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B. Sign Stody of Species

Mongoose Footpont ¢ laﬁjmd Seal (oghit)

Pellets of Indian hare




Conrmon Leapard Pupmark {Left} and Scat (Right)

Doy scar of Striged Flyazna
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Chainagewise List of LT Line Concrete Pcle

SN Existing Ehafna_ge—
31 BZI+B6S
32 b2 1+865
33 6214885
34 6224200
35 6221225
36 6224900
37 (25 d 80}
35 B27+870
39 628+700
A0 BAO+770
41 BI0+E00
42 E30+380
43 631+700
44 314520
45 324210 |
A6 6324810
47 634+440
48 6344930
49 A35+030
50 639+070
Y ] 6352230
52 640200
53 GA0+230

SN | Existing Chainage
1 594+830
2 596+540
3 5597+200
4 5584905
> (03 +370
b 6034660
7 &03+6E0
3 al3+840
i, 9 BO3+330
10 G044+ 700
11 BO4+750
12 BOS OO
13 H05+450
14 HOG+H80
15 a06+710
L 606+ 750
17 6074170
18 &E07+180
19 a7 +305
20 BOF+840
21 EO7+S10
22 BO08+300
23 6B10+4 10
24 H15+245
25 H17+470
26 &1 74860
27 618+080
28 618+930
29 6214770
| 20 6214855




Chainagewlse List of Solar Street Light

SN | Existing Chainage

1 580:765

2 LEO+7490 ]
2 589+810 |
4 539 F845

5 590+010

A S87+170)

7 GO0+265

g EO2+470

q B02+505

10 BO2+540

11 502570
12 502+595

13 G02+620
14 #0021 650

15 604+300

16 6044770 |

17 &05-+050

18 605+500

19 605+ 640

20 6054730
21 605+810

22 606+705

23 6062870

2 BO7-000

25 507-205

26 6074350

27 BO7+425

78 607+470

29 | BO7+E00

30 | GO7+605

SN | Existing Chainage
31 GO7+700
32 611+040
| 33 511095
| 34 611+150
35 B11+260
36 611+320
37 B18+0320
38 B19+520
39 G19+&00
40 G19+670
41 A19+855
42 BZ0+175
43 5A0+285
44 H20+375
45 62000
45 | b20+520
47 | b2 2+485
AR 5221640
49 6254745
50 626+685
L1 5344520
52 5344925
53 6374520
54 6334975
55 6539+025




Chainagewise List of Water Tap

SN | Existing Chainage | SN | Existing Chainage
1 590+380) 24 6O2+785
| 2 590+67() 25 604+300
3 591+061() 26 605+505
4 5914650 27 605+620
5 591+830 28 5054325
& 502+ 200 29 £06+420
7 562+750 30 &06+470
8 592+360 31 606+630
5 593+720 32 606+830
10 593+990 33 6OS+430
11 594+330 34 6OS+500
12 5944980 35 617+650
13 595+150 36 518+230
14 595+235 37 £519+120
15 | LO5+410 38 5194540
16 595+500 35 £204385
| 17 595+600) 40 623+110
18 595+750 41 6244310
19 595+955 42 635+130
20 £00+025 43 635+780
21 6004065 a4 635+850
22 601+230 45 638+005
23 GCH-+980 a6 638+040
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Chaimagewise List of Transformer

SN | Existing Chalnage
35 BO3+550
ab B0A+2G0
i7 505+140
33 G05+6ES
39 605+745
40 606+ 380
41 606+610
12 6064785 |
43 606+a00
44 G /=710
45 BUE=550
46 B08-910
a7 6B11+375

48 611+885
49 614+330
S0 E18+010
51 £18+290
52 fH18+325
53 619+120
54 519+530
RS 620+210
56 G20H385
57 620+390
Y] G620+620
5O 621+310
&0 622+710
61 623+750
H2 E25%1595
63 £25+800
(ot | E2E+38%
65 26700
&6 635260
&7 036250

SN | Exfsting Chainage |
1 HE85+200
2 585+825
3 591+960
4 SO2+260
5 597+595%
= 592+635
7 522+795
B 592+880
q 553+150
10 5934440
11 5034645
12 594+010
13 L8425
14 594+545
15 594+960
16 | 595£62()
17 595+670
18 S597+140
19 557+170)
20 593+005
21 RES+E30
22 595+905
23 599+350
24 5U5.4 185
25 G00+10
6 BO0+050
27 600+885
28 601+300
25 | 601990
30 BO2+280
31 | &0p+a25
32 | 602+775
33 BR2+380
34 6O3+375







ANNEX XV: GUIDELINE FOR TRAFFIC MANAGEMENT PLAN






I. Treffa- Manzgemenl Flan

A detailed tratfic maragement plan shall e worked out by the ComTactor in comsultation with the
Enpneer and got approved prior 1o seplereolation.

