj]bg tof/ ubf{ k|sflzt Pj+ ck|sflzt k|ltj]bgx?sf] ;ldIff Pj+ 
gS;fsf] cWoog ul/Psf] 5 . cfof]hgf :ynsf] ef}lts, h}ljs, cfly{s, ;fdflhs tyf ;f+:s[lts 
l:ylt r]slni6, gd"gf ;j]{If0f, gfk hfFr, kl/If0f, d'Vo JolQmx?sf] ;xeflutfdf 5nkmn tyf 
cGtlqmof a}7s u/L k|fylds txsf ;"rgf ;fdfu|L ;ª\sng ul/Psf] lyof] . gu/kflnsf k|f]kmfO{n, 
s]lGb|o tYof+s ljefuaf6 k|sflzt hgu0fgf -;]G;; ;a]{_]{ k|ltj]bgdf /x]sf cfly{s, ;fdflhs / 
jftfj/0f ;DaGwL ;"rgfsf] cWoog ul/Psf] 5 . cfof]hgfsf]  jftfj/0fLo k|efj d ¬Nofªsg k|ltj]bg 
tof/Lsf] s|ddf k|ltj]bg ;DaGwL hfgsf/L u/fpg] nIosf ;fy ldlt @)&%÷)$÷!@ ut], hglhjg 
df=lj= v/s6f, df8Ldf  ;fj{hlgs ;¬gjfO{ sfo{qmd ul/of] . ;+/If0f P]g, @)%# tyf jftfj/0f ;+/If0f 
lgodfjnL, @)%$ / o;df kl/dfh{gx?sf] lgb]{lzt u/] adf]lhd k|d'v k'nx? lgdf{0f ug'{ k"j{ 
jftfj/0fLo k|efj d"Nof+Íg u/L pQm d"Nof+Íg k|ltj]bgsf] cjnDag ul/Psf] 5 . d:of}bf k|ltj]bgdf 
cg's"n k|efjnfO{ clwstd ug]{ / k|lts"n k|efjnfO{ Go"g ug{] pkfox? /x]sf 5g\ . o;} u/L ;+/If0fsf 
pkfox?sf] sfof{Gjog, jftfj/0fLo cg'udg tyf kl/If0fsf] nflu Ps jftfj/0f Joj:yfkg of]hgf 
tof/ ul/Psf] 5 . 

&= ljBdfg jftfj/0fLo cj:yf 

k|:tfljt 6'gfd'gf vf]nf k'nn] x'nfsL /fhdfu{ cGtu{t df8L j8f g+= *, lhjgk'/, j8f g+= *, v/s6f 

hf]8\b5 . o; 6'gfd'gf vf]nf lgdf{0f x'g] :yfg] *$@#’ !%=#^’ b]zfGt/ tyf @&@^’ !@=#^’ cIff+zdf 
kb{5 . k|:tfljt k'n df]6/]an k'n xf] / ;d'Gb|L ;txaf6 !(% ld6/sf] prfO{df /x]sf] 5 . o; k'nsf] 
nDafO{ &) dL6/ /x]sf] 5 . k'n l8hfOgsf qmddf g} k'nsf] rf}8fO{ &=^ dL= / !=% sf] km'6kfy /x]sf] 
5 . cfof]hgf If]qdf pk–pi0f k|sf/sf] xfjfkfgL kfOG5 .  

k|:tfljt cfof]hgf k|efljt gu/kflnsfsf] hDdf hg;+Vof #($#* / k|efljt j8f g+=*, lhjgk'/, 
j8f g+= *, v/s6fsf] hDdf hg;+Vof @*)* /x]sf] 5 . o; Ifqdf a|fDx0f, If]qL, blnt / hghfltM 
u'?ª, du/ cfbL hfltsf] a:tL /x]sf] 5 . cfof]hgf If]qdf /x]sf k|foM dflg;x? lxGb' / af}4 wd{ 
dfGb5g\ . o; If]qdf k|d'v k]zf s[lif /x]sf] 5, To;kl5 Jofkf/, a}b]lzs /f]huf/ / gf]s/L -;le{;_  
cflb /x]sf 5g\ . k|:tfljt k'n gbLsf] au/ vfnL afFhf] hUufdf lgdf{0f x'g uO{/x]sf] 5 . k'n lgdf{0f 
If]qdf s'g}klg af]6 lj?jf sf6\g' kg]{ 5|}g / k'n lgdf{0f ubf{ s'g}klg s[lif hGo v]tLkftL klg gf; ug{ 
kb}{g . k'n lgdf{0f If]q jl/k/L s]lx kftnf] emf/kft pd|]sf] 5 . k|:tfljt k'n lgdf{0f If]q eGbf k/ 
h+un /x]sfn] vf;} h+unL hgfj/ e]§fO{Pg . :yflgosf] cg';f/ slxn]sfFlx /fltsf] ;dodf xflQ b]lvg] 
ub{5 . o; If]qdf kfO{g] k|d'v r/fr'?·Lx?df sfuh, sf]OnL cflb 5g\ . o; v]fnfdf s]lx k|hfltsf 
df5fx? /x]sf 5g\ .  

o;sf cltl/Qm jftfj/0f k|efj d'Nof+Ígn] g]kfn ;/sf/sf cGo P]g, lgod, sfo{gLlt, cfjlws 
of]hgf tyf ltgn] lgb]{lzt u/]sf] dfkb08sf] dftxtdf /xg' kg]{5 . o:tf sfg"gL k|fjwfgx?df g]kfn 
;/sf/sf], gLltut b:tfj]h, g]kfnsf] ;8s If]qsf] jftfj/0fLo d'NofÍg, ;8s ljefu k'n gLlt tyf 
/0fgLlt, @) aif]{ ;8s of]hgf, ;fj{hlgs ;8s P]g, jg ;DaGwL P]g tyf lgod, e" tyf hn ;+/If0f 
P]g, hnr/ ;+/If0f P]g, hn;|f]t P]g, hUuf k|flKt P]g tyf lgod, >d P]g, afn>d P]g, jftfj/0fLo 
Joj:yfkg lgb]{lzsf, /fli6«o jftfj/0fLo k|efj d"NofÍg lgb]{lzsf, /f]8;fO8 afof] O{lGhlgol/·, h}ljs 
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ljljwtf ;DaGwL dxf;lGw, nf]kf]Gd'v h+unL jg:klt tyf hLjhGt'sf] cGt/f{li6«o Jofkf/ ;DaGwL 
dxf;lGw cflb cfslif{t /x]sf 5g\ . 

*= k|:tfjsf cfFsng ul/Psf c;/x? 

*=! ;sf/fTds k|efjx? 

kl/of]hgf lgdf{0fsf qmddf tTsfn b]lvPsf ;sf/fTds k|efjx?df :yfgLo afl;GbfnfO{ /f]huf/L, 
jhf/ la:tf/ tyf ljsf; / :yfgLo hgtfsf] bIftf clej[l4 /x]sf 5g\ . cfof]hgf lgdf{0fsf qmddf 
sl/a !) hgf bIf / %) hgf cbIf ul/ ^) hgfn] /f]huf/L kfpg]5g\ . cfof]hgf;Fu ;DaGwLt 
sfo{df -/f]huf/Ldf_ 7]s]bf/ sDkgL dfkm{t ul/a tyf lk5l8Psf :yfgLo hgtfn] k|fyldstf kfpg]5g\ 
. o; r/0fdf x'g] cGo nfex?df ahf/ a9\g] / Jofkf/df j[l4 x'g] / sfdbf/x?sf] zLkdf a'l4 x'g] 
cj;/ k|fKt x'g]5 . k'n ;~rfngaf6 ;8sn] k|efljt If]qsf afl;GbfnfO{ ahf/, ;fdflhs ;]jf 
k|bfos :yfg tyf b]zsf cGo efux?;Dd k'Ug l56f], 5l/tf], ;'ne, ;:tf] tyf ;'ljwfhgs kx'Frsf] 
cj;/ k|bfg ug]{5 . o;} ul/ kl/of]hgf ;~rfngsf] cj:yfdf x'g] ;sf/fTds k|efjx?df oftfoftsf] 
;'ljwf, clfy{s ljsf;, ko{6sLo ljsf; tyf 3/]n' tyf ;fgf pBf]usf] ljsf; / k|j4{g /x]sf 5g\ . 

*=@ gsf/fTds k|efjx? 

cfof]hgf lgdf{0fsf qmddf b]lvg;Sg] gsf/fTds k|efjx?df Joj;flos :jf:Yodf c;/, hn tyf 
jfo' k|b"if0f, vf]nfsf] 8fOez{g ug'{ kg]{, Pk|f]r /f]8 lgdf{0fsf c;/, ;/;kmfO{, ;8s b'3{6gf, /f]u 
km}ng], ;fdflhs ;]jfsf ;'ljwfx?df kg]{ c;/x? x'g\ . cfuGt's / :yfgLodf kg]{ em}-emu8f, ;fdflhs 
Jojxf/df kl/jt{g, x'nbËf h:tf c;/x? klg b]lvg ;Sb5g\ . cfof]hgf ;+rfng cj:yfdf kg]{ k|efj 
dWo] lhjgk'/ / v/s§fdf k'n tyf ;8s 5]pdf ahf/ a9\g], h;n] ubf{ ;fdflhs Jojxf/df 
kl/jt{g, 6«flkms hfd / ;8s ;'/Iffdf c;/ kg]{ b]lvG5 . sfdbf/x?af6 jGohGt' / jg:kltsf] 
t:s/L Pj+ b'?kof]u h:tf] gsf/fTds c;/x? klg cfof]hgfaf6 b]lvG5 . oftfoftsf] ;+rfngn] 
la6'ldg, lu|h n'la|s]G6 lgl:sG5g\, h;n] kfgL k|b"lift u5{ . To;}u/L hnhLjgdf klg k|efj kb{5 . 
cfof]hgfn] vf]nfsf] kfgL 8fO{e6{ ug{' kg]{ x'Fbf df5f tyf cGo hnr/sf] :yfgft/0fdf 5f]6f] ;dosf 
nflu c;/ kg{ ;S5 . k|:tflat k''nsf] prfO $=(@ dL6/ ePsfn], xfQL tyf 7''nf hª\unL hgfj/ 
cfjt hfjtdf c;/ kg]{ b]l+vb}g . lg{df0fsf s|ddf k|of]u x'g] ;fdfu|Lx? -9'Ëf, lu6\6L afn'jf / cGo_ 
:yfgLo ;/sf/ tyf gu/kfnLsfn] :jLs[t u/]sf] :yfgaf6 dfq pTvGgg\ u/Lg] 5 / 9'jfgL ub{f 
aftfj/0f d}qL t/Lsfaf6 ul/g] 5 . 

o; kl/of]hgfn] !=& x]S6/ hldgdf c;/ kfg]{ 5, h;dWo] )=)&& x]S6/ :yfO{ ?kdf k|of]u x'G5 eg] 
!=^@ x]S6/ c:yfO{ ?kdf k|of]u x'G5 . cfof]hgfsf] s|ddf s'g} klg JolQmut hUuf k|flKt ul/g] 5}g . 
SofDksf] nflu klg ;/sf/L hUuf k|of]u ul/g] 5 . cfof]hgf If]q leq s'g} ;f+:s[lts dxTjsf :ynx? 
5}gg\ . t;y{ gsf/fTds c;/x? b]l+vb}gg\ .  

(= k|:tfjsf] ljsNk ljZn]if0f 

o; k|:tfjsf] nflu ljleGg ljsNkx? o; k|sf/ /x]sf 5g\ . kl/of]hgfsf ljsNk, l8hfOgsf] ljsNk, 
k|:tfljt :ynsf] ljsNk, k|ljlwsf] ljsNk, sfof{Gjogsf] ljsNk, ;do cjlwsf] ljsNk / sRrf 
kbfy{sf] ljsNkx? lbOPsf] 5 . oftfoftsf ;fwgx?df /f]kj /, af]l6ª h:tf dfWod :yfO{ / e/kbf]{ 
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;fwg x'g ;Sb}gg\ . To;}n] k|:tfljt k'n ef}uf}lns, ef}lts, h}ljs, ;fdflhs tyf ;fF:s[lts 
jftfj/0fsf lx;fan] pQm k|:tfljt :yfg g} ;a}eGbf /fd|f] ljsNk /x]s]f 5 . df8L 7f]/L x'nfsL ;8s 
v08df kg]{ k|:tfljt df]6/]an k'n lgdf{0f :yfg pQm If]qsf] nflu pko'Qm pko'Qm b]lvPsf] 5 . df8L 
gu/kflnsfsf afl;Gbfx?nfO{ o;af6 w]/} kmfObf k'Ug] b]lvG5 . 

!)= Jfftfj/0fLo Joj:yfkg of]hgf 

Jfftfj/0fLo Joj:yfkg of]hgf, k|:tfjLt cfof]hgfsf] jftfj/0fLo k|efj d¬Nofªsg cWoogsf] k|d'v 
c+u xf], h;nfO{ jftfj/0fLo ;+/If0f lgdfjnLdf klg k|d'vtfsf ;fy pNn]v ul/Psf] 5 . cfof]hgf 
lgdf{0f / ;+rfng cjlwdf cfof]hgf ;+rfngaf6 cfpg] gsf/fTds k|efj Go"lgs/0f tyf ;sf/fTds 
k|efj clej[lbs/0f pkfox? sfo{fGjog ul/ cfof]hgf If]qsf] :jR5 jftfj/0fnfO{ lbuf] tyf 
jftfj/0fsf] u'0f :t/nfO{ pRr /flvg] 5 . hf/L ul/Psf] cWoogsf] sfo{;"rLsf] cfwf/df jftfj/0fLo 
Joj:yfkg of]hgf ;d]6\g' kg]{ laifox?df k|efj Go"lgs/0fsf pkfox?sf] cjnDjg, jftfj/0fLo 
lgl/If0f of]hgf, jftfj/0fLo n]vf kl/If0fsf] vfsf / jftfj/0fLo Joj:yfkg of]hgf sfof{Gjog ug]{ 
k|zf;lgs 9fFrf kb{5g\ . jftfj/0fLo Joj:yfkg of]hgf cjnDjg tyf sfof{Gjog ug]{ k|:tfjssf] 
bfloTj leq kb{5 / o;sf nflu jg tyf jftfj/0f dGqfno ef}lts tyf lgdf{0f of]hgf dGqfno, 
;8s ljefu / lhNnf ;dGjo ;ldlt;+u ;dGjo ul/ ug'{ kg]{ 5 . o;sf] lgDtL 5'6} jftfj/0fLo 
OsfO{ :yfkgf ul/ jftfj/0fLo Joj:yfkg of]hgf cg'?k sfd eP gePsf] lgl/If0f ug]{ / 7]s]bf/x?sf] 
lglDt k|ljlws ;Nnfx lbg'sf] ;fy}, of]hgfsf] ;dotflnsf cg';f/ jftfj/0fLo ;'rsx?sf] :ynut 
cg'udg ug'{ kg]{ bfloTj /x]sf] 5 .  

k|:tfljt cfof]hgf lgdf{0f / ;+rfng cjlwdf cfof]hgf ;+rfngaf6 cfpg] gsf/fTds k|efj 
Go"lgs/0f tyf ;sf/fTds k|efj clej[l¢s/0fsf pkfox? sfof{Gjog ug{sf nflu cg'dflgt nfut 
g]= ? ^,$$&,)))=)).– / cg'udgsf lgDtL xfnsf] ahf/ d'Nosf cfwf/df jflif{s cg'udg nfut 
g]=?= &*),))).– /  jftfj/0fLo n]vf kl/If0fsf lgDtL cg'dflgt g]= ?  $)),))).– /x]sf] 5 
.cfof]hgf jGg' k"j{sf] jftfj/0fLo cjl:ylt, cg'dlt, jftfj/0fLo n]vf kl/If0fdf k|of]u x'g] d'n 
b:tfj]h x'g\ . jftfj/0f ;+/If0f lgodfjnL @)%$ sf] clwgdf /xL ag tyf jftfj/0f dGqfnon] 
cfof]hgf ;+rfngsf] @ aif{ kl5 jftfj/0fLo n]vfkl/If0f k|ltj]bg tof/ ug]{ 5 .  

!!= lgisif{  

k|:tfljt cfof]hgfsf] lgdf{0fn] :yflgo ;fy} /fli6«o b[li6sf]0faf6 kmfObfhgs ;fljt x'g] 5 . ;dfhsf 
nflu o; of]hgfn] oftfoft nufot cGo If]qsf] lbuf] ljsf;df ;xof]u ug]{ 5 . tyflk cfof]hgf;+u 
ufFl;P/ cfpg] gsf/fTds k|efjx? klg cfpg] g}] 5g\, t/ cfof]hgfn] ;dfhdf kfg]{ ;sf/fTds 
k|efjsf] t'ngfdf gsf/fTds k|efj sd 5 . gsf/fTds k|efjx?nfO{ Go'lgs/0f ug]{ k|ltj]bgdf 
;'lrs[t Go'lgs/0fsf pkfox?sf] k|of]u ul/g]5 . To;sf/0f cfof]hgfnfO{ ;~rfng u/fO{/fVg ;'emfj 
lbOPsf] ;j} Go"lgs/0fsf pkfox?sf] cjnDjg ul/ cl3 j9fpg ;'emfj lbO{Psf] 5 .  
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SUMMARY IN ENGLISH 

1. Introduction 

The Tunamuna Khola Bridge is proposed to be constructed across Tunamuna Khola along the Madi-
Thori Postal Highway. The proposed bridge will connect two settelement Jiwanpur, Ward no.8 & 
Kharkata, Ward no. 8 of Madi Municipality of Chitwan district. The proposed bridge is located at the 
level of 195 m from the masl. The area of catchment at the point of bridge construction is 24.02 km2. 
The proposed bridge is moterable whose length is 70 m and width is 7.5 m. And 1.75 m foot path is 
proposed on both sides.  

2. Proponent and Consultant 

The proponent of the Tunamuna Khola Bridge is the Department of Roads (DoR), Geo-Environment 
and Social Unit (GESU) and North Star Engineering Consultant (P) Ltd,  ITECO Nepal (P) Ltd and 
Homeland JV are Consultant. 

3. Relevancy of Proposal 

Nepal government has constructed transportation service in this sector. Local people are facing 
problem of transportation in every weather due to lack of bridge in this road. Hence there is necessary 
to build up bridge for regular transportation service.   

4. Rationality of Proposal  

The project is located inside the buffer zone of Chitwan National Park (CNP) therefore the project 
requires EIA & its approval from the Ministry of Population and Environment (MoPE). According to 
the EPR, 2054 and its amendments the project category given in its Schedule 2 K (3) pertaining to 
Rule 3 “Implementation of any project in National Parks, wildlife sanctuaries and conservation area” 
requires Environmental Impact Assessment. The rationale behind conduction of EIA for this project is 
to predict the environmental consequences of the prescribed Bridge development project and to ensure 
that the potential problems are foreseen and addressed at an early stage in  project planning and 
design. 

5. Objectives of EIA 

The objectives of conducting of EIA for this project is to identify the physical, chemical, biological, 
socio-economic and cultural aspects of the existing environmental condition, provide information to 
locals and concerned stakeholders about the environmental implications of the proposed project, 
recommend appropriate preventive and curative measures, including benefits augmentation measures, 
environmental management plan along with monitoring and auditing. 

6. Methods adopted for EIA study 

During the preparation of this EIA report, published as well as unpublished literature and maps have 
been studied. Field studies about physical, biological and socio-economic and cultural environment at 
the proposed project site, were conducted in an extensive manner. Information collection technique 
and tool was walkthrough survey, key informants interviews, discussions and interaction meeting by 
using the checklist, visible inspection and measurement. Socio-economic information was collected 
and complied through secondary sources like Municipality profile, census survey report 2011 of 
Central Bureau of Statistics. A public hearing event was organized at Janjivan Secondary School 
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Kharkata Madi, on July 28, 2018 during preparation of EIA report. The report has been prepared in 
accordance with the Environmental Protection Regulation, 1997 and its amendment as per need of 
environmental assessment before construction of major bridges. Similarly, the implementation 
modality of environmental protection measures, environmental management plan and environmental 
auditing has been prepared.  

7. Existing Environmental Conditions 

The proposed bridge will connect two market place, Jiwanpur, Ward no.8 & Kharkata, Ward no. 8 of  
Madi Municipality of Chitwan district. 

Geographically, the location of the bridge to be constructed is proposed at 84° 23' 15.36” longitude 
and 27° 26' 12.36" latitude. The proposed bridge is located at an altitude of 195 m. The proposed 
Tunamuna Khola Bridge is Motorable Bridge. The span of the bridge is 70 m. The carriage way width 
of the bridge is 7.5 m and 1.75 m foot path along the both side of the bridge has been incorporated 
since the design of the bridge. The nearest settlements are Jiwanpur,  & Kharkata. The total 
populations of Project Affected Municipality (PAM) & Project Affected Ward (Ward No. 8) are 
39,438 & 2,808 respectively of this Tunamuna Bridge Project Area. 

Brahmin-Chettri, janajati, & Dalits, are the main ethnic caste found in the settlements. The majority of 
populations follow Hindu & Bouddha religion in this area. Agriculture is their major occupation 
followed by Trade/Business, Foreign Employment Service etc. 

The project is going to construct at barren land of river flood plane. There is not any forest and agro-
plant species at the project site.  But there is some sparse vegetation of few weeds and invasive plants 
species at bank of river channel. The observed invasive and weedy plants are like  Michania 
micrantha, Lantana camera, Parthenium histerophorus, Eupatorium adinophorum, Ageratum 
conizoids and Calotropis gigantean. 

The statutory environment legal provisions (Environment Protection Act, 1997, and Environment 
Protection Rule, 1997 as amended 1999, 2007, 2009 and 2010), for the development of major bridges, 
requires an IEE Study  and its approval from the Ministry of Physical Infrastructure and Transport. 
Apart from the EPA and EPR, the IEE study has to comply with a range of GoN Policy, Guidelines, 
Acts, Regulations and International Treaties and Conventions such as: Policy Document, 
Environmental Assessment in the Road Sector of Nepal, DoR Bridge Policy and Strategy, 2004, 20 
Year Road Plan, 2002-2022, Public Road Act, 1974, Forest Act, 2050 (1993), its amendments (1995) 
and Forest Rules (1995), Local Self-Governance Act, 1998, Soil and Water Conservation Act, 1982, 
Aquatic Animal Protection Act, 2017 (1960), Water Resources Act, 1992, Land Acquisition Act, 1977 
and Land Acquisition Rules, 1969, Labour Act, 2017, Child Labour (Prohibition and Regulation) Act, 
2000, Environmental Management Guidelines, Geo Environmental Unit, DoR, National EIA 
guidelines, 1993, Roadside Bio-engineering, DoR, GoN, Convention on Biological Diversity, 1992, 
Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES), (1973 
amended 1979). 

8. Impact of the proposal 

8.1 Beneficial 

The immediate beneficial impacts from the project construction phase are employment opportunity to 
local people, protection of land, possible market development and enhancement in technical skills. 
About 60 person; 10 skilled and 50 unskilled, will get job during project construction period. The 
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major beneficial impacts during operation phase are accessibility and transportation facility, economic 
increment, tourism development and promotion to cottage industries and benefits from the increased 
land value. 