A. Gulding Priuciples
The guiding principles far safety iv road copstruction zonegs are to:

i Provide workers with sale and healthy woeking condions and prevent accidents, injunies, and
irseaze. Bspablish proventive and emergency prepuredness and nespomse measures o dvoid, and
where avoicanz2 i3 not pasgible, to minictize, rdverss impeers and nsks th the health and =afefy
of local cornmninities.

1. Wamn the rmad user clearly und suffGciently in edyuney;

ti.  Provide sads and cicacly marked lanes for preding the moad wsery;

iv Prowvide safe and clearsy marked butter and work zones; and

¥ Frovide adeguate measures Ll conteo] driver bebavicur through consteuction Zonmes,

L. Cumponents of the Construction Looe

Traffic Contvol Zons

It inghides all those arees of camageway in advanes of the actual work sibe which wre requined for
advanced waming of the hazard as well as safety zones, the transiton zones and the working zome iwel”

The Traffiv Contesl Lone can be divided nto three components, which are Lhe Advance Warning Zone.
the Transittom Fone, and Working Zorc. Figurc Mn. . shows the clements of tafifc control woze. A7
consustion Tomes will have A working zone, which iz fasked by a Uransition Lone vor cach direction of
approeching watfi, ahd o advance waminp zone Wil seecede these in e Advance Warning Lone

The "pdvance waming zome”, iz the arcs to warn the read wser of the approuchmg heserd acd to prepare
them for the change in deiving ¢onditions, It i essentizl for treffie contral in the copsguction zone. Jt
shenld provide inforrmation on:

i, The prescnee of the hazand thraugh the ‘Wen at Wark" sign, sconmpanied by the dislence to the
hazard,
i, Ay chanees atfecticp trattic aratpemants (snch a3 a cedoctio in the number of lanes and/or in
the spesd Irmiet) within the iraie comtrol zene;
fi.  Bwten: of the harmard {for example; the [engeh of restricton}; and for general mmformalion;
v,  [he fype of hazard,

Te advance waring #oce & also where the redustion in speed of vehicles stould be nofiied,

The drivess shovld be advised to redoce their speed 30 &5 0 achieve the desircd approach speed hefore
reacling the appecach transition zene. The infonsation in this zone is conveyed tiwongh a series of naffic
signs aluny the lenyth of the zone.



I. Traosition fAode

The fransiticn zone is the area in which the traffic is guided fnto the altered traffic flow paliemn arowmd the
working zone. This 25 one of e most ceucial zones as toe as teaic safery aspects are coneerned becuose
mrost al the movements Ievalved wre merging  turming mm natore. The irénsition #ore has twa conipongnss;
The Approach Transition Zome &nd Termimal Transition Zone.

The initial part of the transition zone called Approsch Transition £one sheold further cedoce the approach
speed of vehicles and channelize them indo the narmower and ‘or rostrictid pumber of [uoes, iF this is
NECEISAry.

Al other corsction zones, it may be necessary to divert traffic awsy from the ongine] camageway and
the Uesigne of the termporiry road pecmetry Swcugh the traasiticn zoce should take Into aeeount he
fonllawinyg fuctors:

i The twming radiug of e loamgest vshicle that genemlly wses the road shou’d be the ruling tadits
for curyves,
ii.  Whero changes In wemizal profiic arc reqoited these should he shallow snozph to allew sefe
passApe of Animal drawn vehiclss {if these are presen: in sipnificant numbers);
. Thezose stould 2eve a pood deainage to @void any staenation of water o= the road serice,
1w, Suwurces vf duost shieuld be minemiced. This s not oaly sseendial for good visibadity b also lor
proper mainterance of sims and harmeoades in the zome.

The teafiic iz takan aczoss the Sassiticn zone mostly wish 1ae help of signs, barricrdes, channelizzs and
peLvarnEnt IArkin s,

Z. ‘Waorking Zone

The: working zime 15 the mone where agtual sonstructinn 5 being underteben. Tt comiainy the work area and
& warking space. a3 well as lateral and longitudinal buffer zones 1o arogte the safery zone tn protect hoth
the workforce foom wayward wedicles entering the area of actudl work ard the road users from
CONSTeLCtiod eglipiient areas.

speeds should continue 1o be controlled m shiz zone because of the slese proximicy of menang
consteuction pant and sie operatives. Furdher, there way also be a ditfecence in the elevation of the road
and the diverted path in the wone.

The path of the craffic must be very clearly delineated thraugh the tratfic contral zone o aveid vehicls
miroding nto G work area. Delineators and chamelisecs discussed {urther below wust be used
effectively for this purposs. Where the work site oses machinery with revolving booms Cke cranes or
gxcavaars che (mtrusion of moving patts must be taken isto account when determining the tarcral
clegrances for the butfer or satety zone.

3. Teyminal Traosition Zone
The Termuina] Transition Zome {1712 provides a shom distance 2 elear the work arca and 0 return o

»okmal tratfic 1ases, [t extesds feom Se downaream end of the work are 1o the s7an indicating she end of
works.,

A doenstrean or closing rager may ke placed in the TTZ. [t may b2 useful in stoothening of the tlow of
traffze. Hlowesver, il may mot be advisabwe when the imucks cammying oaterial move imdoe e work acex by
reversiny fram the downsoeam ond of working zonc. The lcngth of the downstream taper may be 25-34
It.



C. {Hher Aspecls

The distance between two lreffie ernoo! zones should be suck thet the flony of traffic can relum B noonal
srrcam hetween thom. Scparation should permis fast moving traffic o owvertike slow wehicles so ol
plateoms can be dizssipated and effic soonalized. These distances could vary from 2 Km on eban cosls
1o 5 Kot o |0 B one Toral roads acoording te gredients, traffie levels or traffic operativm schemes.

I Tratfic Control Devices
1. {aeneral

Traffe cantral deviess ane the equipment and instatlations over and. on the road, which individually a-u
eollectively perform the following tesks:

i.  Wam the ropd wser;
i, Infoou the road nsar:
i Guade the road user,
iv.  flodidy eoead user behaviozr,
v, Frotect the rrad wser and the vehicle;
vwi.  Epsurs safe passage to the moad u3et;, and
vii.  Provide asak working area.

Tze primary lraffic contr devices wsed Iz ware zones arc signs, delingatags, berrigades, eones, Pylons,
pavement markizgs angd flashing ights.

1 Sipns

The ropd construction and maintendance siens 127 inte the sune dicee major caexories as Jo oder fralfie
signs, that is Repnlatory siens. Waming Sins and Dhirection {or Quidance} S3pms. Tes TRC: 670 2006:
{Conder »of Praclive [or Rowl Signs] provides o hat of traffe siges. Size, colours 2nd plasement of signs
srall comform o TREC: /722001 Each sign should be well Jocared 2o that its messege is s2en and is <lear,
which will be assisted i the surmensdings ave devold of “unnecessacy” sign and other clutter. These sizns
shoenld be of retro-peflective shesting of high intensily orade or engineeninyg urade depeoding upon the
tmporians i the read as dinected by the enginesr.

The corect positioning azd size of sige will ensure that o con ke observed aml recopniad, thersby
providing the d-ver wit': mon: time % react and take actum.

The following orinciples should poven (e positoning of sizxo:

1. location should have cocar wisibility,
i They should be so placed that driver wonld Bave adeqgeate time for responses,
ui.  As oa peneral rele, sipgna shozld be placed on te lefl-hand side of the moed. Where special
emphasis is requited, deplicare sipns should be installed on the lef: and right zide of rogdway, In
case of Bill roads. the signs she’] genaralby be fixed on the valley side of the mad ualess wratfic
atd road conditoas warrant tfeese 0 be placed oo Lhe Wl side; and
v, The s1iaos shorlld be covered or removed when they wre not requined.

n the kerbed rowds, the extreme edge nf the sign ediecezt to the toad shall norbe less chan M0 mm awey
Jrom the edee af the kerk, O the unqkerbed roads, e extreme edez of the sips adiacent no (e road skl



be a2 & distance of two to thres melers away fros the edpe of the sprmagevay/paved shoeulder depending
an local cenditians but in mae case, shall any part of the sign somne U e way of vehizular maffic.