8.2 Adverse  

During the implementation of project probable adverse impacts seen are occupational health safety 
risks to the workers and general public, dust and water pollution, poor sanitation, road and work site 
accidents, Stock piling, Spilage of construction chemicals, Land use change, Diversion of river, 
Diversion of road, Extraction of Construction materials, Approach road construction, Soil erosion, 
pressures on local resource on communities. Labor from outside the area can lead to conflict situations 
such as increase in alcohol consumption, gambling, prostitution, and women trafficking. Such 
problems during the overall project construction and operation phases need special attention. Other 
adverse impacts during operation phase are new settlement and market development at Jiwanpur,  & 
Kharkata change in social behavior, increased traffic congestion and road safety measures etc. The 
height of proposed bridge is 4.92 meter, so there will not be disturbed on the tallest wildlife (Elephant) 
under bridge movement. The raw materials will be extracted from approved extraction sites of local 
government or municipality. The extracted materials will be transported through environmental 
friendly technique. 

The bridge project is envisaged to impact on the land use of about 1.7 ha of the land. 0.077 ha land for 
permanent construction sites and 1.623 ha land for temporary purpose is needed. No private land 
acquisition is required. For the camp sites also, government public land is available. There are no 
cultural places found nearby the proposal area. So, no adverse impact on them is anticipated. 

On the other hand, during the construction of bridge, impact on aquatic life, effect on ground 
vegetation such as invasive and weed species and bushy areas and disturbance to wildlife migratory 
route, could be expected to some extent. Movement of vehicle regularly and accidental release of 
bitumen, grease, oil, etc which could pollute the water body.  

9. Alternative of the proposal 

Possible alternatives of the project, such as no project option, project location, project design, time 
schedule, processes etc are analyzed in this section.  The proposed location has been finally 
determined to be appropriate along the Madi-Thori postal highway road section to cross Tunamuna 
Khola from the proposed location. Concrete motorable bridge has been found most suitable and 
construction of bridge will have tremendous benefits to locals of Madi municipality. 

10. Environmental Management plan 

To ensure implementation of mitigation measure and assure the environment quality during project 
construction and operation of the project areas, an Environmental Management Plan (EMP) has been 
projected to avoid/minimize/compensate the envisaged impacts of the project during project 
construction and operation phases such that the project is sustainable from environmental perspective. 
The environment management plan is designed with four basic elements such as project 
environmental management structure, Environmental mitigation Management Plan, Environmental 
Monitoring plan and Environmental Auditing Plan. The proponent has the prime responsibility for the 
implementation of the environmental management plan in-coordination with the other project 
stakeholder, which includes Ministry of Forest and Environment, Department of Environment, 
District Coordination Committee and Municipality. A dedicated environmental management unit/cell 
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during construction and operation phase of project manned by the qualified environmental experts will 
be constituted under the project management office, whose sole responsibility will be to monitor the 
implementation of environment mitigation measure and to keep track of the environmental and social 
safeguard activities of project. This unit also will also responsible for the periodic impact monitoring 
on social and natural environment. Besides, the environment management office will regularly 
monitor the environment indicator at specified location with an objective to identify any any 
unforeseen for tor the implementation of corrective action if needed the project environment friendly. 

The project proponent needs to ensure to implement these measures during the construction and 
operation of the project.  A total of NRs. 6,447,000.00 is envisaged for the mitigation measures for the 
project. Proponent itself will be responsible to allocate the mitigation cost required for the project. In 
the EIA report Monitoring and Auditing Cost of project has proposed NRs 780,000.00 and NRs. 
400,000.00 respectively. Auditing will performed by ministry of Forestry and Environment after two 
of project construction. 

11. Conclusion 

The local communities and concern stakeholders will be benefited after construction of proposed 
project. Environmental Impact Assessment study of proposed project will support on sustainable 
development of transportation and other social development sector. There will raise project adverse 
impact during construction and operation, though adverse impacts are very low with respect to 
beneficial. Project will apply all suggested mitigation measures of this report for minimizing the 
adverse impacts.  Therefore, it is recommended to operate proposed project with due consideration 
and implementation of the entire recommended mitigation measures with environment management 
plan. 
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1 INTRODUCTION 

1.1 General Background 

The proposal is construction type project and aims to deliver the services related to transportation 
and public movement to cross the Tunamuna Khola . This is a part of construction project along the 
postal Highway of Madi-Thori Road Section. Tunamuna Khola, especially in the rainy season is one 
of the major barriers for the road connectivity along this section. With the construction of the bridge, 
the life standards of local people of Madi Municipality are expected to increase accessibility upto 
Bharatpur and Thori.  Local people will have access to the market for their produced goods, the raw 
materials and other necessary goods can be brought from the markets of Bharatpur, Chitwan. Apart 
from market and goods, improvements in health, education, and other social and economic service 
sectors is also expected. Furthermore, during construction phase the bridge project will also 
encourage the regional commercial activities and the employment opportunities to rural people.  

1.2 THE PROPONENT 

The proponent of the Tunamuna Khola Bridge is the Department of Roads (DoR), Geo-
Environmental and Social Unit (GESU). The executing agency of this project is Department of 
Roads, Bridge Branch under Ministry of Physical Infrastructure and Transport (MoPIT). 
 

The complete address of the Proponent is: 

Geo-Environmental and Social Unit (GESU) 

Department of Roads (DoR) 

Ministry of Physical Infrastructure & Transport, GoN 

Chakupat, Patandhoka, Lalitpur, Nepal 

Telephone number: 01-5529075 

Email: gesunit@dor.gov.np 

On the behalf of  

Postal Highway Project 

Department of Roads 

Aaloknagar, Kathmandu 

 

 

1.3 The Consultant 

North Star Engineering Consultant (P) Ltd and ITECO Nepal (P) Ltd JV, Lalitpur (herein after called 
as the Consultant) is consultant on behalf of the project for conducting EIA study. The Consultant 
will follow all the prevalent acts, rules, polices and guidelines of Government of Nepal while 
preparing the report.    

The mailing address of the Consultant: 
North Star – ITECO Nepal – Homeland JV 
Jawalakhel, Lalitpur 
Tel: 01-5535302  
E-mail: nsec.consultant@gmail.com 
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1.4 Study Team  

Team Leader / Environmental Expert  : Hari Datt Joshi 

Physical Environment  Expert (Engineer) : Shrawan Kumar Thapa 

Biological  Expert (Biologist)    :     Jay Raj Mishra 

Sociologist     : Hukuma Dhakal  

Hydrologist      : Hari Lal Bhattarai 

1.5 Rationality for conducting EIA Study 

According to the EPR, 2054 and its amendments the project category given in its Schedule 2 K (3) 
pertaining to Rule 3 “Implementation of any project in National Parks, wildlife sancturies and 
conservation area” requires Environmental Impact Assessment. The project is located inside the 
buffer zone of Chitwan National Park (CNP) therefore the project requires EIA & its approval from 
the Ministry of Population and Environment (MoPE). The rationale behind conduction of EIA for 
this project is to predict the environmental consequences of the prescribed Bridge development 
project and to ensure that the potential problems are foreseen and addressed at an early stage in 
project planning and design. Based on the analysis, Environment Management Plan can be drawn to 
ensure impact monitoring and mitigation planning. 

1.6 Objectives of  EIA Study 

The objectives of  conducting  of EIA for this project is  

 To document physical, chemical, biological and socio-economic and cultural baseline 
environmental conditions of the proposal development area from primary and secondary 
sources. 

 To identify and adequately assess potential adverse and beneficial environmental impacts due 
to proposal development and operation in deferent alternative sceneries of proposal to assess 
different alternative development options on environmental ground. 

 To elucidate the TOR stipulated environmental issues and predict environmental impacts and 
their significance in terms if nature, extent, duration and magnitude for the selected 
development option 

 To  propose appropriate, practice and cost effective mitigation measure for the identified 
environmental impacts to avoid or minimize or compensate adverse impacts and capitalize 
maximum positive impacts for the selected alternative 

 To identify, predict and evaluate the residual (i.e. after practicable mitigation) environmental 
impacts and the cumulative effects expected to arise during the construction and operation 
phases of the proposed developments in relation to the sensitive receivers and potential 
affected uses; 

 To prepare a comprehensive environmental management plan comprising of mitigation, 
monitoring and auditing plans associated with proposal development and operation 

 To present the finding to the concerned stakeholders of the proposal development area in a 
public hearing meeting and take their concerns and suggestions with regard to the proposal 
development; 
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 To prepare a comprehensive EIA report as per the format stipulated in the EPR incorporating 
the concern and suggestions of the concerned stakeholders to facilitate objective making by 
the concern decision makers of the Government of Nepal  
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2 PROJECT DESCRIPTION 

2.1 Relevancy of the proposal  

EIA of the proposed TKBP is necessary in order to assess the environmental consequences of the 
implementation of the proposal and suggest appropriate, practical and site specific mitigation 
measures for adverse impacts and enhancement measures for beneficial impacts. This Khola, is one 
of the major barriers for the road connectivity along this section at rainy season. The construction of 
the bridge, will be increased accessibility up to Bharatpur and Thori and expected to increase the life 
standards of local people of Madi municipality due to road service. Local people will have access to 
the market for their produced goods, the raw materials and other necessary goods can be brought 
from the markets of Bharatpur, Chitwan. Apart from market and goods facilities, the construction of 
bridge is also expected to help on improvements in health, education, and other social and economic 
service sectors. Furthermore, during construction phase the bridge project will also encourage the 
regional commercial activities and the employment opportunities to rural people. Hence construction 
of bridge project can support on achieving target of sustainable development goals set by Nepal 
government. Public will safely implemented this project with realizing the sensitiveness of National 
Park.  

2.2 Assess to the project  

The Tunamuna Khola Bridge is proposed to be constructed across Tunamuna Khola along the Madi-
Thori Postal Highway. The proposed bridge will connect two market place, Jiwanpur, Ward no.8 & 
Kharkata, Ward no. 8 of  Madi Municipality of Chitwan district. Locally, this proposed bridge 
project  will assure the accessibility of local people of  Madi with Bharatpur and Thori throughout 
the year. Nationally, the bridge project will help to establish a permanent link with Mahendra 
Highway.  

The total length of the proposed bridge is 70 m . The detail features of affected municipality, wards 
and settlements of the bridge project is shown in Table1. 

Table 1: Affected Municipality; Wards and settlements of the Tunamuna Khola Bridge  

S.N. District      Municipality Ward No. 
Nearby Settlements  

(Proposed Bridge Site) 

1 Chitwan Madi 8  
Right: Kharkata, Ward no. 8, Madi 

Left: Jiwanpur, Ward no. 8, Madi 
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The location of proposed Bridge Project is shown in Figure 1 below. 

Figure 1: Project Area of Tunamuna Khola Bridge Project Area 
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2.3 Project Location 

The proposed bridge lies in Chitwan District of Province number 3  of Nepal.  Geographically, the 
location of the bridge to be constructed is proposed at 84° 23' 12.36” E longitude and 27° 26' 15.36" 
N latitude. The elevation of the district varies from 121 m to 1797 m from mean sea level.  Elevation 
of river bed was found 195 meter from sea level during the field verification. The project location is 
shown in google map in Figure 2. 

Figure 2: Project Location on Google Earth Map 

 
Source: Department of Survey (1996) 
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2.4 Salient Features of the Project 

The Salient Features of the Tunamuna Khola Bridge Project is shown in Table 2.  

Table 2: Salient Features of the Tunamuna Khola Bridge Project 

Project Tunamuna Khola Bridge Project 
General Information   
River Tunamuna Khola 
Project affected Municipality Madi 

Address of left and Right bank 
Right: Kharkata, Ward no. 8, Madi 

Left: Jiwanpur, Ward no. 8, Madi 
Location of the Bridge  
Geographical Location  
Latitude: 27° 26' 12.36" N  
Longitude: 84° 23' 15.36” E 
Name of the Road Madi - Thori  Road  
Type of the Road Highway  
Altitude 195 m 
Hydrology  
Catchment Area of the Bridge Site (km2) 24.02  
Design return year Flood 100 years 
Design Discharge at 100  years of return 
period (m3/sec ) 

109.887 

River type Perennial 

Average Rainfall ( mm/daily) 311.2  

Discharge only water flow (Qp) 84.56  m3/s 

Geology and Geomorphology of Bridge Site  
Left Bank Deposition of Sand, Silt, Gravels & Clay 

Right Bank Deposition of Sand, Silt, Gravels & Clay 

Number of Bore holes performed NA 
Bridge Description  
Type of Bridge Pre-stressed RCC Bridge 
Length of Bridge 70 m 
Number of the Span of Bridge 2x30 m 
Carriage Way width 7.5 m 
Width of Footpath on either Sides  1.75 m (including Railing) 
The clear height of the bridges from river bed 
level to the bottom of superstructure (beam)  

4.92 m 

Thickness of Concrete Deck Slab 0.30 m 
Free Board Height (m) 2.25 m 
Sub-structure  
Type of Foundation Open Well foundation  
Depth of Foundation 4.09 m 
Construction Period 2 yrs 
Defect Liability Period 1 yr 
Life of Bridge 50 yrs 
Project Cost NRs. 5,74,79,484.72 

Source: Feasibility Study of Tunamuna Khola Bridge Project, 2017 
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2.5 Local Construction Materials Requirements 

Local construction materials of various types are required for construction of the new bridge project. 
These include paving materials comprising sub base; sand, stones and aggregate for masonry and 
concrete works and fill materials for the project. The details about quantity of raw materials required 
for the construction of bridge has been listed in the given below Table. 3. These materials will be 
extracted from DCC/Municipality approved crusher plants/ approved quarry sites of GoN. 

Quarrying & borrow pit sites  

Table 3: Details of extraction materials and rehabilitation plan 

Extraction Materials Quantity Duration Impact mitigation and Rehabilitation Plan 

Boulder (m3) 
1380 

Throughout 
the project 
period 

 Protection of arable land 
 Restricted extraction (i.e. in the areas without tree 

cover, away from dwelling, archaeological, 
religious or cultural sites, without water logging 
problem) 

 Stockpiling all topsoil separately and 
reapplication for natural replenishment 

 Provision of adequate drainage outlet to prevent 
surface water ponding 

 Re-vegetation for reclamation of land 
 Establishment of fish farm ponds for deeply 

excavated area if applicable 

Sand (m3) 
930 

Gravel (m3) 
1550 

Filling Material for 
approach road (m3) 17500 
Gravel for approach 
road (m3) 580 

 

2.6 Construction Technology 

The new bridge construction will require mostly mechanized construction for pavement and 
earthworks. Transportation of materials will be mechanized. However construction works such as 
earthwork, simple masonry structures, bio-engineering works etc. will be generally labor intensive 
with use of light equipment. The proponent must develop the diversion road for vehicle 
transportation. 

2.7 Project Support Facilities  

The project will require following facilities for its development and operation in the long term. 

Camp/labor site 

Sufficient housing facility during the project construction for labor force is not available in the 
nearby villages. During, construction two temporary camps have been proposed at the left bank of 
Tunamuna Khola. There is sufficient river flood barren land on both side of river bank. If project 
need additional land for temporary use of labor camp, contractor can contract with concern 
person/agency with providing compensation. 
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Spoil Disposal Areas 

The excavated foundation materials and spoil generated from construction of bridge will be used for 

filling up the approach road. Open burning of waste will be completely prohibited. 

Construction Yard, Parking and Stock Piling of Construction Materials 

Main stock piling area will be at the Kharkata settlement of Madi Municipality -8. This proposed  
site  is situated at the right bank of Tunamuna Khola.river flood barren area. The construction yard & 
parking area will also be set up together, which will be useful for parking vehicles & storage of 
required materials for construction activities.  There is no need of acquiring the public and private 
land property as well as other private and public properties permanently. River barren land  will be 
sufficient for construction yard and parking area. If project need temporary private and public land 
and other properties, the compensation agreement will be prepared in mutual coordination with  land 
owner/property owner and project staff.  

Institutions Involved in Project Implementation 

Department of Road (DoR) will be the government institution involved in the implementation of the 
project. DoR will depute a project team comprising Project Manager, Engineer and other support 
staffs to implement and manage the project. The Project Manager will be assisted by the consultant. 
The consultant will have the responsibility of construction supervision and contract administration of 
civil works contracts to be executed by contractors. There will be contractors involved in 
construction of this new bridge works. The contractor will have its own site organization responsible 
for construction activities as per the contract agreement. Local people can be involved in labor 
intensive works. NGOs/CBOs may be involved in social safeguard activities. 

2.8 Project Activities 

The details of the project activities from pre-construction to the operation and maintenance phase is 
presented in summarized form in Table 4. 

 

Table 4: List of Project Activities 

S.N. Project Stage Activities 

1 Pre-construction Site survey and pre-feasibility Study 

2 Project area delineation and alignment marking 

4 Indentification of temporary private land to be acquired by the project 

5 Locating camp/labor sites, spoil disposal areas, quarrying and borrow pit sites 

6 Construction Clearance of neaerby trees of bridge site 

7 Material procurement (operation of quarries) 

8 Transport of materials from the site of extraction to the site of construction 

9 Operation of construction equipments and machineries 

10 Construction of approach road 

11 Construction of river and road diversion 

12 Embankment construction in river and changed in river regime (If needed) 
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13  Overall Bridge Construction 

14 Post-construction Overall improvement of bridge   

15 Camp site restoration 

16 Environmental enhancement of spoil disposal area 

17 Rehabilitation of quarry sites and borrow pits 

18 Operation stage Repair and Maintenance 

 

2.9 Project Area Delineation 

Project sites as well as environmental impacts that will be caused due to project construction and 
implementation on Physical, Socio-economic & biological aspects is defined as impacts component. 
Adverse and beneficial impacts are expressed on the basis of proximity of activity and magnitude of 
impact.  

For this reason, the project impact areas are broadly defiened as Direct Impact area and Indirect 

Impact areas. However, because of small scale of construction activities  confined in a small area, the 

impact area is confined to to small scale. The impact area of the proposed project is predicted to 

extend within Ward No. 8 of Madi Municipality, where the construction and opration activities of the 

proposed project will occur. The entire area of bridge construction site as well as adjoining areas 

within 500m from the boundry of bridge construction site is defined as Direct Impact Area.  The 

administrative boundry of Ward No. 8 of Madi Municipality  is defined as Indirect Impact Area. 

Based on the environmental impacts of the project, the project-affected areas are classified in the 

following Table- 5. These impact areas are delineated by studying the various features and details of 

project site such as topographical condition, land use, social settings, construction and operational 

modality of the proposed project, etc as well as technical consideration of the proponents technical 

team and EIA study team. 

Table 5: Project Area Delineation 

Category Reason  Project Affected Areas 
A 
Directly Impact Area 
(DIA) 

Construction areas of project activities 
(Construction, camp facilities, excavation, 
stock piling including river training 
approach road) 

500 m both upstream and 
downstream of bridge cross-
section along the proposed 
Tunamuna Khola.  

B 
Indirectly Impact Area 
(IIA) 

Construction activities during construction 
and operational activities during operation 
of project can affected adjoining area or 
wards that join both section of the proposed 
Tunamuna Khola   Bridge 

Ward no. 8  of Madi 
Municipality 
 

C 
Zone of Influence 
(ZOI) 

Operational activities during operation of 
project can afftected area other than 
category A & B with both beneficially and 
adversely. 
 

Madi Municipality  

Source:EIA, Field Visit, 2017 
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3 EIA STUDY  METHOD 

The EIA study methodologies have complied with the stipulated methodology in the ToR document 
(Annex I) approved by the MoFE. Highlights of the methodologies used for the EIA study are briefly 
described in  succeeding sections to evaluate affected physical, biological and socio-economic and 
cultural environmental resources of the project area.  

3.1 Desk Study  

Availabe primary and secondary literature in the form of reports and maps (topographic maps, land 
use map,  aerial photographs etc) were collected and reviewed from different sources (ref. 
References). Similarly published and unpublished reports pertaing to environmental standards, Acts, 
Regulations etc were also collected and reviewed  focusing on the ToR identified specific issues and 
related baseline environments. 

3.2 Field Study & Site Inspection 

Field studies were conducted in the proposed project site in an extensive manner. The following 
methodology were applied to conduct various information for Environmental Impact Assessment of 
the proposed project. 

3.2.1 Physical Environment 

Information about topography, climate, meteorology (temperature, precipitation etc.), geology and 
land stability information, land use pattern, concerning physical resources of the project area were 
collected from available topographical maps, aerial photographs, GIS maps. This information were 
collected and reviewed through secondary sources. Information related to water quality of river and 
air quality, were collected and reviewed through secondary sources and site inspection. This is a 
construction project, will not generate effluent on river water system. The water quality parameters 
of river at bridge construction site may not be changed due to the construction and operation of 
project. Therefore, there is no need to test water quality of river during the period of EIA study.  
Noise level were measured with help of noise meter.  We were also collect other relevant 
information through site observation with taking site specific photography, consultation with local 
communities and stakeholders.  We gathered relatent to project information from  field survey and 
interprets it. 

3.2.2 Chemical Environment 

The use of various chemicals spillage including fuel, lubricants, oil, acid, cement, bitumen etc. 
during Bridge construction works may adversely affect the local environment through leakage, fume 
etc. Thus, this aspect were  addressed by documenting existing sensitive areas where such chemical 
related activities can affect.  

3.2.3 Biological Environment 

Information on the flora and fauna, Protected, Rare and Endangered species, sensitive habitats and 
species of commercial importance in the project area were collected. Documentation was done as 
baseline information on (i) Buffer Zone of Community Forest Area; (ii) Wildlife in the project site 
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including mammals, birds, reptiles and amphibians and (iii) Habitat for sensitive species of birds and 
mammals known in the study area. 

The vegetation survey was carried out by walkover survey throughout the project area. Checklist of 
observed animal, bird and plant was prepared during site inspections/ field observation along project 
affected area. We were also prepared the check list for collection of fish species from river and 
population of fish was not carried out, because project activity would not affect the fish habitat and 
movement.  At the same time  secondary sources were reviewed about biodiversity of Chitwan 
National Park and Buffer Zone area. 

3.2.4 Socio-Economic and cultural Environment 

Socio-economic baseline features of the project area including population, ethnicity, employment 
facilities and education, health and sanitation condition, settlement pattern, migration, religion, 
cultural and religious sites, land holding size, crop production and cropping pattern (agriculture), 
livestock, sources of energy and energy consumption, infrastructure, market centers, industry etc 
were collected.   This information were gather through secondary sources like Municipality profile, 
census survey report 2011 of Central Bureau of Statistics. Baselie of community property and 
common infrastructures within the project foot print areas was evaluated based on the information 
collected by direct observation and community consultation (public interaction). At the same time 
collect information related to temples, religious fields, chautaries, gumba, cemeteries, festival areas 
etc. were also obserb through site inspection.  

3.3 Impact Analysis 

The environmental impact both beneficial and adverse were elaborately identified, predicted and 
evaluated to the extent possible, for both construction and operational stages. Each impact identified, 
predicted and evaluated by using standard methods and techniques on physical, biological, socio-
economic and cultural aspects. The impacts were studied in terms of their nature, magnitude, extent 
and duration. For the assessment of the project impacts, the project activities during construction and 
operation periods were over layered on the baseline and consequences of each the activities were 
examined based on expert judgement, and past experience in other projects. The project footprint on 
the baseline is used to determine the direct and indirect impact. The extent and duration of impacts 
were determined by the activity duration and consequences of impacts in the sourrounding. 
Reversibility and irreversibility of the impact is judged based on the possibility of rehabilation of the 
changed conditions by implementing mitigation measures. Collective judgement of the experts in the 
subject is used to evaluate the impacts significance in the project context. 

National EIA Guidelines 1993 was used for the reference for the impact identification, prediction 
and evaluation. Magnitude of the impact were classified into High (H), Medium (M) and Low (L), 
extent will be classified in terms of Site Specific (SS), Local (L), and Regional (R). Similarly, the 
duration of impact will be further classified into Short Term, Medium term and Long term.  

Scoring of Impacts 

Nature of Impact: D = Direct; IN = Indirect;  Magnitude, H = High (60); M = Medium/Moderate 
(20); and L = Low (10), Extent, R = Regional (60), L = Local (20); and S = Site-specific (10), 
Duration, LT = Long-term (20), MT = Medium-term (10); and ST = Short-term (5) ,The 
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points/scoring are taken from the National EIA Guidelines, 1993. Significance of Impact rated if 
total score: More than 75: Very Significant, 50-75: Significant, Less than 50: Insignificant 

3.4 Public consultation  and public hearing 

Throughout the EIA study, starting from the scoping phase to the drafting of the EIA report, 
stakeholder consulatition at the local is one the key activities of the EIA study team. At the start of 
the EIA study, a 15 days public notification was published in the national dily to inform the people 
of the project development area with regard to the project and were asked to register their concerns 
(environmental, socio-economic and cultural ) prior to the preparation of EIA ToR. Concerns of 
stakeholders (locals directly impacted by the project and local living  close to the project area and 
also impacted indirectly, various local and district level  interst groups) were documented at the 
scoping stage by organizing scoping sessions  the local area with an objective to incorporate  the 
locals concern on the project in EIA ToR. 

Similarly, during the EIA study consultative were organized at various project locations for various 
purposes such as collection of baseline information, opinion regarding mitigation and enhancement 
option etc. Such consultative meetings included mixed groups as well as target women groups. The 
directly and indirectly impacted communities were interacted individually or in group using 
structured and unstructured questionnaires. Apart from these, knowledge individuals from the local 
area as well as direct offices were interested during the various stage of EIA study. This EIA report 
is prepared keeping in view of the concerns, demands and expectations of the local people. Similarly 
mitigation measures ans enhancement measures designed in this report addresses the concerns and 
expectation of the local area people. With preparation of the draft report addresses the concerns and 
expectation of the local area people.   

A public hearing is mandatory for projects requiring EIA according to EPA 1997 and EPR 1997. 
Under the EPR 1997, the public has the right to examine relevant project information and make their 
concerns, opinions and suggestions known to the proponents and other concerned authorities. Rule 7, 
Sub-Rule (2) of the EPR 1997 states, “whilst preparing the report of Environmental Impact 
Assessment, the proponent shall organize a Public Hearing about the proposal where the proposal is 
to be implemented and collect opinions and suggestions.” 

Public hearing event was organized at Janjivan Secondary School Kharkata Madi, on July 28, 2018 
(12 Shrawan 2075) Starday at Karobar Rastriya Daily Newspaper. The place was situated at mid- 
point of three bridge projects and was easily accessible to the people from project affected three 
wards. 

Prior to the event, a team was deployed to the project site in advance to disseminate the objective, 
date, time and venue of the event taking place. Detailed information was provided through public 
notice printed in Nepali which was affixed at strategic public locations in the affected wards of 
Municipality as well as presented in person to the local government and non-government 
organizations. The public notices were also affixed on the notice boards of Municipality, Project 
acted wards of Municipality, Chitwan National Park, District Coordination Committee, District 
Forest Office, Division Road Office, and schools of the affected areas ( attached at AnnexII ). The 
public notice included information regarding the subject, time, location, and brief information on the 
project. 
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The event was participated by around 130 local people including community heads, officials of the 
local government, teachers, social workers, vulnerable groups, women and disadvantage people. 

The event was facilitated by an EIA team member who shed light on major details of the project and 
the report. Project summary in Nepali was distributed to all participants as soon as they entered the 
venue. The event took the form of interaction where by the participants shared their concerns, issues 
and suggestions regarding the project. The concerns, issues and suggestions collected during the 
event are presented in Chapter 5. 

3.1 Recommendation Letters from Municipality Office 

The recommendation letters from Municipality Office were issued by the Municipality office with 
accomplishment of public hearing program and are attached in Annex III.  
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4 LITERATURE REVIEW 

The proposed Tunamuna Khola Bridge Project  attracts the following policies, laws, guidelines, 
manuals and standards of Government of Nepal (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 relevant national policies, acts, rules and guidelines attracted by the 
proposed project are as follows: 

4.1 Constitution 

Constitution of Nepal 

The constitution of Nepal focuses on raising the standards of living of the general public. The 

constitution asserts that; The State shall pursue a policy of raising the standards of living of the 

general public through the development of infrastructures such as education, health, housing and 

employment of the people of all regions, by equitably distributing investment of economic 

investment for the balanced development of the country.  

Similarly, Article 35 (5) states that the state shall make such arrangements as may be required to 

keep the environment clean. The State shall give priority to the prevention of adverse impacts in the 

environment from physical development activities, by increasing the awareness of the general public 

about environmental cleanliness, as well as to the protection of the environment.  

4.2 Policies and Plan 

Fourteenth Periodic Plan (frame work) (2073 -2075) (2017-2019) 

Fourteenth periodic plan has conceptualized the suatainable development and healthy environment 
with its goal of conducting activity that adapts the climate change. Plan has focused on minimization 
and adaption of adverse impact of development activity by environmental assessment. 

Policy Document, Environmental Assessment in the Road Sector of Nepal, 2057 (2000) 

The purpose of the policy document is to ensure that development improves the way of life for the 
people affected, without damaging the natural surroundings. Sometimes a degree of damage is 
inevitable. In such case, an environmental assessment should find ways of reducing or compensating 
for the damage. The policy document suggested five types of environmental assessment activities 
viz. Screening, Initial Environmental Examination, Scoping, Environmental Impact Assessment and 
Monitoring. Appendix B of the document classified the bridges with the span more than 20m as a 
major bridge. 

Land Acquisition, Resettlement and Rehabilitation Policy, 2071 (2015) 

Land Acquisition, Resettlement and Rehabilitation Policy, 2015 was endorsed for infrastructure 
development project in Nepal. The objectives of policy are to avoid displacement wherever possible 
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and if not, minimize as far as possible. If population displacement is unavoidable, mitigate adverse 
impact by providing adequate compensation and rehabilitation assistance to affected person, family 
and community. And to create conducive environment for timely completion of the project by 
simplifying land acquisition, valuation, compensation, resettlement and rehabilitation process. 

DoR Bridge Policy and Strategy, 2061 (2004) 

The DoR Bridge Policy emphasizes on safety, reliability and cost-effectiveness. To achieve the 
goals, the policy has highlighted the following bridge strategies. 

 Strengthening the existing institutional capacity. 

 Establishing economic and financial norms. 

 Institutionalizing bridge maintenance and emergency works. 

 Incorporating environmental and social aspects in the management of bridges. 

 Establishing project management cycles. 

 Technical support and standardizing bridge definitions with other organizations.  

4.3 Acts and Regulation  

Environment Protection Act 2053 (1997), Environment Protection Rule, 2054 (1997) & its 
amendment 

Nepal has enacted a comprehensive and umbrella type environmental act, the Environment 
Protection Act (EPA) 1997, and followed by Environmental Protection Regulation 1997 and as 
amended (1999, 2007, 2009 & 2010) which are now enforced through appropriate regulatory 
measures.  

Section 3 of  the Act requires the proponent to conduct an IEE and EIA in relation to the prescribed 
proposals. Section 4 of the Act prohibits implementation of development proposals without prior 
approval of the concerned agencies or Ministry of Population & Environment (MoPE) as specified 
by the Act. Section 5 of the Act provides that all the IEE/EIA of the development proposals should 
be presented to the concerned agencies for approval. Under section 7 of the Act, industries or any 
others development projects owners are required not to discharge, emit or dispose waste, sound, 
radiation or any such acts which will cause pollution or to allow pollution to be caused in a manner 
which is likely to have significant adverse impacts on the environment or to harm human life or 
public health. Further, the section stipulates that causing pollution or allowing such pollution to be 
caused a punishable act.  

The proposals requiring IEE studies are broadly listed in Schedule 1 under Rule 3 of the EPR 
enforced under the provisions of EPA. Under the Road Sector of the Schedule 1, it is mandatory to 
conduct IEE study for construction of major bridges. As per Rule 5, proponent of both IEE and EIA 
proposals has to prepare Terms of Reference (ToR) of the proposal for approval. 

Rule 7 of EPR provides that the proponent shall, on the basis of the approved work schedule 
pursuant to Rule 5, prepare the report of initial environmental examination (IEE) in the format as 
indicated in Schedule 5, and the report. Under sub rule 2, Whilst preparing the IEE report, the 
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proponent shall affix a notice in the concerned Rural Municipality or Municipality, Office of the 
District Development Committee, school, hospital, health post and individuals  requesting  to offer 
their written opinions and suggestions within 15 days with regard to the possible impact of the 
implementation of the proposal on the environment where the proposal is to be implemented and 
prepare a Deed of Public Enquiry (Muchulka) of that deed. The said 15 days notice shall also be 
published in a national level daily newspaper. After the publication of such notice, the opinions and 
suggestions so received shall also be included in the final report.  

Rule 12 of EPR stipulates that the proponent is obliged to follow the terms of conditions set by 
concerned agencies or MoSTE in the approval letter during project implementation and operation. 
Rule 13 provides that the concerned agency to be responsible for the project monitoring. 

Public Road Act, 2031 (1974) 

The Public Road Act is the governing legislation for construction and operation of roads in Nepal. 
The Act prohibits the construction of permanent structures (buildings) in a defined distance from the 
rural road, i.e., the road agency has the authority over everything within the right of way. The act 
makes provision for cases where road projects temporarily require land and/or other properties 
during construction, rehabilitation and maintenance. A Compensation Fixation Committee (CFC) 
determines compensation in case of loss of assets, business or production. Provisions are also 
detailed for compensation for the extraction of construction materials. Article 19 of the Act mandates 
requirement of permission from the Department of Roads to carry out activities within the limits of 
the road boundaries. As per Article 29, local governmental offices have to give notice to the DoR 
prior to the start of activities in the limits of the public roads. The Act empowers DoR to acquire any 
land on a temporary basis (for storage facilities, construction camps, etc.) during road construction 
and upgrading. The temporary acquisition of land containing any buildings (e.g. houses, sheds, 
temples and schools) is avoided wherever possible. The Act also empowers DoR to “lift earth, stone 
or sand from any adjoining land” during construction and upgrading works. 

The Act does not provide for leasing of land. However, DoR is required to pay compensation for any 
damages caused to buildings, crops and trees, where the farming activity of the landowner is 
interrupted, and where the landowner has to incur expenses to restore the land after its return. 
Compensation is determined between DoR and the titleholder, or through mediation, involving 
officials from the relevant VDC (now Rural Municipality) and District Development committee 
(Now District Coordination Committee ). The GoN may prohibit, through notification in the Nepal 
Rajapatra (Government Gazette), the construction of any permanent structure (other than walls) 
within 6 m of the road formation edge. 

 

National Parks and Wildlife Conservation Act 2029 (1973) 

Article 5, stipulate provisions of restriction on damage to forest product and to block, divert any river 
or stream flowing throough national park or reserve, or any other source of water or use any harmful 
or explosive materials without obtaining a written permission; Artilce 9 lists the protected wildlife 
prohibited for hunting ; Article number 13 prohibits collection of samples from national parks and 
reserve without obtaining licence. 

 

Wildlife Reserve Rules 2034 (1977) 
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Rule 4 stipulates provision of entry pass to enter into the Parks or Reserve, Rule 6 stipulates 

restricted activities within the parks and Reserve, Rule 11 stipulates prior approval for any research 

activities or study within the parks or reserves. 

 

Buffer Zone Management Rules, 2052 (1996)  

Chapter - 3 of buffer zone management regulation, 2052 (1996) have provided power and  
responsibility to warden for preparation of  management work plan of buffer zone and its 
implementation within the park area for community development, environmental conservation and 
the balanced utilization of forest resources of the buffer zones. Chapter-4 describe about Formation 
of Users' Committee, Registration of the Users' Committee, Functions, Duties and Powers of Users' 
Committee, Work Plan of Users' Committee, Dissolution of Users' Committee, Fund of Users' 
Committee and Auditing of Users' Committee. Chapter-5 describe about the Prohibited Activities 
within the Buffer Zone, Order can be Given to Stop or to Rectify Activities, No Damage shall be 
caused, Approval to be sought. Simillarly Chapter-6 related to forest development and Chapter-7 
related to community development around buffer zone. 

Forest Act, 2049 (1993), its amendments (1995) and Forest Rules 2051 (1995) 

Forest Act, 1993, its amendment (1999) and Forest Regulation (1995), recognizes the importance of 
forests in maintaining a healthy environment. The Forest Act requires decision makers to take 
account of all forest values, including environment services and biodiversity, not just the production 
of timber and other commodities. The basis of the Act’s approach to forest and forest products is 
“resource oriented” rather than “use oriented”.  

Section 49 of the Act prohibits reclaiming lands, setting fires, grazing, removing or damaging forest 
products, felling trees or plants, wildlife hunting and extracting boulders, sand and soil from the 
National forest without the prior approval. Section 68 of the Act empowers GoN to use any of forest. 
In case any damage is to be occurred to any person or community while giving assent to use the 
Forest pursuant to Sub-section (1), Government of Nepal shall have to make proper arrangements in 
this regard. Similarly, Forest Rules, 1995 detailed the legal measures for the conservation of forests 
and wildlife. Based on forest legislation, 13 plant species are included in the level of protection list. 
GoN has banned the felling, transportation and export of Champ (Michellia champaca), Khayar 
(Acacia catechu) and Sal (Shorea robusta). 

Local Government Operation Act  2074 

Schedule 3  has describe about work responsibility and right of Rural Municipality and Municipality. 
Rural Municipality and Municipality has right to protect and secure Rural Municipality and 
Municipality properties. Rural Municipality and Municipality have right to identify and documented 
the probable natural resources and valuable resources within its premises. Rural Municipality and 
Municipality has right to fix charge of natural resource such as stone, silt, boulder, etc. to sell and 
export within its premises. Local government has right to prepare local policies, acts, standards, 
planning  related to environmental protection and biodiversity and its  implementation  and 
monitoring for better management natural resources. 

Soil and Water Conservation Act, 2039 (1982) 
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The mismanagement of watersheds leads to the degradation of valuable land by flooding, water-
logging, and accelerated silt in storage reservoirs. In order to properly manage the watersheds of 
Nepal, the Soil and Watershed Conservation Act (SWCA) was enacted in 1982. Section 3 empowers 
Government of Nepal can declare any area of Nepal as a conserved watershed area, specifying the 
borders thereof. Section 4 provides that a watershed conservation officer has the authority to 
implement the following works in protected watershed areas: 

 Construct and maintain dams, embankment, terrace improvements, diversion channels and 
retaining walls, 

 Protect vegetation in landslide-prone areas and undertake afforestation programmes, and 

 Regulate agricultural practices pertinent to soil and watershed conservation. 

Section 13 empowers The Watershed Conservation Officer may prohibit the commission of any acts 
that may cause soil-erosion or soil cutting in a land where any of the acts has been done under 
Section 4 and in vicinity of such land. 

Aquatic Animal Protection Act, 2017 (1960) 

The Aquatic Animals Protection Act, 1960 (AAPA) indicates an early recognition of the value of 
wetlands and aquatic animals. Section 3 renders No person shall knowingly use any kind of electric 
current, explosive substance or poisonous substance with intention of catching and killing any 
aquatic animal in any water. AAPA has been in effect since 1961, yet both noxious and explosive 
materials are increasingly used in water bodies throughout Nepal. There is no reported case of 
prosecution for a breach of AAPA. This demonstrates the government’s ineffectiveness in 
developing a surveillance system for conserving aquatic life.  

Under section 4, the government is empowered to prohibit catching, killing and harming of certain 
kinds of aquatic animals by notification in the Nepal Gazette. However, any notice under this Section 
has never been published by the government. 

Water Resources Act 2049 (1992) and Water Resources Regulations 2049 (1993) 

The objective of this Act is to make legal arrangements for determining beneficial uses of water 
resources, preventing environmental and other hazardous thereof and also keeping water resources 
from free pollution. The Act striving to minimize environmental damage to water bodies, especially 
lakes and rivers through environmental assessment impact studies and the proponent who wish to use 
water resources for various purposes should prepare EIA report before a license can be granted. The 
Act stipulates that soil erosion, landslides or any significant impact o the environment should be 
avoided in all uses of water resource. 

It is mandatory under Rule 17 I to the regulation that any person or corporate body, who desires to 
obtain a license for utilization of water resources must state in his application that appropriate 
measures will be taken to lessen the adverse effects due to the project on the overall environment. 
Measures are to be taken for the conservation of aquatic life and water environment and for 
mitigating social and economic effects of the project in the concerned area. Local labor should be 
utilized and local people should get benefits after the completion of the project. Rule 19 stipulates 
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that the water resources committee shall publish notice giving detail information about the project to 
people. 

Land Acquisition Act, 2034 (1977) and Land Acquisition Rules, 2026 (1969) 

Land Acquisition Act 2034 (1977) & Amendment, 2049, is the main legislation to guide the 
involuntary acquisition of land in the country. Government can acquire land at any place in any 
quantity by giving the compensation pursuant to the Act for the land required for any public purpose 
or for the operation of any development project initiated by government or government authorized 
institution (sections 3 and 4). 

Solid Waste Management Act, 2068 (2011) 

This Act outlines the duties of local government to take action to control waste generation, disposal 
or collection and has provisions for various punitive measures against those engaged in activities 
detrimental to the intentions of the Act. As per the Section 9, rule 38, (Ta and Tha) and rule 39 (8), 
haphazard generation, discard or collection of waste from household,  industrial and other 
commercial  activities. 

Labor Act, 2074 (2017) 

The Labor Act mandates the employer to give priority to the Nepalese citizen while employing 
personnel and workers in company. As per sec 58 of the act, Outsourced employees can be engaged 
in the work as prescribed by the Ministry by publishing a notice in Nepal Gazette upon 
recommendation of Central Labor Advisory Council. Such outsourced employees shall be engaged 
in the works which is other than the core works of the entity. As per section 28 of Labor Act, 2074 
working hours continue to be 8 hours a day and 48 hours a week. The overtime wages is also 
continued to be one and half time of his/her ordinary rate of wages as per sec 31 of Labor Act, 2074. 
As per sec 30 of the new act, the maximum overtime has been increased to 24 hours a week.  As per 
Labor Act,1992, the worker and employees appointed under section 4(1) shall be kept on probation 
period unless he/she completes the continuous period of one year. Further, the continuous period of 1 
year means the period of 6 month engaged at a work during the period of twelve months in an 
Enterprise or a period served continuously in a Seasonal Enterprise. The labor act prohibits the 
employment of the child or under-aged person. The employer will not force the workers to work for 
long hours other than defined by the law. The employer has the responsibility to ensure the healthy 
environmental conditions of the workplace as defined by the law. 

Child Labor (Prohibition and Regulation) Act, 2056 (2001) 

The Child Labor (Prohibition and Regulation) Act 2000 is the main legal expedient to prohibit 
engaging children in factories, mines or similar risky activities and to make necessary provisions 
with regard to their health, security, services and facilities while engaging them in other activities. 
Under the Section 3 of the Act, child having not attained the age of 14 years is strictly prohibited to 
be engaged in works as a laborer. Similarly under Section 4, engagement of child in works as a 
laborer against his/her will by way of persuasion, misrepresentation or by subjecting him/her to any 
influence or fear or threat or coercion or by any other means is prohibited. Under Section 6, in case 
any Enterprise has to engage a child in works, an approval has to be obtained from the concerned 
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labor office or any authority or official prescribed by that office and form the father, mother or 
guardian of the child. 

Ancient Monument Preservation Act 2013 (1956 AD): Still in force, provides effective 
preservation and autonomy over the monument. The main objective of Ancient Monument 
Preservation Act 2013 (1956 AD) is to maintain peace and order by preserving the ancient 
monument and by controlling the trade in archaeological objects as well as the excavation of the 
place of ancient monuments and by acquiring and preserving ancient monument and archaeological, 
historical or artistic objects. According to Section 3 of sub-section 1 to 10 has clearly describe legal 
provision of how preserve ancient monument area and provision of permission before new 
construction, reconstruction of physical structure within the Ancient Monument area. 

4.4 Manuals, Guidelines and Standards 

Environmental Management Guidelines, Geo Environmental Unit, DoR, 2054 (1997) 

The Environmental Management Guideline consists of environmental mitigation measures to be 
incorporated into DoR projects, procedures for public participation, and socio-economic 
consideration. The Environmental Mitigation Measures are broken down into 12 categories or 
activities and a method for implementation is given for each mitigation measures. The 12 categories 
are i) Quarries, ii) Borrow Pits, iii) Spoil and Construction Waste Disposal, iv) Work Camp Location 
& Operation v) Labor Camp Location & Operation, vi) Earthworks/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 and xii) Air & Nose 
Pollution. These environmental mitigation measures should be used in conjunction with good 
engineering design, construction, and operation practices. The guideline also suggests considering 
the various socio-economic issues like land acquisition and compensation, economic impacts and 
cultural heritage. The various implementation strategies are also suggested in the guideline. 

National Environmental Impact Assessment Guidelines 2049 (1993) 

To address environmental impact assessment as envisaged by NCS 1987, National Environmental 
Assessment (EIA) Guidelines were endorsed by Government of Nepal on 27 September 1992 and 
35hakur35 on 19 July, Volume 1993, Number 5. The guideline provides criteria for project screening 
and initial environmental examination (IEE). This includes scoping, preparation of terms of reference 
for EIA, methods for EIA report, impact identification and prediction, impact mitigation n measures, 
review of the draft EIA report, impact monitoring, evaluation of impact studies, impact auditing, 
community participation  and schedules and annexes to IEE and EIA. 

Many of the guideline provisions are now included in the Environment Protection Act 1977 and 
Environmental Protection Regulation 1997. EIA in Nepal has now become legally mandatory. 
However, as the National Environmental Guidelines, 1993 have not been issued under the 
environmental Protection Act (1997), they do not have any legal force. It is a policy guideline issued 
by the Government that is still followed in the matters which are not covered by the Environmental 
Protection Act (1997) and Environmental Protection Regulations (1997). 

Roadside Bio-engineering, DoR, GoN, 2059 (2002) 
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The Roadside Bio-engineering, A Reference Manual provides a theoretical background for the use of 
vegetation in engineering. In addition to covering the principles underlying techniques of slope 
stabilization, the manual outlines those aspects of the ecology, geology, geography and law of Nepal 
that would be of relevance to practicing bio-engineers. The manual is intended for office use and 
provides standard specifications for bio-engineering works. 

 

 

Environmental and Social Management Framework (ESMF), 2069 (2013); Amendment  

The Department of Roads ( DoR) with assistance of the World Bank conducted an Environmental 
and Social System Analysis (ESSA) in order to make existing ESMF compatible for bridges and 
strengthen the existing structure and function of the GESU within the DoR.  The GESU in close 
contact with World Bank prepared the addendum to the ESMF and is approved on 2069/12/5 
(2013/3/18) and DoR has made decision on 2069/12/27 ( 2013/4/19) to circulate the addendum to all 
the stakeholders for effective implementation along with the main ESMF document. Along with 
addendum, following expressions are made to be considered: 

1) The word “road” is to be read as “ road and bridges’ 

2) The word  “environmental” is to be read as “ environmental and social” 

3) The word “construction” is to be read as “construction and maintenance” 

4) The word “EA” is to be read as “EA and SA” 

Environmentally Friendly Local Governance Framework, 2013 

During the tenure of PEI (Poverty Environment Initiatives), the government produced various 
knowledge documents following the principle of sustainable development such as Conceptualized 
Environment Friendly Local Governance (EFLG) framework. The framework is developed under the 
principles of equity, subsidiary, harmonization and alignment, participation and collaboration, 
mutual accountability, downward accountability and transparency and a Sector Wide Program 
Approach (SWAp). The EFLGF accommodates all the programs and activities that are being 
implemented by the government with the support of various development partners. It strengthens the 
integrated bottom up planning process, coordination and collaboration amongst the various sectors. It 
helps crating demand from local communities for integrated environment friendly infrastructure 
development and also enhances capacity of local bodies and other service providers for effectively 
delivering the message of sustainable development to grass route  level communities. 

Bridge Inspection Manuals, 2062 (2005) 

The prime objective of this inspection is to safeguard the bridge for the general movement of the 
public. The inspection result will be the basis to program the routine maintenance and to priorities 
additional maintenance as well as rehabilitation works. There are four categories of inspection: i) 
Superficial ii) Routine iii) Principal iv) Special. The routine inspection is the bridge inspection that 
the Division will carry out each year. This is a general examination of the structure to detect 
evidence of distress that might require repair or maintenance attention. The other inspection that is 
primarily used in the Division is the Superficial, or informal inspection. The principal inspection 
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consist of a more detailed inspection of the structure generally from within the touching distance, and 
often involving a certain amount of nondestructive testing. This will normally be undertaken by 
qualified bridge engineers either from the consultant or the Bridge Unit.The special Inspection is 
carried out to investigate a specific problem, after a major accident or event, such as earthquake or 
flooding, or passage of unusually heavy loads. 

 

 

Nepal Bridge Standard 2067 (2010) 

These standard categories the bridges in four types with their specifications. Design, loading 
geometric standard clearances are mentioned in the standard provisions urged by standards are useful 
for construction of bridges and environmental mitigation as well.    

National Water  Quality Standard, 2062 (2005) 

Nepals drinking water quality standard come into force in Nepal after its publication in ministry of 
physical planning and works.The standard provides the maximum concentration limit of fifteen 
physical parameters, ten chemical parameters and two micro jums for drinking purpose. Ministry of 
environment has published waster waster standard for various sector of industries and also for 
discharging to common waste water treatment plant. 

National Ambient Air Quality Standard 2069 (2012) 

Ministry of environment (then ministry of environment) has also published the ambient air quality 
standard has mentioned different parameters like TSP, PM10, SO2, NO2, CO, lead benzene PM 2.5 
with their maximum permissible concentration and test method. 

National Diesel Generator Emission Standard 2069 ( 2012) 

Ministry of population and environment (then Ministry of Forest and Environment) introduced the 
national disel generator emission standard for new and in use diesel generator with a capacity of 8 
kw to 560 kw.  

National Noise Quality Standard 2069 (2012) 

Ministry of environment (then ministry of environment) has  published the noise quality standard has 
mentioned for six place like industrial sector, business sector, rural residence area, urban residence 
area, mixed residence area and peace area with their permissible level.  In addition ministry has also 
published maximum noise permissible level for household using instruments like water pump set, 
diesel generator etc.  

4.5 International Conventions and Treaties 

Convention on Biological Diversity, 2049 (1992) 
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The objectives of this Convention, to be pursued in accordance with its relevant provisions, are the 
conservation of biological diversity, the sustainable use of its components and the fair and equitable 
sharing of the benefits arising out of the utilization of genetic resources, including by appropriate 
access to genetic resources and by appropriate transfer of relevant technologies, taking into account 
all rights over those resources and to technologies, and by appropriate funding. Under the Article 14 
of the convention, the each contracting party should introduce appropriate procedures requiring 
environmental impact assessment of its proposed projects that are likely to have significant adverse 
effects on biological diversity with a view to avoiding or minimizing such effects and, where 
appropriate, allow for public participation in such procedures. 

Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES), 
(1973 amended 1979) 

The convention classifies species according to criteria where access or control is important (e.g. I - 
species threatened with extinction; II - species which will become endangered; III - species that are 
protected; E - Endangered; V - Vulnerable, R – Rare (CITES 1983). The project will have to 
minimize impacts to the CITES species as far as possible. 

ILO 169 convention, 1989  

ILO convention number 169 is a legally binding international instrument which deals specifically 
with rights of indiginious and tribal people. Convention securs right of indiginious and tribal people 
to be informed about the project and to get proper mitigation and compensation for the impact of 
project. 
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5 EXISTING ENVIRONMENTAL CONDITION 

5.1 PHYSICAL ENVIRONMENT 

5.1.1 Physiography and Topography 

The chitwan district is a part of Terai belt of Nepal, which extends from the Siwalik range in the 
north, and extends to Indo gangatic plain.  On the other hand Chitwan is an inner-doon valley 
between the Siwalik Hills in the south and the Mahabharat hills to the north.  The elevation of the 
Chitwan district has ranged from 121 m to 1797 m asl. The topography of district mainly consists of 
gentle plain. The topography of this district mainly consists of gentle plain.   

Table 6: Elevation of the project district, Chitwan 

Min Elevation [m asl]  121 

Max Elevation [m asl]  1,797

Average Elevation [m asl]  945 

Source:DDC (Now DCC) profile 2073/74 

5.1.2 Climate 

This districts falls within the tropical to sub-tropical climate zones. The average temperature of 
summer and winter varies 
by almost 15oC as shown in 
the figure below.  The 
minimum average 
temperature experienced in 
the project area is 15oC in 
winter (Dec – Jan - Feb), 
which gradually increases 
to reach around 30oC in 
midsummer (June-July).  
The project area is 
considered warm to hot in 
Nepal. 

The climate of the study 
area is strongly influenced 
by the South Asian 
monsoon system.  Almost 
90% of the precipitation 

(rainfall) is the result of the 
monsoon, which occurs 
between April – August, 
with the peak during June – July.  The twenty four hour  average max. rainfall ( mm/daily) is 
approximately 311.2  mm,  which reaches the peak up-to 600 mm in the mid of the monsoon season.  

Figure 3: Temperature and Rainfall pattern of the study area 

Climate station at Rampur, Chitwan, Nepal (27’37”N 84’25”E,
256 masl) 
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As a result of the monsoon, the project area is very wet during summer, whereas, the winter  
experiences little rainfall, and considered dry. Source:DHM 2017 

5.1.3 Geomorphology and Geology 

Most of the rivers and streams in Nepal flow from the north towards the south, generally with high 
velocity due to high river gradient. In the Terai plain, due to mild bed slope, the river deposits 
substantial amount of sediment causing shifting, meandering, widening and braiding, scour bank 
erosion and under cutting, inundation of lower Terai during monsoon, and siltation on farm land & 
causes desertification. 

The Inner Terai Valleys of Nepal comprise several elongated river valleys in the southern lowland 
Terai part of the country. These tropical valleys are enclosed by the Himalayan foothills, viz 
the Mahabharat Range and the Siwalik Hills farther south. The Inner Terai Valleys are filled up with 
coarse to fine alluvial sediments. The Chitwan Valley is one of the Inner Terai Valleys. 

The geomorphology of the bridge site area comprise of barren alluvium terraces used for the 
cultivation, some barren land, settlements and some community forest area. Being formed with the 
loose alluvial material, the riverbank conditions of all the bridge sites are not stiff. Scouring seems 
possible, hence bank protection measures seems necessary. The flow is with mild gradient. The three 
kholas, where bridge construction is proposed, flow towards the north from south and meet Rewa 
Khola, which is flowing from east to west direction. 

The geological formation of the area is with Siwalic Sedimentary System having alluvium deposition 
consisting mainly of finer clastics like sandstone, siltstone, shale and some marbles. Mixed with fine 
materials like sand and silt, the fine boulders make a formation of alluvium terrace which is loosely 
compacted. Hence, side cutting of the rivers is possible. To protect against scouring of the bank, a 
properly managed bank protection work seems necessary. As the velocity of rivers in plain area is 
not so much, possibility of bed erosion is less on these rivers.  Source: Department Mining and 
Geology, 2017 

5.1.4 Rainfall 

Rainfall of the Project District 

Climate of the district changes with topography and elevation. Max. temperature of the district 
observed in year 2000 was 39 oC in the month of May, and min 3.5 oC in the month of January. Total 
rainfall in the district in year 2000 is 2025 mm with max. 24 hour rainfall being 100 mm in the 
month of June, 2006. 

Rainfall in the Catchment of Tunamuna Khola  

The meteorological station at Rampur, chitwan are nearer to the catchment area of proposed bridge 
axis A frequency analysis has been carried out based on available data from 1989 to 2013 to obtain 
24 hrs. Hence, it is selected for rainfall data to use in calculation of flood. 

The 24 hours maximum rainfall data generated from the DHM is shown in Table 7. 
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Table 7: Twenty four hours maximum rainfall in the catchment of Tunamuna Khola 

Max 24 Hours 
Value 

Year 
Max 24 

Hours Value 
Year 

296.32003 96.8 1990 

73.5 2004 126.1 1991 

89.2 2005 86.6 1992 

110.0 2006 227.5 1993 

154.72007 175.9 1994 

78.52008 97.8 1995 

140.2 2009 72.0 1996 

172.0 2010 158.8 1997 

118.92011 247.6 1998 

82.9 2012 211.6 1999 

168.4 2013 100.3 2000 

241.1 2014 141.3 2001 

 270.8 2002 

Source:DHM, 2017 

5.1.5 Hydrogeology 

The large aquifer system underlying Chitwan’s dun valley is predominantly filled with highly 
porous, permeable, and unconsolidated to poorly con- solidated alluvial or fan deposits that date 
from the Late P Holocene. These unconsolidated valley fill deposits consist of thickly bed-ded 
conglomerates with pebble to boulder clasts in a fine-grained matrix. They are locally called dun fan 
gravels or dun gravels. The sediments are finer toward the confluence of the Rapti and Narayani 
rivers. Deposits here form the main aquifer system, which is characterized as being homogeneous in 
nature as is evident from the hydraulic properties recorded in tube-well logs. Previous researchers 
named the aquifers Bhabar deposits. River fans and ancient river terraces are found mainly in the 
valley. The Bhabar Zone area in Chitwan District covers an area of about 280 km2 while that of the 
dun valley is about 800 km2. The valley contains colluviums around the periphery and a thick pile of 
very coarse and poorly sorted fluvial deposits in the main valley. The sediments in the valley are 
characterized by a widespread occurrence of hard, cemented conglomerate about 9–10 meter thick 
with a 2–3 meter thick clay layer overlying it. In the southeast part of the valley near the Rapti River, 
a 2–3 meter thick clay layer overlies fine sands. Very thick gravel and boulder deposits subsequently 
underlie this. The porosity and permeability of these deposits are high and generally form good 
aquifer conditions. Both types of aquifer, unconfined/confined or semi confined/leaky, are present in 
the area (Malla R and Karki K,  2016). 

5.1.6 Catchment Area of Tunamuna Khola 

The Tunamuna khola is Intermittent stream. Its catchment is in Southern basin. The khola originates 
from the Mountain range .The highest point of catchment which is 524m. The total catchment area of 
the river at the bridge site is 24.018 km2. The length of river from the origin to the bridge site is 
10.175 km. The maximum elevation of the catchments area is 524m and minimum elevation at 
bridge site is 186.5m. The average slope of the river from its origin to the proposed bridge site is 
about 0.0331 or about 3.316%. The catchment area & proposed bridge location is shown in Figure 4. 
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Figure 4: Catchment Area and Bridge Location  

Source:DHM,2017 

Design Flood 

The bridge is medium type and the catchments Area is also medium, the discharge for return period 
of 100 years is recommended for design discharge. The maximum discharge using above methods 
for return period of 100 years is summarized below in Table 8. 

Table 8: Summary of flood Discharge 

Method Discharge m3
/sec for 100 yrs 

WECS/DHM method 155.539 
Area-Velocity method 252.99 
Rational Method 838.54 
Regional flood frequency Method 84.65 
Medium Hydro Study Approach 100.97 

Modified Dicken’s Method 118.539 

 
The above table shows that the discharge calculated by Rational Method is Maximum and discharge 
calculated by Regional flood frequency method is Minimum.  The high food level is noted as the 
mark is obtained in the river bank,rocks, big boulder in the river side and also from interviewed with 
old persons in the vicinity of the area that had occurred in the past years. Nevertheless, the discharge 
calculated by the Area-Velocity Method has been adopted because the discharge calculated by the 
Rational Method depends upon different parameters and hence not considered as authentic then the 
Area-Velocity method which is solely adopted for Nepal condition. So the design discharge is 
adopted =252.99m3/sec. Source:DHM, 2017 

Catchment Area of Tunamuna Khola 
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5.1.7 Seismological Study 

The Himalayas are the product of continental collision of the sub-diction between the Indian plate 
and Eurasian plate. The collision was initiated in the early Tertiary period and the convergence 
between the two plates is estimated as 41-61 mm/yr. Nepal is located on the boundary between the 
Indian and Eurasia plate, along which the relative shear strain of about 2cm per year has been 
estimated. The existence of Himalaya range with the world’s highest peak in evidence is the 
continued tectonic activities beneath the country. Therefore, Nepal is seismically very active. 
 
The development of longitudinal thrust faults and strike slip transverse faults are the results of 
continued sub-diction of Indian plate underneath the Eurasia plate. This process is continuing which 
is evidence by the lifting of the Himalayas and occurrence of frequent earthquakes of various 
magnitudes. In Nepal earthquakes have occurred periodically and there have been several 
devastating earthquakes within this century. Therefore, the seismic parameters required as input in 
the design of bridge foundation structure, are very significant and should consider very carefully. 
 
The epicenter map of Nepal exhibits the majority of earthquakes occurrence in a zone that passes 
through the midland mountain region of Nepal. This zone runs NW-SE direction as a longitudinal 
trend of Nepal. The region beneath the high concentration of earthquake epicenter is considered to be 
high stress accumulation zone for the source of earthquake in Nepal. 
The information of the historical and instrumentally recorded earthquakes in Nepal and India are 
available in the project area. Major earthquake events occur with magnitude 7.  Source: Department 
Mining and Geology, 2017 

5.1.8 Air, Noise and Water Quality 

There are no any instrumentally monitored databases of air and water quality in the project area. 
ICIMOD observed particulate matter (PM10) in ambient conditions in January 2016 from three 
villages - Ghokrella, Badreni and Gathauli in east, west and north, with reference to Chitwan 
National Park Air Quality. The concentrations of Black Carbon (BC) and Particulate Matter (PM) in 
the ambient air were considerably higher than WHO standards. Measurements revealed that the 
ambient 24-hour average PM10 was about 130 µg/m3, and PM2.5 was about 100 µg/m3 which was 
three folds higher than the WHO standard of 50 µg/m3 and 25 µg/m3 of PM10 and PM2.5 
respectively. A 24-hr average ambient black carbon was about 8.8 µg/m3, shooting up to 180 µg/m3 
during burning hours.  This may be cause of natural and public activities within park and outside 
park (ICIMOD, 2016). Regarding the location of project, the project area is devoid of industrial 
activities and the consequences from these activities toward air quality and water quality is 
insignificant. However, the domestic activities may have potential deterioration of surface water 
quality, and ambient air quality to some extent.  And average noise level was observed 50 dB during 
day time at bridge construction site.  Therefore the quality of air, water and the noise level in the 
surroundings of the project alignment are envisaged to be within the accept tolerance limit 

5.1.9 Land use 

The Chitwan National Park in Chitwan district has influenced in the landuse of this district.  Unlike 
other district of Terai region, larger area of this district is covered by forest.  Chitwan has 1,42,422 
Ha of forest, which is 65% of its total area  followed by cultivated land of 46,814 Ha (21%) as 
presented in Table 9. The project will affect 1.7 ha. Land and out of this 0.077 ha. Land will be used 
permanently and remaining 1.623 ha. Land will used temporally.  
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Table 9: Land use of Chitwan districts 

Landuse Area in Chitwan district [Ha] 

Cultivated 46,814 
Non Cultivated 8,465 
Pasture 10,417 
Forest  1,42,422 
Others 11,336 

Source: DDC (Now DCC) Profile, Chitwan, 2073/74 

There is no tree and sherb species but  sparse herb vegetation within core area of bridge construction 
site. This is public barren land. 

5.1.10 Existing situation of the road (Existing baseline) 

The Thori-Bharatpur road section joins the project area with Bharatpur Chitwan. It is located at the 
distance of 52 km far from Bharatpur, Chitwan. At present double lane blacktopped road as well as 
earthern motorable access road joins this project area with Bharatpur and Thori. The construction of 
proposed Tunamuna Khola Bridge will increase road network and easy accessibility within the 
project area.  

5.2 BIOLOGICAL ENVIRONMENT  

5.2.1 General Introduction about project site 

The project site lies within the Buffer Zone of Chitwan National Park, world heritage site. This is 
tropical vegetation zone. Tropical Shorea-Terminalia forest, Acacia -Dalbergia forest is major forest 
type at river plane at Buffer Zone of Chitwan National Park. In case of project site there is not forest 
and wild life habitat. And project site lies at river flood plane with scattered settlement in the right 
and left side.  As the bridge axis is exactly matches with road axis there is no need of acquiring 
private land and public land.  
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5.2.2 General Overview of Chitwan National Park 

Chitwan National Park, the oldest National Park in Nepal lies in the lowlands or Inner Terai of 
southern central Nepal on the international border with India. The park’s boundaries extend from the 
Dauney Hills on the west bank of the Narayani River eastward 78 km to Hasta and Dhoram rivers. 
The park is bounded to the north by the Narayani and Rapti rivers and to the south by the Panchnad 
and Reu rivers and a forest road. It was declared a national park in 1973 and was designated as a 
World Heritage Site in 1984. It has an area of 932 sq. km. About 570 species of flowering plants are 
known to occur in the Park. In CNP, 16 land cover types: 4 types of Sal forest associations (lowland 
Sal, mixed Sal, degraded Sal and hill Sal), 3 types of riverine forest associations (Trewia-Bombax, 
Acacia- Dalbergia, and mixed riverine), 2 types of short grassland associations (flood plain grassland 
and short grassland), 3 types of tall grassland associations (swampy tall grass, tall grass and wooded 
tall grass), 2 types wetland (rivers and lakes). The given below table presented some important 
features about Chitwan National Park. 

Table 10: Overview of Chitwan National Park 

 
Overview of Chitwan National Park 
 

 

Established	Date 1973	(2029	BS) 
World	Heritage	Site	declared 1984	(2040	BS)

 
IUCN	Category II 

 
Area 932	sq	km 
Altitude 110m	to	850m 

 
Physiographic	region Terai‐Siwalik 
Districts	Covered Chitwan,	Nawalparasi,	Parsa	and	Makwanpur 
Park	Head	Quarter	 Kasara,	Chitwan 
Management	sectors	HQ East‐Sauraha	=	(34440	ha	area	covered) 
Centre‐Kasara		 (27810	ha	area	covered) 
South‐Bagai (30890	ha	area	covered) 
West‐Amaltari	
 

(25060	ha	area	covered) 

Vegetation	Types	
 

Mainly	 Sal	 forest,	 mixed	 hardwood	 forest,	
Riverine	Forest	and	Grassland 

Flora	and	Fauna	
 

More	 than	 600	 plant	 species,	 60	 mammals,	
576	birds	and	49	amphibians	and	reptiles. 

Source: CNP & Buffer Zone Management Plan, 2000 

The major commonly found  some vegetation, mammals, birds, reptiles and amphibians, and fish 
species within Chitwan National Park and Buffer Zone are presented  in Annex IV.1, Annex IV.2, 
Annex IV.3, Annex IV.4, Annex IV.5,   Annex IV.7.  And the lists of some Endangered, 
Threatened Species found in the CNP are listed in Annex IV.6.   
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5.2.3 National Park and Buffer Zone Forest (BZF) 

The project lies in the Buffer zone which is an area peripheral to the park and is also regarded as a 
zone of impact. The DNPWC brought forth the Buffer Zone policy in 1993 under the fourth 
amendment of the National Parks and Wildlife Conservation Act 1973. Buffer Zone Management 
Regulation was passed on 1996 and the Buffer Zone of CNP was declared in the same year. Total 
area of Buffer zone is 767 sq. km. (GON, 2000). 

5.2.4 Ward wise Forest Cover at Madi Municipality   

There are 73 Buffer forest and Community forests in the Park area (GON, 2000). Forest area 
covering of 11221.5 ha ) lies in the project affected Municipality. Shrub land and grassland covers 
only 128 ha and 119 ha in the project affected Municipality. 

Sal forest, Riverine forest and Terai mixed hardwood forest are the major forest types.The buffer 
zone forests function as an extended habitat for animals from the park, and serves as the main source 
of fuelwood and fodder for the Buffer Zone residents.  

Table 11: Forest Cover in Project Affected Municipality 

Sector  S.N.  District  Municipality  
( Ward No.) 

Forest Cover 
(ha) 

Shrub Land 
(ha) 

Grass land 
(ha) 

 
 
South/Madi 

1  Chitwan  Madi‐1,2 & 3   444.50  ‐  ‐ 

2  Chitwan  Madi‐4,5 & 6   1947  ‐  ‐ 

3  Chitwan  Madi 7,8 & 9 1647 ‐ ‐ 

4  Chitwan  Madi 10, 11 & 12   7183  128  119 

Total (ha.)  11221.5  128  119 

Source: CNP and Buffer zone Resource Profile 

The project affected Municipality has one  buffer zone community forest which is given 
below: 

Table 12: List of BZUCF in the project  affected Municipality 

S.N.  Name of Buffer Zone Users Community Forest  Area (ha)  Municipality/Location District 

2  Ayodhayapuri Buffer Zone Community Forest 11221.5 Ayodhypuri‐Bagai  Chitwan

Source : EIA field Survey,2018 

5.2.5 Ethno-botany, Medicinal Plants and Non-Timber Forest Products (NTFPs) 

Various plant species found in the CNP and buffer forests have traditional and medicinal value. 
Some of the plant species like Baruwa, Khar, Babiyo, Bamboo, Khadai, Bet Amriso, Siru, Kans, and 
Narkat are used by local people which has ethno botanically important. And the medicinal plants like 
Biruwa jhar, Dharmaruwa, Harro, Barro, Asuro, Kurilo, Pilpla, Khar, Nimpatta, Bark of Phaledo, 
Datiwan, Gajo etc. are also found in the CNP and Buffer forests as well. But at the project site, only 
available of weeds and invasive plants, these plants are not used by ethenicity 
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5.2.6 Vegetation at project site 

The project is going to construct at barren land of river flood plain. There was not observed any 
forest  and agro-plant  species at the project site.  But there was found some sparse vegetation of few 
weeds and invasive plants species at bank of river channel. The observed invasive  and weedy palnts 
were like  Michania micrantha, Lantana camera, Parthenium histerophorus, Eupatorium 

adinophorum, Ageratum conizoids and Calotropis gigantean.   

5.2.7 Wildlife  at project site 

Chitwan National Park is home to almost 68 species of mammals. But Project site does not lies 
within wildlife habitat, but sometime this is migratory route for Elephant.  

 River Fish  

Chitwan National Park is home for more than 120 species of fishes. Tunamuna Khola is also a 
seasonal river. During winter and dry season, volume of flow water drastically decreases and 
sometimes dries up. The following major fish species have reported in Tunamuna Khola after 
consultation with public and CNP-buffer zone staff. Those are Faketa  (Barilius Vagra), Baam 

(Monopterus cuchia),  Buduna ( Garra sp) Singhi (Heteropneustes fossilis) Katle (Neolissocheilus 
hexagonolepis) Hile (Channa gachua), etc. 

 Herpetofauna  
Chitwan National Park is home to almost 49 species of reptiles and amphibians. However, based on 
discussions with villagers, sometimes,  herpetofauna like  snakes, lizards species  are seems within 
project site. 

 Birds 

The project site is within the buffer zone of CNP. Chitwan National Park is home for more than 576 
species of birds. As per public consultation and site inspection, following birds species have reported 
around the project site are Kaag (Corvus splendens) Chil (Hieraaetus kienerii), Khar mujur 
(Choriotis nigriceps) Haleso (Treron spp), Bhangera (Passer domesticus),Suga (Psittacula spp.) 
Dangree (Acridotheres fuscus) Maina (Gracula religiosa), Dhanesh sp., etc,.  

5.3 SOCIO-ECONOMIC AND CULTURAL ENVIRONMENT 

The project affected district is Chitwan district and One Municipality i.e. Madi is identified as 
project affected Municipality. 

 Project Affected District: Chitwan 
 Project Affected : Madi Municipality 
 Project Affected Wards:  8  

The baseline of socioeconomic & cultural environment of Zone of Influence and Direct Impact Area 
are described in this chapter.  
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5.3.1 Population and Demography 

According to the CBS 2011, the total population of the Chitwan district is 579,984 consisting of 
279,087 male and 300,897 female. The average household size is 4.38 which is slightly lower than 
the national average (4.88). The male population is 48.12 % and female constitute 51.88 %. The 
detail Population and Average HHs of Chitwan district is shown in Table 13. 

Table 13: Population and Average HHs in Chitwan district 

District Average H/H Size Total No. Of Households Total Population Male Female 

Chitawan 4.38 132,462 579,984 279,087 300,897 

Source: CBS, 2011 

The total populations of Project Affected Municipality (PAM) & Project Affected Ward (Ward No. 

8) are 39,438 & 2,808 respectively of this Tunamuna Bridge Project Area. The total number of 

households in this project area of PAM & PAWs is 8,934 and 571 respectively. The detail population 

of the project affected area is shown in Table 14. 

Table 14: Population of the Project Affected Area  

Project Affected Municipality 
 /Project Affected Wards  

HHs Total 
Population Population density  

Male Female  

Madi Municipality 8934 39,438 17,988 21,450 

172 person/sq.km with 
forest  and and 482 

person/sq.km without 
forest. 

Ward No. 8  571 2808 1495 1317  

Source: CBS, 2011 

5.3.2 Ethnic Composition 

The inhabitants in the project affected Project area  are mostly Brahmin (50.2%) and followed by 
janajati (24.35%), Chhetri (14.6%), Dalit (6.25%) and others by 4.6%. Source: CBS, 2011 

5.3.3 Literacy and Educational Institutes 

About 88% of people are literate and 12% of people are illiterate from the affected Project area. The 
percentage of secondary is also higher in this municipality. The percentage of just able to read and 
write is 15.28%, secondary education is 70.16% and remaining have acquired higher education. 
There are thirty educational institutions. Out of them one Madi campus, two are plus two school, 3 
are secondary school, 6 are lower secondary and 18 are primary school within Madi municipality. 

Table 15: Educational Institutes  

Educational Institutions Number 

Campus  1 
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Higher Secondary 2 

Secondary 3 

Lower Secondary 6 

Primary School 18 

 Municipality Profile, 2073/74 

5.3.4 Occupation and Livelihoods 

The predominant occupation of the people living in the project area is agriculture (65.55%), which is 
subsistence and business type. Besides agriculture, other occupations that provide employment and 
income to the locals are business (12.65%), services (9.35%), remmitance 4.20% (excluding India), 
wage labour (5.87%), Indian services (1.86%) and others 0.52%. Source: CBS, 2011 

5.3.5 Human Resources  

DPR report is silent about number of skilled and unskilled human resource required for project 
implementation. EIA study team has tentatively estimated about 10 skilled including engineer and 
non-engineer, and about 50 unskilled human resources will be required for six month regularly to 
complete total task of bridge construction.  The regular daily work of bridge construction will not be 
possible due to technical procedure and other environmental cause. Non-technical human resource 
will be available within project implementing municipality, though specific task related technical 
human resource may not be available. Most of skilled human resources are migrated to outside 
municipality and outside country. 

5.3.6 Water Supply and Sanitation situation 

Water Supply: The main sources of drinking water in the project area are piped tube-well, well,  tap 
water, etc. About 45% household used Tubewell / handpump, 31% used uncovered well/kuwa 11% 
household used Tap/piped water, 5% household used covered well/kuwa and remaining household 
have used other sources like river streaming etc for drinking and daily household uses.   

Sanitation situation: Out of 8960 household, 5,707 Households have with toilet facility of flush 
toilet, 1484 households have without toilet facility and toilet facilities have not sated on 18 
household  

Table 16: Sanitation Situation within municipality 

Total Number of 
household 

Households  without 
toilet facility 

Households with toilet facility 
of  flush toilet 

Toilet         facility         
not stated 

8,960 1,484 5,707 1,751 18

Source: CBS, 2011 
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5.3.7 Energy  

Fire wood is major source of energy for cooking and heating. About 66% household completely 
depend on fire wood, 27% household have developed Gobar gas/ biogass, 6 % household used LPG 
gas and remaining household within municipality used other sources like cow dung, electricity and 
kerosene  for cooking purposes. Electricity and Solar are the major sources of light in project area. 
Users of LPG gas are high only in urban area/settlement. Source: CBS, 2011 

5.3.8 Landholdings 

About, 2.5% households of Project Area are landless, 50.43 % has land between 0 to 5 Kattha, 
26.15% has land between 5 to 10 Kattha, 12.52% has land between 10 to 20 kattha and 8.4% has 
above 20 kattha or 1 bigha. Source: Municipality Profile, 2073/74 

5.3.9 Food Sufficiency 

The project area is one of the major place of agricultural and food production of Nepal.  As per 
consultation with representative and local people of municipality, optimum number of people are 
cultivated other land for their agriculture production. So only less than fifty percent household might 
be food surplus from their own production. The household, who have not reach own production, they 
are depending on market as well as purchase from others household. Source: EIA Field consultation, 

2075  

5.3.10 Livestock holding 

People from project area are cattle, buffalo, goats, pigs and poultry. Cattle and buffalo are kept for 
milk, ghee and manure. Pigs and goats are kept for meat and sale. Poultry are kept for eggs and meat 
production and sale. About 20% of HHs have cattle (cow), buffalo (46% HHs), goats and pigs (47% 
HHs) and 20.68% HHs have poultry.  This is major sources of income in this area. As per public 

consultation with municipality representative and local people a single household can earn at least 5-10 

thousand/year from livestock.  Source: EIA Field consultation, 2075  

5.3.11 Health Care Institutions 

The number of government health facilities, health post, existed in Madi Municipality is seven 
including one hospital having bed capacity 75.  

5.3.12 Industry 

There are 4 diesel mills, 3 electricity mills, 2 furniture industry, 3 dairy collection centre, 1 brick 
industry, 4 poultry farm and 2 fish farm in the project affected area. Source: Municipality Profile, 

2073/74 

5.3.13 Religious Activities 

Hindu festivals and rites prevail in this region as Chhetri/Thakuri, Dalit, Magar, and Brahmin are the 
major castes, most of which are Hindus. Dashain, Tihar; Shivaratri; Tij; Janai Purnima and Fagu 
Purnima are the major festivals observed by different communities. Major historical area in the 
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project influenced area are Jiwanpuri Kalika, Bageshwori temple, Ganeshthan, Shivaghat etc. Source: 

Municipality Profile, 2073/74 

5.3.14 Irrigation 

There are no irrigation schemes in the project affected area. 

5.3.15 Development Projects 

There is postal highway projects in the project affected area. 
 

5.4 Public Hearing and Issues Raised by Stakeholders 

5.4.1 Public hearing event 

A public hearing event was organised at Janjivan Secondary School Kharkata Madi, on July 28, 2018 
(12 Shrawan 2075) Starday at Karobar Rastriya Daily Newspaper. The programme was started at 
11:00 AM and scheduled as follows.  

 

Table 17: Guests and Speakers in Public Hearing 

Name of Person Representative Attended as Opinions/Suggestions 
Mr. Krishna Raj 
Adhikari 

Chairman, Madi 
Mun-8 

President  Committee to be formed in the local level for 
coordination in the bridge construction work 
and for maintaining the quality in 
construction.    

 Closing  the program 
Mr. Thakur Prasad 
Dhakal 

Mayor of Madi 
Municipality 

Chief Guest  Considerable length of the River banks should 
be protected with River bank protection work 
upstream and downstream of the River. 

 Prominently,  Ghagar khola needs more river 
bank protection work towards upstream side 
by 500 m. 

 Local people, during the construction of the 
bridge, should act as a watch dog in 
coordination of Municipality, in order to 
maintain the required quality of bridge 
construction. 

 The concerned agency should give emphasis 
on timely submission of the EIA report for the 
early initiation of bridge construction work.   

Mr. Khadk  Bhujel Teacher-
Janjivan 
Secondary 
School, 
Kharkata 

Program 
Facilitat
or 

 Program Facilitation and express the 
importance of speakers. 

Mr. Hari Datt 
Joshi 

Environmental 
Expert, North 
Star - ITECO - 
Homeland JV 

Presenter  Made the presentation of Summary of EIA 
Study 
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Name of Person Representative Attended as Opinions/Suggestions 
Mr. Sushil Jha Ranger of 

Chitwan national 
Park 

Speaker  It is urgent need for Public 
 Buffer Zone will support project 

Mr. Birendra 
Bahadur Bhandari 

Representative 
of Rastriya 
Prajantra Party 

Speaker  Project should be construct on time 
 

Mr. Mukti Nath 
Neupane 

Representative 
of Teachers 

Speaker  Exact River boundary to be identified 
 River Training to be done accordingly

Mr. Mathura 
Bahadur Bhandari 

Chairman of 
Madhyabarti 

Speaker  Transparency to be maintained during bridge 
construction 

 Required to watch the construction work 
during its construction 

Mr. Bal Krishna 
Sapkota 

Chairman, Madi 
Mun-7 

Speaker  The contractor, nominated for the 
construction of bridge should be responsive to 
local people 

 People should be aware themselves as 
watchdog while the construction work will 
beginning 

  Good quality of construction materials 
(especially, Sand) to be used in the 
construction of bridge 

 The contractor should be serious in making 
the diversion road. He should be careful not to 
obstruct the public property unnecessarily. 

 The contractor nominated in the construction, 
should not show carelessness on work and 
public property.  

Mr. Naradmuni 
Paudel 

Representative  
Nepal 
Communist 
Party   
 

Speaker  Weakness of the organizer to convey the 
notice of public hearing to all stakeholder 

 Span of Ghagar Khola seems less in 
comparison of the existing river width 

 Emphasized on the necessity of Riverbank 
protection.  

 Animal damage agriculture product during 
their north-south movement. After bridge 
construction under bridge space will be 
narrow and intensity of damage will increase, 
so project thinks about compensation.The 
local bodies (Particularly, the Madi 
Municipality) cannot bear the responsibility of 
River bank protection by itself.  

 There should be provision for the security of 
construction workers against attacking of wild 
animals during the construction work. 

 The project should not use the sand of the 
local Rivers of Madi area 

 It was necessary to conduct the EIA Study 
before the award of contract, but it was 
initiated after contract award. This was some 
controversy. 

Mr. Shivahari Chairman, Madi Speaker  The project should focus on River bank 
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Name of Person Representative Attended as Opinions/Suggestions 
Paudel Mun-9 protection work 

 Project must be start and complete on time  
 
 

In conclusion following issues were raised and suggestions were made by the stakeholders during public 
hearing, 
 

1) The  initiation of the bridge construction as quickly as possible 

2) The local materials to be used in the bridge construction like; boulder, sand, aggregate to be 

collected from prescribed place  

3) The role of consumer's group to be assured while doing the construction work 

4) Use of quality material to be assured in the construction and regular monitoring to be done 

5) Permanent bank protection work to be constructed 

6) As it is beyond the capacity of Municipality to construct the huge river protection work, the 

project should itself manage for this. 

7) As existing width of Ghagar khola is more, the proposed length of bridge 127m seems less. 

Hence it is advised to increase the bridge span as per the existing width of khola.  

8) The proper management and protection to be ensured by the project itself. 

9) Being within the buffer zone of Chitwan National Park, there is frequent movement of wild 

animals like elephant, rhinoceros through these rivers. Hence, the proposed bridge should be 

constructed to ensure the easy movement beneath the bridge after its construction. 

10) The bridge project should take care for the minimization of  loss of life and property of local 

people and workers and should adopt necessary arrangement. 

11) The use of children in the construction work should strictly be prohibited. 

 
All these issues are categorized, discussed and analyzed in the report. for eg. Environmental 
issues and demands are two different subjects. The EIA team has analyzed all relevant issue and  
have been well addressed in this report. Some of them are vague in nature which cannot be 
fulfilled; For eg. compensation about park people conflict. The proponent and contractor cannot 
fulfill this demand.  Hence, compensation to irrelevant issue is simply not possible.  

 



EIA Study of Tunamuna Khola Bridge Project                                                                                              DRAFT REPORT 

54 

6 Environmental Impacts Identified 

The environmental issues that had been collected during the scoping document preparation were 

studied in detail to identify the potential impact of this bridge project. This section briefly describes 

the finding of the study investigation pertaining to the environmental impacts in various aspect of 

natural as well as artificial environment. The impact were evaluated in terms of the nature of the 

impacts as direct/indirect were further evaluated into magnitude of the impact (low, medium, high), 

extent (site specific, local and regional) and duration of the Impacts (short term, medium term and 

long term). Such predicted impacts assigned with respective numerical weight age as describe in 

National EIA guidelines, 1993 for evaluated significance value of each predicted impacts. Those 

impacts which are not identified and if raised during construction and operation shall be covered 

separately by proponent. 

Note: Scoring is done based on following;  

Nature of Impact: D = Direct; IN = Indirect;   

Magnitude, H = High (60); M = Medium/Moderate (20); and L = Low (10) 

 Extent, R = Regional (60), L = Local (20); and SS = Site-Specific (10) 

 Duration, LT = Long-term (20), MT = Medium-term (10); and ST = Short-term (5)  

The points/scoring are taken from the National EIA Guidelines, 1993 

Significance of Impact  

Total Score: > 75 : Very Significant 

  50-75 : Significant 

  < 50 : Insignificant 

6.1 Adverse Impacts  

The project activities during construction and in the operation of the bridge will create a number of 
adverse impacts on the local environment. These are discussed briefly in the following sections. 

6.1.1 Socio-Economic & Cultural Environment 

A) Construction Phase 

 Health, Sanitation and Occupational safety   

During construction period, workers will be exposed to various health risks and hazards and may 
encounter with injuries and accidents during excavation works, working over bridge, equipment 
handling, and river training etc. Other possible health impacts include respiratory and eye diseases 
due to exposure to dust and smoke. Similarly, unhygienic sanitary condition may provide places for 
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endemic diseases like diarrhea, dysentery and cholera. The increased vehicular movement may 
increase road accident in project area. The envisaged impact will be direct, local and the long terms 

having high in magnitude hence will be very significant. 

 Conflicts between outsider and local people 

Conflict may arise between the local people and outsider labors during the project construction 
regarding recruitment and procurement for work. Presence of non native people may not be 
welcomed by the local residents. Additionally, the construction workers may involve in gambling, 
alcoholism etc and eventually may get into conflict among themselves or with the surrounding 
people. Similarly, work force from outside may not be familiar with the local culture of the project 
area and the disagreement may take the form of argument ultimately creating conflict with local 
people. The envisaged impact will be direct, site specific and the short terms having moderate in 

magnitude hence will be insignificant. 

 Issue of Law and order 

There will be raised the various types of conflicts during construction, such as conflicts  between 
contractor and local people, conflict between contractor and employers, conflicts within employers 
etc. The construction company may not work as per environmental management protocol and 
employers may not accept social norms at the project site.    

The envisaged impact will be direct, site specific and the long terms having moderate in magnitude 
hence will be significant. 

 Pressure on local services and Consumption of local resources 

The construction crew will need services like water supply, electricity, telephone, provision shop, 
health facilities etc. which they will have to utilize from the existing facilities in the area. This may 
create pressure on the existing common resources; especially health service is already limited.  

The envisaged impact will be indirect, site specific and the short terms having moderate in 
magnitude hence will be insignificant. 

 Gender Discrimination  

There has raised issue on public consultation about discrepancy in wage distribution among male and 
female labour forces and other opportunities. It is very likely that similar treatment is continued 
while reimbursing the construction workforce involving the local. The envisaged impact will be 

direct, site specific and the short terms having moderate in magnitude hence will be insignificant. 

 Child Labor Issue 

Nowadays, most of the adolescents have been away from their homeland leaving only females and 
children. Children have also been involved in productive work in the family. It is most likely that 
children will be exploited by the contractors in the construction and related works. The envisaged 
impact will be indirect, local and the medium-terms having moderate in magnitude hence will be 
significant. 
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 Obstruction to vehicle crossing across the river 

Presently vehicles cross the river through surface water. The present crossing alignment corresponds 
with bridge alignment. Therefore there is possibility of obstruction of vehicle during the bridge 
construction along the alignment of road. Construction activities will hinder the vehicle movement 
way because of physical construction activities. This will create the possible psychological tension 
among the passengers, local people, construction employee and pedestrian.  The envisaged impact 
will be direct, site specific and the short terms having high in magnitude hence will be very 
significant. 

 Change in social behaviour of local 
 
Project activities may change public thought, activities and property. Project can support to improve 
the livelihood of local. Local employee may not use their earning effectively. At the same time local 
people may be flow outsiders lifestyle.  This will ultimately affect the traditional bonds, norms and 
functions of the family. This will also cause impact on social and cultural transition. The envisaged 
impact will be indirect, local, long term, of medium magnitude, hence will be significant.  

B) Operation Phase: 

 Possible Township/Ribbon settlement and market development/ Encroachment of 
approach road/ Use of bridge and approach 

The establishment of settlements, shops and food stalls along the road side soon after the 
construction/upgrading of a road are a common feature along the approach road and this behaviour 
may also encroach the approach road. Increase in land value adjoining road is important driver for 
such undesired and uncontrolled development. The negative consequences of such activities are 
encroachment in the right of way, road blockage, delays in private and public transport, increase in 
local accidents, hindrance for maintenance works, reduction of the overall road capacity, etc. Such 

impacts are indirect, low in magnitude, site specific, and long-term in nature hence will be 
insignificant. 

 Bridge Safety Measures/ Operation of bridge and approach road 

There are chances of vehicular accidents on the approach curve and sharp turnings especially on both 
side of proposed bridge. Inadequate provision of the road safety measures like lack of signals and 
lack of enforcement of traffic rules during operation period may invite accidents. The envisaged 

impact will be direct, local and the long terms having high in magnitude hence will be very 
significant. 
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Table 18: Summary Matrix of impact identification, prediction and evaluation (Adverse Impact- 
Socio-Economic & Cultural Environment) 

Project 
phase 

Potential Adverse Impact Type of Impact 
C

on
st

ru
ct

io
n

 

 Nature Magnitude Extent Duration Rating 

Occupational health safety  of 
workers 

D H (60) L (20) LT (20) 
Very Significant 
(100) 

Water Supply & Sanitations  for 
workers 

D M (20) L (20) LT (20) Significant (60) 

Pressure on local services, 
commodities, food supply from 
external workforce and in-migrants 
 

IN M (20) SS (10) ST (5) Insignificant (35)

Possibility of exploitation of women 
during working condition and 
possibility of involvement of child 
labour.  
 

IN M (20) SS (10) ST (5) Insignificant (35)

Obstruction to vehicle crossing 
across the river 
 

D M (60) L (20) ST (5) 
Very Significant 
(85) 

O
p

er
at

io
n

 

Change in social behaviour of local 
 

IN M (20) SS (10) LT (20) Significant (50) 

Issue of Law and order IN M (20) L (20) MT (10) Significant (50) 

Possible Township/Ribbon 
settlement and market development 
 

IN L(10) SS (10) LT (20) Insignificant (40)

Bridge Safety Measures/ Operation 
of bridge and approach  
 

IN H (60) L (20) LT (20) 
Very Significant 
(100) 

6.1.2 Physical Environment  

A) Construction Phase  

 Diversion of river 
 

River diversion is hydro-engineering processes to divert all or a portion of the flow of river water 
flow from its natural course.  As the river is flat with less quantity of water flowing on it, we may 
have no more problem of diverting the river while constructing the bridge. The regular moving 
vehicles can pass through existing river terraces with minimum rework. The diverted river can affect 
to aquatic species. The diverted river may increase the river bank erosion and may also create the 
flood. The envisaged impact will be direct, site specific, short term and of moderate magnitude, 
hence will be significant.  
 

 Diversion of road 
 
As there is no permanent stream upstream and downstream of proposed bridge. There is no more 
disturbance to the physical property and land. As existing river is flat with less quantity of water 
there is no more problem for the construction of diversion road. The envisaged impact will be direct, 
site specific, short term and of high magnitude, hence will be significant.  
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 Soil erosion/Bank Instability  

The soft unconsolidated alluvium at the banks may undergo cutting during high flow situations 
ultimately affecting the abutments of the bridge. The envisaged impact will be direct, site specific, 
long term and of high magnitude, hence will be very significant. 

 
 Quarrying/Extraction of construction materials 

More than 21940 cu.m. of materials including fill materials, approach road fillings, base material and 
sub-base and pavement material will be required for construction. These extraction operations may 
result in change in river morphology and other associated impacts. Inappropriate operation of quarry 
sites and over exploitation can adversely impact to adjoining area as well as the river. The envisaged 
impact will be direct, short term, site specific, of high magnitude, hence will be significant. 

 Generation, Spoilage, Leakages of construction chemicals 

Construction work will require oil and fuel, enamel/paints, lubricants, acid, bitumen and other 
chemical. If these materials are not stored and handled properly, it can reach in the river water and 
soil, which will deteriorate the ground and surface water quality seriously. The envisaged impact will 
be direct, site specific, short term, of high magnitude, hence will be very significant. 

 Generation of organic, inorganic, sanitary and solid materials 

Construction activities will produce solid wastes such as synthetic materials and some forms of 
inorganic wastes, whereas, domestic activities will produce mainly food wastes and excretory 
wastes. Improper dumping and management of these wastes can result in unpleasant odors, 
deterioration of water quality in the river water and groundwater, visual impacts that can cause health 
related hazards to the local inhabitants. The envisaged impact will be direct, site specific, short term 
and of high magnitude, hence will be significant. 

 Stockpiling, Spoil Disposal and Transportation of Material 

The major construction materials are cement, sand and aggregate. Stockpiling of the materials will 
create a major issue in the area as barren public land. Hence, some environmental implications are 
envisaged on air, water and land due to stockpiling and storage of the construction materials. 
Similarly the spoil generated is expected to be used up all. About 987.840 cu.m of spoil is expected 
to be generated from cutting and excavation of road and drains. All the total spoil generated, will be 
used in filling road. And there will still be deficit of fill material for approach road.   The envisaged 

impact will be direct, site specific, short term and of high magnitude, hence will be significant. 

 Relocation of electric pole 

There are two electric poles near along approach road side. The electric pole may create the electric 
risk at construction place during bridge construction period. The electric pole may also create 
problem to vehicular movement along the approach road alignment etc. The envisaged impact will 
be direct, site specific, short term, of moderate magnitude, hence will be very significant.   
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 Impact on Air Quality, Water Quality and Noise Level 

Air Pollution: Diesel generator, machinery equipment, excavators, dozers and transportation 
vehicles may introduce the fugitive & combustion emissions into atmosphere. Dust emission can be 
expected to be high in dry weather condition due to construction and transportation activities. Smoke 
& Dust will also affect the road site, vegetation, local people residing along alignment and workers. 

The envisaged direct impact due to air pollution will be site specific and short terms and of moderate 
magnitude, hence will be insignificant. 

Water pollution: The water quality of stream is in suitable range however construction and personal 
activities of the labors may introduce several water pollutants into the river. Probable water 
pollutants are turbidity, suspended & dissolved solids, fecal contamination, oil & grease from 
vehicles and equipment, etc. The inappropriate use, storage, processing & application of chemicals 
(i.e. fuel, lubricants, oils & acids and other materials) for the construction may cause soil & ground 
water pollution. Fluid and solid waste resulting from the construction camp may affect the nearby 
land and water body. Presence of pollutants in the water may disrupt aquatic environment and 
dependent lives downstream. The envisaged direct impact due to air pollution will be site specific 

and short terms and of moderate magnitude, hence will be insignificant. 

Noise pollution: The present noise level of the area is not offensive. During the construction period, 
operation of machines, excavators, power tiller, movement of transporting vehicles, trucks and 
construction equipment will increase the existing noise level. The envisaged direct impact due to air 
pollution will be site specific and short terms and of moderate magnitude, hence will be insignificant. 
 

 Approach road construction 

The bridge lies on the existing root; hence there is no need of construction of additional approach 
road. However, as the bridge deck level would be higher than the bank level on both sides, there is 
need of raising level of approach road near to the bridge abutment on both sides. The approach road 
will also occupy the public river barren land. There is no problem for land acquisition. The 
construction of approach road will change physical shape of land at approach road side. The 
envisaged impact will be direct, site specific, short term and of high magnitude, hence will be 
significant. 

 Land use change 

There will be minimal change in land use from river deposits land into built up area. Around 0.08 ha. 
land of river area will be converted into built up area. The impact is also minimal. Thus the overall 
change in land use of the area will be low. The envisaged impact will be direct, site specific, short 

term and of high magnitude, hence will be significant.  

B) Operation Phase  

 Narrowing of river channel 

Construction activities can change the structure of river flow mechanism and the river direction of 
current flow. There will increase the sedimentation material along the bridge amendment and 
approach road. The construction activities can reduce the widen surface of river at bridge 
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construction activities. The envisaged impact will be direct, site specific, long term and of moderate 

magnitude, hence will be significant.  

 Erosion of river bed and Change the river course 

The soft unconsolidated alluvium at the banks may undergo cutting during high flow situations 
ultimately affecting the abutments of the bridge. The envisaged impact will be direct, site specific, 

long term and of high magnitude, hence will be very significant. 

 Increase in intensity of sedimentation around  bridge location 
 

The spoil generated from the excavation may be washed out during rain resulting sediment loading 
of the river and impact in downstream aquatic life. Similarly, excavation of sand and aggregates 
from the river flood plain can generate suspended sediment load in the river. Such effects are also 
envisaged during the excavation of foundations. This could affect the downstream channel. The 
envisaged impact will be direct, site specific, long term and of moderate magnitude, hence will be 
significant. 

Table 19: Summary Matrix of impact identification, prediction and evaluation (Adverse Impact- 
Physical Environment) 

Project 
phase 

Potential Negative Effects Type of Impacts 

C
on

st
ru

ct
io

n
 P

h
as

e 

 Nature Magnitude Extent Duration Rating 

Diversion of river 
 

D H (60) SS (10) ST (5) Significant (75) 

Diversion of road 
 

D H (60) SS (10) ST (5) Significant (75) 

Soil erosion 
 

D H (60) SS (10) LT (20) Very Significant (90)

Quarrying/ Extraction of 
construction materials 
 

D H (60) SS (10) ST (5) Significant (75) 

Generation of organic waste like 
sanitary waste and inorganic solid 
waste 

D H (60) SS (10) ST (5) Significant (75) 

Disposing of spoil and solid 
materials 

 
D H (60) SS (10) ST (5) Significant (75) 

Stock piling  
 

D H (60) SS (10) ST (5) Significant (75) 

Relocation of electric pole 
 

D M (20) SS (10) ST (5) Insignificant (35) 

Impacts on air quality due to 
operation of equipment and 
vehicles  

IN M (20) SS (10) ST (5) Insignificant (35) 

Impact on ground water quality 
and surface water quality 

IN M (20) SS (10) ST (5) Insignificant (35) 

Impact of noise from operation of 
equipment and vehicles   

IN M (20) SS (10) ST (5) Insignificant (35) 

Spoilage of construction chemicals
 

D M (20) L (20) ST (5) Insignificant (45) 
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Approach road construction D H (60) SS (10) ST (5) Significant (75) 
Land use change D M(20) SS (10) LT (20) Significant (50) 

O
p

er
at
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n

 
P

h
as

e 

Narrowing of river channel IN M (20) SS (10) LT (20) Significant (50) 

Erosion of river bed/Change the 
river course 

IN H (60) SS (10) LT (20) Very Significant (90)

Increased in intensity of 
sedimentation around  bridge 
location 

IN M (20) SS (10) LT (20) Significant (50) 

6.1.3 Biological Environment 

A) Construction Phase 

 Disturbance to aquatic life 

The commonly found fish species are described under biological environment section of baseline 
information. Suspension of sediments in the water column is likely to occur as a result of dredging 
action at the sediment of water interface, transfer of the sediment to a transporting vessel, leakage 
from the vessel, and disposal of the sediment. Suspension of the sediments causes increased turbidity 
which may adversely affect the aquatic life by clogging gills, decreasing visibility, and preventing 
oxygen diffusion.   Excavation and river diversion works might affect the aquatic habitat of this river 
system at project site. Furthermore, accidental spillage and discharge of harmful chemicals could 
deteriorate the aquatic environment. Disposal of labor generated solid wastes and defecation around 
the vicinity of the river might as well pollute the river and affect the aquatic life.  

The envisaged impact will be direct, site specific, long term and of moderate magnitude, hence will 
be significant. 

 Disturbance to wildlife migratory route 

Project site is not wildlife habitat, but sometime might be used as migratory route by Elephant. 
Movement of mega animal like elephant might be obstructed at bridge. The envisaged impact will be 

direct, local, long term and of moderate magnitude, hence will be significant.  

 Effect to ground vegetation such as invasive and weed species and bushy areas 

The project is going to construct at barren land of river flood plain. There was not observed any 
forest  and agro-plant  species at the project site.  But there was found some sparse vegetation of few 
weeds and invasive plants species at bank of river channel. The observed invasive and weedy palnts 
were like  Michania micrantha, Lantana camera, Parthenium histerophorus, Eupatorium 
adinophorum, Ageratum conizoids and Calotropis gigantean. Construction of project activities can 
be disturbed this vegetation. This impact will be direct, site-specific in nature, short term, having 
medium magnitude, hence will be insignificant 

 Disturbance on threatened plants, animals, birds and fishes 

Though this project does not lie within core habitat area.  No any threatened plant were observed 
within the project circumference.   There is found some bird species near to project site, though 
bridge project will not suffer to threatened birds species.  However there will be short term negative 
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effect on fish species at river system. This impact will be direct, site-specific in nature, short term, 

having medium magnitude, hence will be insignificant 

B) Oprational Phase  

 Under bridge wildlife movement 

The project site does not lie on core wildlife habitat area. Sometimes there seems movement of 
elephants.  Though, under bridge wildlife movement will be major impact after construction of 
bridge. Habitual movement elephant will not stop within this corridor and physical structure can be 
obstruction factors for continuous movement of elephant. The envisaged impact will be direct, local, 
long term and of moderate magnitude, hence will be significant. 

Table 20: Summary Matrix of impact identification, prediction and evaluation (Adverse Impact- 
Biological Environment) 

Activity 
Potential 

Negative Effects 

Type of Impacts 

Nature Magnitude Extent Duration Rating 

Construction 
Phase 

Disturbance to aquatic life 
D M(20) 

SS 
(10) 

LT(20) 
Significant 
(50) 

Disturbance to wildlife migratory route 
D M(20) L (20) LT(20) 

Significant 
(60) 

Effect to ground vegetation such as 
invasive and weed species and bushy 
areas 

D M (20) 
SS 
(10) 

ST (10) 
Insignificant 
(40) 

Disturbance on threatened plants, 
animals, birds and fishes

IN M (20) 
SS 
(10)

ST (10) 
Insignificant 
(40)

Operation 
Phase 

Under bridge wildlife movement 
IN M (20) L (20) LT (20) 

Significant 
(60) 
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7 ALTENATIVE OF THE PROPOSAL  

Alternative analysis involves an examination of alternative ways of achieving objectives of the 

proposed project. The aim of alternative analysis is to arrive at a development option, which 

maximizes the benefits while minimizing the adverse impacts. EPR, 1997 provides essential aspects 

to be considered, as per the nature of the project.  The alternative analysis of Tunamuna Khola 

Bridge Project has been done in the following aspects. 

 Design 

 Project site 

 Alternative design and construction approach 

 Alternative schedule and process 

 Alternative resource 

7.1 Design 

There are different preferred types of bridge viz: Pre-stressed Concrete or Suspension, Cable Stayed, 

Arch or Steel Truss. After the detail study of geological setting of the area, economy, and suitable 

engineering design Pre-Cast RCC T-Girder was found most suitable. This option was selected to 

avoid the impact of the river bed constriction and implication of foundation excavation on the water 

quality and aquatic ecology of the river. The construction approach selected is a labor based 

approach with minimum utilization of the machine power. This approach is considered beneficial as 

it provides maximum job opportunity to the local area people. 

7.2 Project Site 

To minimize the cost, as well as environmental resources (physical as well as socio-economic), 

locating a bridge in the geologically sound and hydrologically safe area within the road alignment 

layout of the area is essential. The present location of the bridge as it lies within the existing road 

network and has geologically sound and hydrological safe properties has been identified as the best 

site from environmental and socio-economic perspective.  

7.3 Process, time schedule 

There can be basically two types of construction methods generally adopted in Nepal. These are 

conventional and labor based approach. Conventional methods needs heavy machineries and 

equipment, concrete structures, bituminous surfacing, lined side drains, culverts, RCC retaining and 

breast wall are extensively involved. This method needs high level of skill capabilities. On the other 

hand, labor based approach is manual, environmental friendly, low cost, participatory, technically 
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appropriate for fragile and vulnerable geology. The construction approach selected is both 

conventional and labor based approach with minimum utilization of the machine power. The water 

diversion work after the construction completion needs use of heavy machines line dozer, vaccue. To 

construct foundation, machine will be used. This approach is considered to make economical. A 

construction schedule of 24 months have been proposed taking into consideration of the climatic and 

hydrological condition of the area. The schedule emphasizes that the active construction of 

foundation of the bridge is accomplished in the dry periods including collection of sand and 

aggregates from the river bed during this period only to minimize the impact on the water quality and 

aquatic ecology. 

7.4 Raw Materials to be used 

As cement and steel/rod has no alternative resource base within the area, these materials will be 

sourced from the Nepalese and Indian market to meet the requirements. For aggregates two options 

were evaluated. The first option opening up a quarry for aggregate was rejected as the option might 

infringe upon the local land stability and erosion issue apart from the land acquisition issue. The 

second option of sourcing the required aggregate from the river bed is prioritized as the option does 

not infringe on the local environmental conditions adversely compared to the first option. Among the 

construction modality options, maximization of labor based option was preferred as it provides job 

opportunity to the local area people. 

7.5 Others (No Action) 

Due to lack of road access, local people of Jiwanpur,Ward no.8 & Karkata, Ward no.8 of  Madi, are 

depriving of many facilities and their daily life are very back and cut off from the transportation 

facilities even for educational, health services. No action or no project option is maintaining the 

existing socio-economic situation in the Chitwan district. Such an option is against the government’s 

planning policy. The Tunamuna Khola Bridge is proposed to be constructed across Tunamuna Khola 

along the Madi-Thori Postal Highway.  Therefore no action option is rejected. 
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8 ENVIRONMENTAL AUGMENTATION/ MITIGATION MEASURES 

For the impacts, practical mitigation measures (or actions) have been proposed to mitigate the 
possible environmental and social impacts that may result due to project implementation 
(construction and operation). The proponent of the project has prime responsibility in carrying out 
the indicated mitigation measures. Four categories of environmental and social mitigation measures 
are generally identified:  

•  Preventive or Impact avoidance measures are usually implemented at the project planning 
and design stage, in order to eliminate or minimize from the onset all anticipated adverse 
impacts. 

 •  Corrective or Reductive measures are those used to eliminate a source of impact or reduce its 
intensity to an optimal or acceptable extent. 

 •  Compensatory measures seek to compensate for impacts that cannot be mitigated and for 
residual impacts of the project after implementation of mitigation measures. 

 •  Enhancement or Benefit Augmentation measures are used to improve existing environmental 
or social conditions, which are not directly affected by the project. Such measures may be 
implemented outside the study area. To be efficient, these measures must be defined in 
cooperation with all stakeholders. 

8.1  Beneficial Impacts Augmentation Measures  

The development efforts particularly the development of transportation network will have multifold 
beneficial impacts. Bridge projects are generally intended to improve the economic and social 
welfare of the people. The largest beneficial impacts will be on the socioeconomic environment as 
given below with their appropriate benefit augmentation measures. 

A) Construction Phase  

The following beneficial impacts augmentation measures are recommended during the construction 
stage of the bridge.  

 Employment Opportunities to locals and Increase of Income 

The project will give priority to the socially deprived and excluded, disadvantaged and marginalized 
people as far as possible as per experience and skill. Promotion of the skill to local manpower 
through various training programmes which might generate multiplier effect in economy. 

 Enhancement of Technical Skills  

Workers will acquire the additional knowledge through material handling, during occupational safety 
trainings. Enhancement of technical skills will be an important livelihood enhancement measure for 
landless and other vulnerable groups whose dependency in agriculture is nominal. As this is the side-
effect of above enhancement measure, no additional amount has been allocated.  
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 Possible Market Development 

As the municipality will control and promote the development of market in coordination with various 
other government and non-government organizations, so, proponent itself don’t require augmenting 
this benefit.  

 Enhancement of Community Development Service of project affected area 

No augmentation measure has been suggested for this benefit. Municipality will manage planned 
growth with required infrastructure facilities. 

B) Operation Phase  

The following beneficial impacts augmentation measures are recommended during operation stage of 
the bridge.  

 Promotion of Possible Business, Market Development  

Municipality will manage planned growth with required infrastructure facilities. 

 Tourism Development Opportunity 

Proponent itself donot requir to augment this benefit as various government and non-government 
organization will promot the tourism of the proposed. Municipality will manage planned growth with 
required infrastructure facilities. 

 Increase in economic activity 

No augmentation measure has been suggested for this benefit. Municipality will manage planned 
growth with required infrastructure facilities. 

 Appreciation of land values 

Promotion of land development and land use planning along the road corridor and other local areas 
are necessary to avoid encroachment. 

 Reduced Traffic Disruption during Rainy Season 

Local government, stakeholder, public aware sustainability of proposed bridge. No augmentation 
cost have allocated for its management. 

 Improved Transportation Accessibility  

The proponent and local government will make necessary arrangement of regular inspection and 
maintenance. No mitigation cost allocated for its management on EIA. 

Assessment of Identified/Predicted Beneficial Environmental Impacts and Recommended Benefit 
Augmentation Measures  
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Table 21: Matrix showing Impacts, Enhancement Measures, Enhancement Costs and Responsible 
Agencies (Beneficial Impacts) 

A
ct

iv
it

ie
s 

Potential 
Beneficial  

Impact 
Benefit Augmentation Measures 

Mitigation 
cost 

Responsible Agencies 

Executing 
Agency 

Supporting
Agency 

C
on

st
ru

ct
io

n
 

Employment 
Opportunities to 
locals and 
Increase of 
Income:  
 

Job preference will be given to local 
community, disadvantaged and marginalized 
groups.  Employee can saved their earn 
money and utilized their earned wages for 
micro and small scaled enterprises, benefit 
will be durable. 

No 
additional 
cost is 
required 

Contractor Proponent 

Enhancement of 
Technical Skills  

Workers will gain technical knowledge 
during preparation of construction material 
and its handlings. The labor can use their 
earned skills to other project. This will be 
supportive in long term employment 
generation. 

No 
additional 
cost is 
required 

Proponent Proponent 

Enhancement of 
Community 
Development 
Service of 
project affected 
area 

Project will facilitate to community 
development service through public hearings 
and social audits. 
 

No 
additional 
cost is 
required 

Contractor
& 
Proponent 

Proponent 

Possible Market 
Development 
 

Priority to local products, local market and 
local contractors. Local will get 
opportunities of selling their agro product to 
project worker on good price. In order to 
meet the daily demands of the contractors 
and construction workforce, there will be 
possibilities of opening of new tea stalls, 
restaurants, and consumer good shops at the 
Village. The local community will be 
benefitted from this new commercial and 
economic activity.  

No 
additional 
cost is 
required 

Proponent 
/Rural 
Municipali
ty 

Proponent 
/Rural 
Municipality

O
p
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io
n

 

Promotion of 
Possible 
Business, Market 
Development  
 

Municipality and local government will 
manage planned growth with required 
infrastructure facilities for the healthy and 
hygienic environment in the market place. 

No 
additional 
cost is 
required 

Proponent Proponent 

Appreciation of 
land values 

Promotion of land development and land use 
planning along the road corridor and other 
local areas 

No 
additional 
cost is 
required 

Proponent Proponent 

Improved 
transportation 
accessibility  

The proponent and local government will 
make necessary arrangement of regular 
inspection and maintenance. No mitigation 
cost allocated for its management on EIA. 
 

No 
additional 
cost is 
required 

Proponent Proponent 

Tourism 
Promotion 

The flow of tourist will be increased in all 
season after construction of project.  
Municipality and local government will 
develop tourist attraction plan in their annual 
plan. 
Conduct training related to tourism 

No 
additional 
cost is 
required 

Local 
Governme
nt/Municip
ality 

Local 
Government/
Municipality
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promotion to local people 
Develop the physical infrastructures such as 
hotels, recreational and entertaining places  
etc  

Reduced Traffic 
Disruption 
during Rainy 
Season 

Local government, stakeholder, public aware 
sustainability of proposed bridge. No 
mitigation cost allocated for its management.
 

No 
additional 
cost is 
required 

Local 
Governme
nt/Municip
ality 

Local 
Government/
Municipality

 

8.2 Adverse Impacts Mitigation Measures 

8.2.1 Socio-Economic & Cultural Environment 

A) Construction Phase 

 Health, Sanitation and Occupational safety   

Contractor will be responsible for occupational health and safety measures. First Aid kit box must be 
provided to workers during construction. The provision of providing sign and signal on sensitive and 
unsafe areas is must so that it could be visible from distance apart. Basic safety tools like helmet, 
boots, gloves, masks and safety belts should be provided to workers. Facility of drinking water and 
establishment of temporary pit latrine will be provided to control water pollution and to avoid open 
defecation. Some other safety guidelines for working on bridges are.  

 No-one may gain access to the site unless they are authorized by the Engineer or the 
contractor. Wherever possible the working area should be isolated from the public.  

 All persons engaged in bridge work of any kind must be trained or under training in the 
precaution to be followed, apart from the detailed training for their particular job.  

 No person may work unaccompanied unless they are in a safe area. All personnel must leave 
the work area to take refreshments, meals.  

 During site works, all working areas shall be clearly marked off and personnel informed of 
the dangers.  

 All access equipment, ropes and tackle must be regularly inspected and adequately 
maintained in a sound condition.  

 Where persons could fall over edge of a bridge or embankment, temporary guard rails or 
ropes should be installed.  

 Care must be taken to prevent tool and loose objects falling from the bridge.  

 Any scaffolding that is used must be composed of good quality materials. Bamboo should be 
freshly cut, of strong and flexible nature. Scaffolding must be correctly erected by competent 
persons and of appropriate capacity.  

 Appropriate protective clothing must be used, including, where necessary, shoes with slip 
resistant soles.  

Budget of NRs. 260,000 is allocated for the provision of First Aid Kit, Safety Equipment and sign 
and signal boards and Orientation to Labours about OSH. 
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Table 22: Cost Estimation for OSH 

S. No. Activities Unit Number Rate (Rs.) Amount (Rs.)

1 
First Aid Kit, Safety Equipment and sign and signal 
boards  

nos LS 200,000 200,000

2 Orientation to Labors about OSH nos 2 30,000 60,000
 Total   260,000

 
 Conflicts between outsider and local people 

Construction workers from outside the project area must be well-informed about the general norms 
and values of society. The construction workforce will be instructed to respect local people, 
especially the female members and observe/follow the local culture and tradition. Workforce will be 
discouraged to involve in activities like gambling and alcoholism. Local people will be informed 
about project activities, requirements and time schedules. Local people will be given maximum 
priority in employment.  

 Issue of Law and order 

The contactor must develop the protocol as per environmental management guideline. The contractor 
must comply all environmental management law and order of Nepal government and international 
conventions. At the same time, contractor must be trained and raised aware to employee about legal 
binding and legal opportunities to worker. Contractor must be aware about issues about child labour, 
gender equity. This training can fruitful for complying the international labor law and national 
policies 

 Pressure on local services and Consumption of local resources 
 

Labour camps for construction workers and their daily needed items including services will be 
arranged by the Contractor. Furthermore, labour camps will be established after receiving approval 
from the local government. The contractor will manage some utilities like communication, lighting 
and cooking energy, drinking water supply, etc. within the camp so as to avoid the pressure on local 
services. Local people will be consulted to build consensus on sharing the community infrastructures 
such that it will not significantly affect the local people. The contractor will be responsible for 
reconstruction and rehabilitation of damages infrastructure and physical property due to their 
activities. 

 Gender Discrimination  

Project will establish agreement with contractors to consider male and female equally for wage 
distribution for works of similar nature. Male workers will be instructed to respect their female 
counterparts. There will not be differentiation between local and outsiders. 

 Child Labor Issue 

Child labor will be prohibited totally. Project proponent will establish agreement with contractors to 
prohibit child labor and the program will monitor the compliance regularly.  

 Obstruction to vehicle crossing across the river 

The approach road must be built up as per bridge standard. At the same time river diversion and road 
diversion also built up with sufficient consideration. Driver must be well known about situation of 
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road and bridge. The width of a crossing is limited to that necessary to facilitate the safe access and 
egress of the driveway. The vehicle access crossing should generally be sited to the side of the 
frontage, not in the centre. The parking space should not obstruct the main pedestrian access to the 
property. 

 Change in social behaviour of local 
The mitigation measures recommended will be facilitating awareness raising programs to local 
community about negative social behaviour like gambling, excess use of alcohol. Contractor must 
select maximum local person as employee and outsider must be aware to limit the interaction to local 
community.  

B) Operation Phase 
Possible Township/Ribbon settlement and market development/ Encroachment of approach 
road/ Use of bridge and approach 

Mitigating the negative impact of the new settlement is to discourage haphazard development of new 
settlements. Awareness related to the consequences of unplanned settlement is a must. Similarly, 
enforcement of law, planning of land development for planned settlement should be done. Efforts 
must be given by concerned agencies for infrastructure facilities like drainage, sewerage etc. 

Bridge Safety Measures/ Operation of bridge and approach road 

The mitigation measures adopted will be:  

 Installation of reflectorized Bridge Sign Board and delineator along the road and bridge; 

 Appropriate design of bridge taking into account for the bridge safety measures;  

 Speed limit signs shall be used in appropriate areas to reduce accidents and   

 Application of appropriate road safety measures with the help of 3-E i.e. Engineering, 
Enforcement and Education.  

 The bridge and the approach road will be repaired and maintained regularly. 

  The proponent will allocate budget for the regular inspection and the maintenance of bridge.  

NRs. 32,000.00 is allocated for Providing & Installation of reflectorized Bridge Sign Board. 

Table 23: Cost for the Bridge Safety 

S. No. Activities Unit Number Rate (Rs.) Amount (Rs.)

1 
Providing & Installation of reflectorized Bridge Sign Board
of size 1.5mX0.75m with steel stands including all 
reinforcement works & formwork complete.(SS-1500)  

no. 2.00 20,000.00 32,000.00
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Table 24: Matrix showing Impacts, Mitigation Measures, Mitigation Costs and Responsible 
Agencies (Adverse Impacts - Socio-Economic & Cultural Environment) 

A
ct

iv
it

y Potential 
Adverse  
Impacts 

Mitigation  Measures 
Mitigation 

cost 

Responsible Agencies 

Executing 
Agency 

Supporting 
Agency 

C
on

st
ru

ct
io

n 
P

ha
se

 

Occupational 
health safety 
of workers 

• Safety arrangements like provision of 
First Aid Kit Box and standby 
medicine for workforce during 
working period and emergency.  

• Provision of helmet, boots, globe, 
mask and safety belts etc. Public 
must be isolated from construction 
sites. 

• Worker must be trained for their 
particular job.  

• During site works, all working areas 
shall be clearly marked off and 
personnel informed of the dangers.  

• Appropriate protective clothing must 
be used, including, where necessary, 
shoes with slip resistant soles. 

NRs. 
260,000 

Contractor Proponent 
/Consultant 

Water Supply 
& Sanitations  
for workers 

• Open defecation must be prohibited 
around project site.  

• Establishment of temporary pit 
latrine will be provided to control 
water pollution and to avoid open 
defecation.  

• Contractor must be supplied daily 
safe drinking water. Awareness to 
worker about the sanitation must be 
done 

• All personnel must leave the work 
area to take refreshments, meals.  

No 
additional 
cost is 
required 

Contractor  Proponent / 
Consultant/
Local 
government 

Conflicts 
between 
outsider and 
local people 
 

• Local people will be given maximum 
priority in employment.  

• Outsider must be well-informed 
about the general norms and values 
of society.  

• Outsider must be respect local 
culture and tradition.  

• Workforces will be discouraged to 
involve in activities like gambling 
and alcoholism.  

No 
additional 
cost is 
required 

Contractor  Proponent / 
Consultant/ 
Local 
government 

Pressure on 
local services, 
commodities, 
food supply 
from external 
workforce 
and in-
migrants 
 

• Labour camps for construction 
workers and their daily needed items 
including services will be arranged 
by the Contractor. 

• The contractor will manage some 
utilities like communication, lighting 
and cooking energy, drinking water 
supply, etc. within the camp.  

• The contractor will be responsible 
for reconstruction and rehabilitation 
of damages due to their activities. 

 

The 
required 
cost has 
included 
within 
project and 
no other  
additional 
cost has 
allocated 

Contractor  Proponent / 
Consultant/
Local 
government 
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Possibility of 
exploitation 
of women 
during 
working 
condition and 
possibility of 
involvement 
of child 
labour.  
 

• Enforcement labor policy.  
• Prohibition of use of child labor in 

the force.  
• Must implement the gender equity 

protocol 

No 
additional 
cost is 
required 

Contractor Proponent 
/Consultant 
 

Obstruction 
to vehicle 
crossing 
across the 
river 
 

• The approach road must be built up 
as per bridge standard.  

• Driver must be known about 
situation of road and bridge.  

• The vehicle access crossing should 
generally be sited to the side of the 
frontage, not in the centre.  

• The parking space should not 
obstruct the main pedestrian access 
to the property. 

Cost 
included in 
project 
document 

Contractor  Proponent / 
Consultant/
Local 
government 

Change in 
social 
behaviour of 
local 
 

• The mitigation measures 
recommended will be facilitating 
awareness raising programs to the 
communities about negative social 
behaviour like gambling, excess use 
of alcohol. Contractor must be select 
local person as employee and outside 
must be aware to limit the interaction 
to local communities.  

No 
additional 
cost is 
required 

Contractor  Proponent / 
Consultant/
Local 
government 

Issue of Law 
and order 

• The contactor must develop the 
protocol as per environmental 
management guideline. The 
contractor must comply all 
environmental management law and 
order of Nepal government and 
international conventions.  

No 
additional 
cost is 
required 

Contractor  Proponent / 
Consultant/
Local 
government 

O
p

er
at

io
n

 
P

h
as

e 

Possible 
Township/Ri
bbon 
settlement 
and market 
development/ 
Operation of 
bridge and 
approach 
 

• Discourage haphazard development 
of new settlements.  

• Awareness related to the 
consequences of unplanned 
settlement is a must.  

• Efforts must be given by concerned 
agencies for infrastructure facilities 
like drainage, sewerage etc. 

No 
additional 
cost is 
required 

Contractor  Proponent / 
Consultant/
Local 
government 

Bridge Safety 
Measures  
 

• Installation of reflectorized Bridge 
Sign Board and delineator along the 
road and bridge. 

• Application of appropriate road 
safety measures with the help of 3-E 
i.e. Engineering, Enforcement and 
Education.  

• The bridge and the approach road 
will be repaired and maintained 
regularly. 

• The proponent will allocate budget 

NRs. 
32,000  

Contractor  Proponent / 
Consultant/
Local 
government 
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for the regular inspection and the 
maintenance of bridge.  

8.2.2 Physical Environment  

A) Construction Phase  

 Diversion of river 
 

Contractor will built and maintain the river diversion as recommended on the detail bridge design 
report. The Contractor is advised to construct the bridge off season storm events.  Diverted part of 
water flow can erode bedding of river so that contactor must compact soil and cover by crown 
vegetation. Bridge construction should be completed on proposed schedule.  After construction of 
bridge the diversion access will be dismantled and reclaimed. 

 
 Diversion of road 

 
Contractor will built and maintain the river diversion as recommended on the detail bridge design 
report. A diversion road must be constructed with hume pipe in the water course. Pedestrians, 
cyclists will use corner of diverted road for minimizing the traffic congestion. At the same time 
contractor will try to provide to Pedestrians, cyclists with appropriate safe and attractive routes. After 
construction of bridge the diversion access will be dismantled and reclaimed. 
 

 Soil erosion/River bank  soil instability  

The bank will be stabilized by appropriate engineering and bioengineering structure. River training 
works such as bio-engineering with hardwood retaining structure, gabion basket, and plantation of 
local species at upstream and downstream of the project on both banks extending up to 500 m on 
both sides and banks of the bridge will protect the soil erosion of river bank. The necessary river 
training works will be identified. Bridge User Committee will be formed to enforce the protective 
provisions and Local government and proponent will monitor on such activities In Lump Sum about 
NRs 480, 0000 has been recommended for river bank protection. 

 Quarrying/Extraction of construction materials 

Quarry operation and collection of aggregates will be carried out from the suitable area as 
recommended in the IEE approved by DCC. Road and bridge sides, cattle grazing area will be 
avoided for quarry site. The erosion prone areas and nearby sites of community structures will be 
avoided for quarry operation. The quarry sites will be rehabilitated after extraction is completed. 

 Generation, Spoilage, Leakages of construction chemicals 

The chemicals used during construction will be handled properly. Similarly, proper barricades will 
be established to isolate the construction material. Chemicals, oils and fuels will be stored in the 
impervious floor/ secure weather -proof buildings in such a way that no leakage or spillage will 
occur to drainage system. The hazardous chemicals will not be stored within 100 meters periphery of 
permanent water course or spring. Instruction will be done to the construction workforce not to 
dispose the bitumen contaminated aggregate haphazardly and store the unused bitumen contaminated 
materials in a safe site for later disposal as to the instruction of engineer. Prohibit bitumen heating 
from tradition methods in an open environment and limit bitumen spreading as per only requirement. 
Project will manage impact mitigation cost of spoil, and  leakage of construction chemicals.  
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 Generation of organic, inorganic, sanitary and solid materials 

The solid waste generated from the construction/labor camp will be segregated at source and 
degradable waste will be used for composting. All the camp wastes and construction wastes will be 
placed in the designated waste collection pits away from the water path. The separate storage areas 
will be established for all punctured containers (drums, carboys, flasks etc) and will be processed for 
selling to scavengers. Similarly, the offsite activities of the workforce that are potential to cause 
pollution of surface and subsurface waters will be prohibited. Project will manage impact mitigation 
cost of organic, inorganic and sanitary management such as separation bins and compost pits, from 
project cost. 

 Stockpiling, Spoil Disposal and Transportation of Material 

Limited quantity of material will be used for construction, and all the spoil will be used up for filling 
up the approach road.  Proper drainage will be arranged around the stockpile area. Only required 
aggregates will be collected from approved quarry site sustainably whenever required. Floodways, 
natural drainage paths, water bodies, farmlands will be avoided. Stockpiling of the construction 
aggregates will be done above the high flood level of the river. Stockpiling of the cement and other 
materials in shaded structures within the construction camp will be made. Spoil generated from 
excavation of the abutment and foundations will be used for land filling or reclamation for approach 
road construction and river training works. 

 Relocation of electric pole 

Electric pole must be relocated taking permission from local government electric office and 
community people. The proper management of electric pole must do and awareness about electric 
pole will be done by contactor. About NRs 5000 has been allocated for the relocation and 
compassion, if any pole has been damaged. 

 Impact on Air Quality, Water Quality and Noise Level 

Air Pollution:  

To mitigate the air pollution and its effect the following measures will be carried out: 
 Construction equipment and vehicles will be regularly examined and maintained in proper 

condition.  

 Water will be sprinkled along access road at least two times a day to reduce the dust 
emission. 

 Proper protection works like fencing by GCI sheets or walls will be done at excavation and 
disposal site.  

 Construction materials will be properly covered during conveyance. 

 Speed limit will be enforced for service vehicles.  

 Workers will be encouraged to use masks. 

All the required impact mitigation cost for air pollution reduction due to project activities, will 
bear project from project cost. 
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Water pollution: The proponent will adopt the following mitigation measures in order to minimize 
the impact on the surface and ground water quality; 

 Disposal of the soil, sludge and the other wastes directly into the water body will be avoided; 

 Prevention of the soil slippage at the toe of stockpile areas by installing barriers at the 
perimeter; 

 Prohibition of the open urination and defecation by workers. Pit toilets will be provided at the 
work sites; 

 Restriction of the vehicle washing in the river; and 

 Safe storage and the wise use of the chemicals. 

All the required impact mitigation cost for water pollution reduction due to project activities, will 
bear project from project cost. 

Noise pollution: Concrete mixer, vibrator, etc. will be maintained in proper condition by applying 
grease and lubricants. 

 Sound producing equipment will be preferred to use only in day time.  

 Earplug will be provided to the worker involved in equipment operations. 

 Crusher plant will be kept at area away from settlement. 

All the required impact mitigation cost for noise pollution reduction due to project activities, will 
bear project from project cost. 

 Approach road construction 

Contactor is responsible for construction of approach road. The contactor must be build approach 
roach as recommended on the detail report about bridge design and construction of the bridge deck, 
abutment, and foundation, as well as by the roadway pavement system, embankment, and 
embankment foundation. The contactor will can use the dry waste material for filling up approach 
road. At the sometime, contactor will compact soil and planted crown vegetation on this side of 
approach road. The proponent, road department, community people and local government will 
maintain it regularly. 

 Land use change 

Appropriate site will be selected from bridge construction spoils disposal and precaution will be 
taken for other land will not be changed. Applying additional protective measures that the remaining 
land will not be lost due to erosion will be given more emphasis. The sites will also be stabilized 
with bio-engineering technologies 

B) Operation Phase  

 Narrowing of river channel 

Contactor can use the flooded waste particles and stone with sedimentation, hence sedimentation 
must be revoked from bridge span. 
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 Erosion of river bed and Change the river course 

The bank will be stabilized by appropriate engineering structure. Project infrastructure will be 
protected by river training works upstream and downstream of the project and on both banks 
extending up to 500 m on both sides and banks of the bridge. The necessary river training works has 
been already recommended as river bank protect during construction and project will regularly 
maintained will be done by Department of Road. Bridge User Committee will be formed to enforce 
the protective provisions and DCC will monitor on such activities. 

 Increased in intensity of sedimentation around  bridge location 
 

Foundation works will be avoided in rainy season. Blockage of river flow will be cleared 
immediately. Foundation work in river will be done by constructing the bund around the work so that 
mud slurry will be accumulated. Adopting the method of pumping mud slurry to avoid sediment load 
discharge in the river while working on abutment and piers seems to be important. 

Table 25: Matrix showing Impacts, Mitigation Measures, Mitigation Costs and Responsible 
Agencies (Adverse Impacts - Physical Environment) 

Activity 
Potential 
Negative 
Effects 

Mitigation Measure 
Mitigation 

cost 

Responsible Agencies 

Executing 
Agency 

Supporting 
Agency 

Constru
ction 
Phase 

Diversion of 
river 
 

• Water diversion will be implemented by 
the Contractor to maintain the work site 
as water-free.  

• The Contractor is advised to construct 
the bridge off season storm events.  

• Diverted part of water flow can erode 
bedding of river so that contactor must 
compact soil and cover by crown 
vegetation.   

• Bridge construction should be completed 
on proposed schedule.  

• After construction of bridge the diversion 
access will be dismantled and reclaimed 

 

Cost 
included in 
project 
document 

Contractor Proponent 
/Consultant 

Diversion of 
road 
 

• To adopt appropriate diversions,
including use of normal bus diversion 
routes, and minimizes the impact on 
businesses and resident. 

• Contractor will built and maintain the 
river diversion as recommended on the 
detail bridge design report.  

• A diversion accesses will be constructed 
with hume pipe in the water course. 
After construction of bridge the diversion 
access will be dismantled and reclaimed.

• Pedestrians, cyclists will use corner of 
diverted road for minimizing the traffic 
congestion. 

Cost 
included in 
project 
document 

Contractor Proponent 
/Consultant 

Approach • The contactor must be build approach Cost Contractor Proponent 
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road 
construction 
 

roach as recommended on the detail 
report about bridge design.  

• The contactor will can use the dry waste 
material for filling up approach road.  

• The proponent, road department, 
community people and local government 
will maintain it regularly.

included in 
project 
document 

/Consultant 

Soil 
erosion/River 
bank soil 
instability 
 

• Bio-engineering such as hardwood 
retaining structure, gabion basket, and 
local species plantation like bio-physical 
structure will be develop at upstream and 
downstream of the project on both banks 
extending up to 500 m. 

• The necessary river training works will 
be identified.  

• Bridge User Committee will be formed 
to protect plantation and structure 

NRs 
48,00,000 

Contractor Proponent 
/Consultant 

Quarrying/ 
Extraction of  
construction 
materials 
 

• Quarry operation and collection of 
aggregates will be carried out from 
approved site of DCC.  

• Road and bridge sides, cattle grazing 
area will be avoided for quarry site.  

• The erosion prone areas and nearby sites 
of community structures will be avoided 
for quarry operation. 

• The quarry sites will be rehabilitated 
after extraction is completed. 

No Cost 
required 

Contractor Proponent 
/Consultant 

Stockpiling, 
Spoil Disposal 
and 
Transportatio
n of Material 
 
 

• Limited quantity of material will be used 
for construction, and all the spoil will be 
used up for filling up the approach road.  

• Proper drainage will be arranged around 
the stockpile area. Only required 
aggregates will be collected from 
approved quarry site sustainably 
whenever required. 

• Floodways, natural drainage paths, water 
bodies, farmlands will be avoided.  

• Stockpiling of the construction 
aggregates will be done above the high 
flood level of the river. 

• Stockpiling of the cement and other 
materials in shaded structures within the 
construction camp will be made.  

No cost 
required 

Contractor Proponent 
/Consultant 

Generation, 
Spoilage, 
Leakages of 
construction 
chemicals 
 

• The chemicals used during construction 
will be handled properly. 

• Similarly, proper barricades will be 
established to isolate the construction 
material.  

• Chemicals, oils and fuels will be stored 
in the impervious floor/ secure weather -
proof buildings in such a way that no 
leakage or spillage will occur to drainage 
system. 

• The hazardous chemicals will not be 
stored within 100 meters periphery of 
permanent water course or spring.  

• Prohibit bitumen heating from tradition 
methods in an open environment and 

Impact 
mitigation 
cost will 
bear project 
from project 
cost, so no 
additional 
separate cost  
has 
recommende
d   

Contractor Proponent 
/Consultant 
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limit bitumen spreading as per only 
requirement.

Generation of 
organic, 
inorganic, 
sanitary and 
solid materials 
 

• The solid waste generated from the 
construction/labor camp will be 
segregated at source and degradable 
waste will be used for composting. 

• All the camp wastes and construction 
wastes will be placed in the designated 
waste collection pits away from the 
water path.  

• The separate storage areas will be 
established for all punctured containers 
(drums, carboys, flasks etc) and will be 
processed for selling to scavengers. Bins 
and compost pits has been placed for 
separation of various wastes. 

Impact 
mitigation 
cost will 
bear project 
from project 
cost, so no 
additional 
separate cost  
has 
recommende
d   

Contractor Proponent 
/Consultant 

Relocation of 
electric pole 
 

• Permission for relocation of electrical 
pole from local government electric 
office and community people will be 
taken.  

• Contactor will responsible for proper 
management of electric pole and 
contactor will replace new if damaged 
during its relocation. 

NR 5000  Contractor Proponent 
/Consultant 

Air pollution  • Construction equipment and vehicles 
will be regularly examined and 
maintained in proper condition.  

• Proper protection works like fencing by 
GCI sheets or walls will be done at 
excavation and disposal site.  

• Construction materials will be properly 
covered during conveyance. 

• Speed limit will be enforced for service 
vehicles.  

• Workers will be encouraged to use 
masks. 

Impact 
mitigation 
cost will 
bear project 
from project 
cost, so no 
additional 
separate cost  
has 
recommende
d   

Contractor Proponent 
/Consultant 

Water 
pollution 
quality 

• Disposal of the soil, sludge and the other 
wastes directly into the water body will 
be avoided; 

• Prevention of the soil slippage at the toe 
of stockpile areas by installing barriers at 
the perimeter; 

• Prohibition of the open urination and 
defecation by workers. Pit toilets will be 
provided at the work sites; 

• Restriction of the vehicle washing in the 
river; and 

• Safe storage and the wise use of the 
chemicals. 

Impact 
mitigation 
cost will 
bear project 
from 
project 
cost, so no 
additional 
separate 
cost  has 
recommend
ed   

Contractor Proponent 
/Consultant 

Noise 
pollution   

• Concrete mixer, vibrator, etc. will be 
maintained in proper condition by 
applying grease and lubricants. 

• Sound producing equipment will be 
preferred to use only in day time.  

• Earplug will be provided to the worker 
involved in equipment operations. 

• Crusher plant will be kept at area away 
from settlement. 

Impact 
mitigation 
cost will 
bear project 
from 
project 
cost, so no 
additional 

Contractor Proponent 
/Consultant 
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separate 
cost  has 
recommend
ed   

Land use 
change 

• Appropriate site will be selected from 
bridge construction spoils disposal and 
precaution will be taken for other land 
will not be changed.  

• Applying additional protective measures 
that the remaining land will not be lost 
due to erosion will be given more 
emphasis.  

• The sites will also be stabilized with bio-
engineering technologies 

No Cost Contractor Proponent 
/Consultant 

Operatio
n Phase 

Narrowing of 
river channel 

• Contactor can use the flooded sediment 
waste particles and stone with, hence 
sedimentation must be revoked from 
bridge span. 

No cost Proponent  Local 
government 

Erosion of 
river 
bed/Change 
the river 
course 

• The bank will be stabilized by 
appropriate bio-engineering structure. 
Project infrastructure will be protected 
by river training works at upstream and 
downstream of the project and which is 
extending up to 50 m on both sides and 
banks of the bridge. 

Cost 
included in 
project 
document 

Proponent  Local 
government 

Increased in 
intensity of 
sedimentation 
around  bridge 
location 

• Foundation works will be avoided in 
rainy season.  

• Blockage of river flow will be cleared 
immediately. 

• Foundation work in river will be done by 
constructing the bund around the work so 
that mud slurry will be accumulated.  

• Pumping mud slurry will carry out to 
avoid sediment load discharge in the 
river while working on abutment and 
piers seems to be important. 

No cost Proponent  Local 
government 

8.2.3 Biological Environment 

A) Construction Phase 

 Disturbance to aquatic life 

The mitigation measures will be:  

•  Restriction of haphazard disposal of garbage and open defecation within the river course.  

• Proper handling of chemicals and other petroleum products.  

• The river channel will be disturbed only in required extent 

• Spoil will be safely managed soon after generated 

• Chemical used in construction will be properly handled 

• Illegal fishing activities by the construction crews will be regulated. 
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About NRs 350000 mitigation cost has been proposed for minimizing the disturbance of aquatic life. 

 Disturbance to wildlife migratory route 

Restriction of bridge construction activities during the night time.  The construction activity will be 
managed so as to minimize disturbance to wildlife; speed limit will be enforced for transporting 
vehicles. The impact can be minimized by employing the local labors. Hunting and poaching by the 
construction crew will be strictly prohibited. Restriction will be put on the use of wildlife meat in the 
construction camps. A hoarding board will be placed at bridge site and locals alike on importance of 
wildlife and conservation. Project will support local organization to organize awareness program and 
training activities to manpower of project and local people about importance of wildlife for 
communities and environment. These activities will support to protect biodiversity of Chitwan 
National Park and Buffer zone.   About NRs 300000 mitigation cost has been proposed for 
minimizing the disturbance of migratory route. 

 Effect to ground vegetation such as invasive and weed species and bushy areas 

The mitigation measures will be:  

Bio-engineering works will be done in the surrounding area of bridge site at both banks of the river. The 
maximum cost has been included on project document though some awareness and prevention related 

cost will be need so NRs 200000 mitigation cost has been proposed for minimizing the effect to 
ground vegetation such as invasive and weed species and bushy areas 

 Disturbance on threatened plants, animals, birds and fishes 

The mitigation measures will be:  

Construction activities will be carried out at day time. Construction chemicals will be restricting to 
contact to water bodies.  Construction materials will not be exposed to river system.  Awareness 
programmes will be organized to educate local people on the conservation of threatened biodiversity. 
Encourage and support local communities and authorities by responsible agencies in controlling 
illegal activity.  About NRs 500000 mitigation cost has been proposed for minimizing the 
disturbance of threatened plants, animals, birds and fishes 

B) Operation Phase 

 Under bridge wildlife movement  

Tallest wildlife (Elephant) in Asian context is found to be 2.7 meter in average height and length 
ranges from 5.5-6.5 meter. The proposed bridge height is 4.92 meter from river bed level to the 
bottom of superstructure (beam). This is sufficient bridge height for mega wildlife (Elephant) so that 
under bridge movement of wildlife will not be disturbed. After construction of bridge the under bridge 

landscape will be converted to natural site with plantation of local plant species. Road safety measure must be 
implicated with sufficient preparedness. Proponent and relevant government agency will bear required impact 
mitigation cost due to disturbance of wildlife to communities and vise-versa due to under bridge wildlife 
movement. 
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Table 26: Matrix showing Impacts, Mitigation Measures, Mitigation Costs and Responsible 
Agencies (Adverse Impacts - Biological Environment) 

A
ct

iv
it

y Potential 
Negative 
Effects 

Mitigation  Measures 
Mitigation 
cost  (NRs) 

Responsible Agencies 

Executing 
Agency 

Supporting 
Agency 

C
on

st
ru

ct
io

n
 P

h
as

e 

Disturbance to 
aquatic life 

• Restriction of haphazard disposal of 
garbage and open defecation within the 
river course.  

• Proper handling of chemicals and other 
petroleum products.  

• Spoil will be safely managed soon after 
generated 

• Chemical used in construction will be 
properly handled 

• Illegal fishing activities by the 
construction of crews will be regulated. 

350000 Proponent Local 
Government  

Disturbance to 
wildlife 
migratory route 

• Restriction of bridge construction 
activities at the night time.   

• Hunting and poaching by the 
construction crew will be strictly 
prohibited. 

• Awareness program will be organized 
about the importance of wildlife and 
wildlife habitat to worker. 

300000 Proponent Local 
Government  

Effect to ground 
vegetation such 
as invasive and 
weed species 
and bushy areas

• Bio-engineering works will be done in 
the surrounding area of bridge site at 
both banks of the river. 

 

200000 Proponent Local 
Government  

Disturbance on 
threatened 
plants, animals, 
birds and fishes 

• Construction chemicals will be 
restricting to contact to water bodies. 

• Construction materials will not be 
exposed to river system.  

• Awareness programmes will be 
organized about the conservation of 
threatened biodiversity and controlling 
illegal activity. 

500000 Proponent Local 
Government  

O
pe

ra
ti

on
 P

h
as

e 

Under bridge 
wildlife 
movement 

• The proposed bridge height is sufficient 
so that under bridge movement of 
wildlife will not be disturbed. 

• After construction of bridge the under 
bridge landscape will be converted to 
like natural site with plantation of local 
plant species.  

• Road safety measure must be implicated 
with sufficient preparedness. 

Proponent 
and relevant 
government 
agency will 
bear cost for 
impact 
mitigation of 
under bridge 
wildlife 
movement   

Proponent Local 
Government  

Table 27: Summary of Project Enhancement and Mitigation Cost 

Impact Parameter/Potential environmental Impact Proposed Mitigation Cost 

Occupational health safety of workers 260,000 

Installation of reflectorized Bridge Sign Board and delineator along the road 
and bridge. 

32,000 

Soil erosion/Bank Instability  4,800,000 
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Relocation of electric pole 5000 
Disturbance to aquatic life 350000 
Disturbance to wildlife migratory route 300000 
Effect to ground vegetation such as invasive and weed species and bushy  200000 
Disturbance on threatened plants, animals, birds and fishes 500000 
Total 6,447,000 
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9 ENVIRONMENTAL MANAGEMENT PLAN 

The Environmental Management Plan (EMP) is to prepare guide implementation of mitigation 
measures and monitoring requirements. It includes institution and their roles in environmental 
management activities, organizational structure of institution for environmental management and 
budget for mitigation measures.  There are mainly two components of an EMP - 1) 
Environmental Monitoring, and 2) Environmental Auditing. 

9.1 Project Management responsibility 

The construction contractor should implement the recommend mitigation measures in this EIA 
report during construction period. Construction Company, proponent, local government, and 
community people should implement the recommend mitigation measures in this EIA report 
during operation period.  Department of Road (DoR), Geo-Environment and Social Unit (GESU) 
and local government will be monitoring agency of the project activities, environmental impacts 
of project and its management during construction and operation period. 

9.2 Monitoring Indicators 

Monitoring will be carried out in a transparent and credible manner by using established 
indicators. To ensure that the monitored parameters are replicable, i.e. do not depend on the 
person or specific methodology used, the selected indicators are easy to be verified and 
controlled by the agencies where the final monitoring and supervision responsibility remains. 

9.3 Environmental Monitoring Plan 

A monitoring program is essential in order to collect up-to-date baseline conditions and for 
evaluating environmental impacts and the effectiveness of the mitigation measures adopted. The 
EIA monitoring process should generate meaningful information and improve the 
implementation of mitigation measures. According to the EPR 54, the concerned body shall 
monitor and evaluate the implementation of the project on the environment. However, the project 
proponent will be primarily responsible for carrying out different activities as mentioned in the 
EMP, as a part of the EIA, with the help of local people, local government and concerned parties. 
The following sections identify the types of monitoring required, monitoring schedule, and the 
parameters to be monitored. 

Baseline Monitoring 

A Baseline Study is required to compile and maintain a database on environmental conditions 
prior to the implementation of the project. This is especially important if the Project 
Implementation is delayed due to unforeseen circumstances and information given in the EIA 
needs to be updated. The baseline data recorded before the Project Implementation will facilitate 
the comparison of the information obtained during the monitoring activities and in auditing of the 
project.  

Compliance Monitoring 

The following activities should be conducted to ensure compliance with the recommendations of 
the EIA Study: Following the completion of the detailed design and the tender documents, 
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confirm that all the mitigation, compensation and rehabilitation measures recommended by the 
EIA Study have been incorporated. The mitigation measure, responsible agency, and mitigation 
cost has been presented in below table 

Table 28: Proposed Compliance Monitoring Indicators and Verification technique and schedule for 
monitoring 

Parameter/Impacts Verifiable Indicators Verification Methods 
Implementation 
Phase/frequency 

Compliance to occupational 
safety and hazards 

Number and type of accidents, 
adequacy of occupational 
safety measured provided, 
compensation provided in case 
of fatal accidents or invalidity.

Spot checks at work 
sites, photos, accidents 
records, health 
records, interviews 

During 
construction/three 
times  

Health and sanitation due to 
disease transmission, air 
pollution, water pollution and 
noise pollution 

Record cases of infection or 
health problem, first aid 
medical arrangement 

Discus with local 
people and health 
workers, records of 
health post 

during construction 
phase / three times 
 

Pressure on local services and 
Consumption of local 
resources 

Availability of toilet, drinking 
water supply, electricity, 
vegetables etc.  

Spot checks at work 
sites, photos 

During 
construction/three 
times 

Conflict between local and 
outside workers 

Registered records at local 
level & police station 

Local observers and 
witnesses of quarrel 
and conflict 

During construction/ 
three times 

Skill training to local people Training programs for skill 
development, occupational 
safety and environmental 
protection 

Specifications; 
Training records, 
check training 
program reports, 

During 
construction/once 

Discrimination and  labor law Specification of marginalized 
& vulnerable group as quota 

Record of laborers’ at 
work, interviews 

Beginning 
construction and 
during const. 
phase/twice 

Property acquisition and 
compensation 

Preparation of inventory of 
infrastructures likely to be 
affected 

Public consultation  Before 
construction/once 

Impact on aquatic life  Distribution of fishes and 
other aquatic life  

Interviews with local 
people and   
observation 

During 
construction/twice  

Disturbance on wildlife 
movement under bridge 

List about  migratory species, 
Events of hunting and killing 
of wildlife 

Interviews with local 
people  and concern 
stakeholders 

During construction 
phase/ twice 

Impact on invasive vegetation List of invasive disturbance  
species 

spot observation and 
consultation with local 

During construction 
phase/ twice 

Slope and bank instability and 
erosion 

Inclination, bank/slope 
failures, causes 

Observation and 
interview 

during  construction 
period/ once 

Management of construction 
of camps 

Solid waste, Sanitary waste 
management 

Disposal site, 
Dumping site, 
Sanitation (toilet) 

During construction 
phase/ twice 

Stockpiling of construction 
materials and disposal of 
waste 

Changes in landscape, affected 
soil productivity 

Site observation, 
photos 

during construction/ 
twice 

Quarrying of construction 
materials 

Changes in landscape, water 
logging 

Site observation, 
photos 

during 
construction/three 
times 

Measure to protect 
environment from air, noise 
and water pollution 

Dust level and noise level at 
work site, near settlements, 
visual observation 

Inspection, testing of 
sample of water if 
necessary 

During construction/ 
once 
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Parameter/Impacts Verifiable Indicators Verification Methods 
Implementation 
Phase/frequency 

Channelization of river course bank/slope failures, river bed 
scouring measurement 

Site inspection, 
discussion with 
project management,  

During construction/ 
once 

Impact Monitoring 

The actual impacts caused by Project Implementation should be closely monitored during the 
construction and operation of the project to examine the effectiveness of the mitigation measures. 
The following activities need to be conducted for impact monitoring: 

Table 29: Proposed Impact Monitoring Indicators and Verification technique and schedule for 
monitoring 

Parameters/ 
Issues 

Verifiable Indicators Verification Methods 
Schedule/ 
Frequency 

Socio-economic and Cultural Environment 

Population pressure  around 
the site of bridge 
construction/approach road 

Demographic, economic and 
education data of project affected ward 
 

Observation, Interview 
with local people  

During 
operation/once 

Trade and Commerce Nos. of shops increased & decreased, 
rental of houses 
 

Observation, 
interviews, photos, 
Municipality records  

During 
operation/twice 

Change in socio-economic 
structure 

No. and extent of new settlement 
/types and ethnic groups/No. and 
extent of new business, new services 
 

Observations, 
interview, 
Municipality records 

During 
operation/twice 

Urination and deifications Whether urination and deification 
practice at the bridge foundations, pier 
are present or not 

Observation and use 
of public toilets 

During operation

Impact on aquatic  life  Fishing, disturbance to aquatic life, 
trade of fishes 

Interview with local 
people/ observations 
on local markets 

routine during 
operation/once 

Physical Environment 
Impact on land use pattern Status of road side land; 

 
Observation, data 
collection and analysis 
and interview  

operation 
phase/once 

Bank/Slope stability and 
erosion 

Inclination, Bank/Slope failures, 
causes; Drainage facilities such as 
catch drain, side drains and 
functionality of cross drainage 
structures ; Fresh gullies and erosion; 
Success/failure of bio-
engineering/river training solutions 

Site observation, 
photos 
Discussion with 
technicians 

Continuously 
during 
operation/once 

Water quality Observation of defecation and waste 
disposal around water sources near 
construction sites. 

Visual observation,  During  
operation/once 

Noise quality Traffic level 
Noise generating activities 

Assessment of noise 
level on site by 
measurement by 
decibel meter and 
interview with 
stakeholders  

During 
operation/once 

Air Quality Dust level in ambient air Visual inspection 
measurement of total 
suspended solid, 

During   
operation/once 
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Parameters/ 
Issues 

Verifiable Indicators Verification Methods 
Schedule/ 
Frequency 

Socio-economic and Cultural Environment 

particulate matter  
Possible Quarry site 
operation 

Quarry sites operated near to the 
bridge foundations both upstream and 
downstream at least 500 m 

Observation, Interview 
with locals 

During operation 
phase/ 

Bridge maintenance & 
emergency work 

Whether bridge foundations, piers are 
cracked or not or any damages 

Observation During operation 
phase/ 

Road Safety and Bridge 
safety signs 

Erection of signboards Observations During operation 
phase/ 

Congestions  around the 
bridge approached road 
affecting visibility 

Whether haphazard parking has been 
avoided or not? Whether no parking 
signs are erected or not? 

Observations/ 
Interview with local 

Operation of 
road and bridge 

Construction of drainage 
along the approach road, 
access road and diversion of 
river  

Construction of those  structure Observations During 
construction 

Biological Environment 
Disturbance at Under bridge 
Movement  

Disturbance to elephant movement   Interview with local 
people/ observations 
on local markets 

routine during 
operation/once 

Impact on vegetation Disturbance to herbs  Interview with local 
people/ observations 
on local markets 

routine during 
operation/once 

Impact on aquatic  life  Fishing, disturbance to aquatic life, 
trade of fishes 

Interview with local 
people/ observations 
on local markets 

routine during 
operation/once 

9.4 Responsible Monitoring Agencies  

The Project Proponent, being the Department of Roads under the Ministry of Physical Infrastructure 
and Transport (MoPIT), is the main responsible implementing agency for managing the construction 
and maintenance of the proposed bridge. In most cases where monitoring refer to the proponent as 
the principal responsible implementing agency, the specific tasks refer to the direct involvement of 
the GESU of the DoR. Buffer zone community forest plays an important role in the protection of 
flora and fauna. Local government and Ministry of Home Affairs are main responsible organization 
for the road safety and enforcement of traffic regulations. 

9.5 Grievance Redress Mechanism 

To demonstrate compliance with the environmental management, the proponent will instruct the 
construction contractors through environmental expert to maintain daily records of his mitigation 
implementation works in retrievable forms at its office during the construction phase. Contractors 
will keep records of the employment of the local area people, Nepali and foreigner and will submit 
such records to the environmental expert  every three month. Similarly records of occupational 
health will also be documented in retrievable forms and submitted to environmental expert  every 
three month. Besides, records of instructions, trainings, and land area rented with agreements will 
also be submitted to the environmental expert  regularly or when it is demanded by the 
environmental expert. The geo-environmental section of the Department of Road will carryout 
monitoring works of the construction contractors and prepares monitoring reports quarterly during 
construction phase. The quarterly reports produced by the geo-environmental section will be 
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distributed to the concerned stakeholders for their comments and suggestions. Any comments and 
suggestions in the form of corrective actions of the stakeholders will be taken into account in the 
subsequent environmental management to enhance the project performance during construction by 
contractor. In the operation phase, the sector road operation and management office will keep records 
of the mitigation and monitoring as required in the retrievable forms. Every year, the sector road 
operation and management office will prepare a compiled report and pass it to the concerned 
stakeholder for comments and suggestions. The sector road operation and management office will 
carry out any recommendations and suggestion in the form of corrective actions of the concerned 
stakeholders. 

9.6 Environmental Auditing 

Environmental auditing assesses the actual environmental impact, the accuracy of prediction, the 
effectiveness of environmental impact mitigation and enhancement measures and the functioning of 
monitoring mechanisms. An environmental impact audit of the bridge shall be performed after two 
years following the operation of the power plant as per EPR provision. The responsibility of the 
environmental audit lies with Ministry of Forestry and Environment. As stated in the national EIA 
Guidelines, the types of auditing that may be carried out as follows: 

Decision Point Auditing: Which examine the effectiveness of the environmental impact assessment 
as decision making tool? 

Implementation Auditing: Which ensures that conditions of consent have been met? 

Performance Auditing: Which studies the work of agencies associated with the project 
management? 

Predictive Technique Auditing: Which critically examine the methods and approach assessment 
procedure adopted during the environmental Impact Assessment?  

The implementation auditing and predictive Technique Auditing will be mainly used for this bridge. 
The following checklist may be used while conducting the audit. 

How have the environmental conditions (physical, biotic ad Socio-economic) changed from baseline 
conditions prior to the implementation of the project. Predicted impacts were the actual impacts 
observed during the project construction. Have mitigation measures have been effective in the 
avoidance, minimization and compensation of the predicted impacts. Any additional mitigation and 
monitoring required for the project 

9.7  Environmental Auditing and Monitoring Costs  

Monitoring cost will be provided by bridge project, DoR. Impact monitoring is essential, which shall 
be carried out by the proponent or GESU. The monitoring and auditing cost is presented in given 
below table . Total monitoring cost for the project construction and operation phase is NRs. 780,000.  
Similarly total auditing costs is NRs. 400,000.00. 
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Table 30: Summary of Monitoring Cost 

Specifications Months Rate Amount (NRs) 

Expert Team Monitoring Cost 
Environmental Expert 2 80,000 160,000
Sociologist 2 60,000 120,000
Biologist 2 60,000 120,000
Logistics   100,000
Preparation of Report   200,000
Cost for Monitoring by GESU   800,00

Total Monitoring Cost   780,000
Auditing after 2 years   400000

Total monitoring and auditing   11,80,000
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10 CONCLUSION  

The EIA exercise for proposed Tunamuna Khola Bridge Project  has been carried out as per EPR. 
The project has various types of beneficial impacts but also has adverse impacts. The EIA study has 
predicted and outlined the beneficial impacts and the adverse impacts as well as. The adverse 
impacts are considered to be nominal as compared to the beneficial impacts. The benefit 
augumentation measures for beneficial impacts and mitigation measures for adverse have been 
proposed along with the possible exploration of alternatives. Therefore, it is recommended to oprate 
the proposal with due consideration and implementation of all the recommended mitigation 
measures. Environmental Management Plan and Environmental Auditing has also been prepared and 
will be implemented for sustainability of project. The project will implement all these so that the 
proposal will more benefits to the environment as well as social welbeings. Any Activity will not 
effective without proper monitoring. The proponent has generaously committed the monitoring  cost 
within project cost. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



EIA Study of Tunamuna Khola Bridge Project                                                                                              DRAFT REPORT 

90 

REFERENCES 

ADB, 2003. Environmental Assessment Guidelines. Asian Development Bank; Kathmandu Nepal. 

Central Bureau of Statistics, 2011. National Population and Housing Census 2011. Thapathali, 
Kathmandu, Nepal. 

Constitution of Nepal.2015. Ministry of Law, Justice and Parliamentary Affairs, Law Books 
Management Board, Kathmandu 

Department of Roads. 2000. Policy document, Environmental Assessment in the Road Sector of 
Nepal. Geo-Environment Unit, Ministry of Physical Planning and Works, Nepal. 

DCC, 2015(2072). District Profile of Chitwan. District Development Office (Now District 
Coordination Commiittee Office),  Chitwan. 

DOR, 2007. A guide to the Environmental and Social Management Framework, Ministry of Physical 
Planning and Works. Department of Roads, Kathmandu 

DoR  2003.Reference Manual for Environmental and Social Aspects of Integrated Road 
Development, Ministry of Physical Planning and Works. Department of Roads, Kathmandu. 

MOFE, 1997. Environment Protection Act, 1997. Ministry of Science, Technology and Environment 
Kathmandu 

MOFE, 1997. Environment Protection Rules, 1997, Ministry of Science, Technology and 
Environment, Kathmandu 

CBS, 2014 Environment Statistics of Nepal. Thapathali, Kathmandu, Nepal. 

National Planning Commission, 1993.  Environmental Impact Assessment Guidelines, (1993). 
National Conservation Strategy Implementation Project, National Planning Commission, 
Kathmandu Nepal 

ESMF, 2007. Department of Road; Road & Bridge Unit, amendment 2013. Kathmandu, Nepal. 

DoR, 2017. Feasibility Study of Tunamua Khola Bridge Project 

Nepal Law Commission, 2007. Policy plan, acts, rule regulation, guideline and standard of Nepal 
government. Constituent Assembly of Nepal, Supreme Court Of Nepal, Commission for the 
Investigation of Abuse of Authority, Ministry of Law and Justice and Office of the Attorney General 
of Nepal 

GoN, 1993.  Forest Act, 1993. Ministry of Law, Justice and Parliamentary Affairs, Law Books 
Management Board, Kathmandu 

GoN, 1991. Labor Act, 1991., Ministry of Law, Justice and Parliamentary Affairs, Law Books 
Management Board, Kathmandu 

GoN, 1999.  Local Self-Governance Act, 1999. Ministry of Law, Justice and Parliamentary Affairs, 
Law Books Management Board, Kathmandu 

GoN, 1999.  Local Self-Governance Rules 1999, Ministry of Law, Justice and Parliamentary Affairs, 
Law Books Management Board, Kathmandu. 

GoN, 1999, Ministry of Population and Environment, 1999. Environmental Protection Act, 1997 and 
Environment Protection Rules, 1999. (Amendment, 1999). Ministry of Law, Justice and Parliament 
Affairs, Nepal 

GoN, 2016.  Municipality profile. Madi Municipality Profile, 2073/74  

GoN, 2012.  National Population and Housing 2011, CBS, 2012  



EIA Study of Tunamuna Khola Bridge Project                                                                                              DRAFT REPORT 

91 

GoN, 2011. Solid Waste Management Act (2011). Ministry of Science and Technology and 
Environment, Kathmandu 

Shrestha K 1998. Dictionary of Nepalese Plant names. Mandala Book Point, Kathmandu, Nepal. 

Shrestha, J. 1994. Fishes, Fishing Implements, and Methods of Nepal. Kathmandu, Nepal. 

ICIMOD, 2016. Winter Study on Outdoor/Indoor Air Quality Measurements in Chitwan. 
http://www.icimod.org/?q=21611.  

Malla R and Karki K,  2016, Groundwater_Environment_in_Chitwan_Nepal 
https://www.researchgate.net/application.ClientValidation.html?origPath=%2Fpublication%2F30341
4786. 

http://www.seismonepal.gov.np/files/listings/145.jpg  

https://www.google.com.np/search?q=seismic+map+after+earthquake+nepal 