Begulatory Sigus. Regulatery signs impose lepal sestriztion an al] traffic. Therefore, Iy @ssentia) chat
they e psed ooly afler consultiegr the [beal pelice and traffic authorizies. 1he most Gkely tvpe of
reglatory signs oo be nsed inotraflie omtrol zomes gre: STOP, Give Way, Do Mot Enter, (e Way,
Streaight Prehibited. Vehicles Prahibited in Both Mrections, Left Tum Prohined, Ripht Tum Protibited,
TP Turn Prohibited, Owertakizp Probibied, ™o Packing, Mo Smopping and Mo Standing, Keep Left
Compeisory Smaight or Teft Tom, Priormy B Vehicles in Other Dhrectios, Priocity fo Vehiches I this
Drirection, Waighi Limis, Axle Limiz, Height Limniz, Leneth Limit, Restrictinn Fads, Speed Limil.

Warning Signs. Waming signs in the maffic control zone wre otilieed %o warm e dnvers of sperif
Bitzards that mnay be encountzead. Difvers should be alerted to potential hazacds in sufficient time b adjis:
their nevereenl and spesd. The moest commen type of waming signs for the use in the trafliz zonTol zone
ares hfen As Wark, Hrad Narnes {Stngle File Traffie), Righl Lune Divertad, Lefl Lane Doverted, Teplc
cane Closed, Left Lane Closed, Right Lane Closed, Mediag slosed, Miversion b other Carmuwgesvay,
Traffic Spnal Ablerd. Twe Way Trafle, Roug* Road, suippery Rosd, Loosg Chippings, Ureided Road
and Thvided Bowed Ends.

Minimum Sphifine IMstances and the Minimum size of the Signs

Averie Disluove of First Sign in Size of Fllitlenwm Wumber of
Speed Advanece of 1he First Wirniig Signs in Advance of
| {Km'h) L hanoelising Device (m) Sern (rininy fhe Hazard
Under 30 10 ' X &0 3
SL-60 | - - 300 T4 3
6l -3k S0 - 500 il lord
BL- L M - 50 | T a B
| Cwerlon 17400 | [2000 w2 ESO0 3

Mireetion Sigms. Direction or Guwide signs are reguired al tcaffic contepl zones to peovide the necessany
information and guidance for the stternetive moote ard work beinz done. These signs shall have black
letters, amows of vellow {[mdian Srandacd Coloar Moo 568 Traffic Yellow, of (8: 51578 buckpround
The coamronly wsed poide signs are: Diversion, Desowr and Diverted Teaffic,

3.relineators

The delineatars are the elements o 4 tafal syssem of mattic contrel and have reag distingt pumoses:

i.  Todelineats and guide the dnver to and alomgy a sefe path.
it Asataper; qo moeve traffic from one lane o another.

The=e channelizing devices soch ay cones, traffic cylindsrs, tapes drems are placed ner wljacesd to the
roacway to contral the flow of maffic. These skell be reqo-reflectorised and the design shall confomn v
[RC: 79.



Traffic Cones and Cvlinders. Trafic cones ave 500 moe, 7540 mun and 11K0 mm higk and 500 mm o
S0 mun in diameter or in sqeace shape al base and are olten tade of plastic o colber and normalty have
retro-refleclomeed rel and while band. Thetr advantapsy are thal they:

1. eguse minos istpediments to tratfic flow and capacity;

L are weil recornized 2od understood, without damaping vehisle wien hit;
i, can be easiiy slored and tran=ported;, and
. Can be fhstened oo the pavemenr and self-rescoring when hit.

The cones shoold e placed close enonph together to pive an impression of conrineity. The spacing of
cones souuld be 3 o felose) or 9 m (mormal) or 18 m (wide). Where cones have ti be used al belween 430
and ¥IH o the ling of teaftiz, their spacing should be 1.2 m.

Drumes. Dhrems sbewot 8H mm ta 1,600 mm high and 300 mm n diemeter cen he osed s etther
channelizing on waming deviees, Thes2 are Mighly visible, give the appearance of heing formidable
objects and thaerefore command the respect of drivers.

The drmms gre normally mesal drums &g, empty bicamen deums cof to the recoired height. Thoy can ba
made of plastiz also. Plastic droms are lighles, pose fewer hazacds to vebisles. workers and easy for
tramiporlalion and storeie and penenally heve mne or ors Oad sides o preclude oling. Droms may be
filled up with earth or sund for stekiline. They should be painged in girgumferential stapes of altcrmas:
blacs and whitc of 100 mm 0 150 mm widet:, Dmms shosld be resroereflectorized Zar uze at wight and
should mever be placed in the roadway without advance Waoning sizos.

4, Burricaday

Haricades are intended to provide contzinment witheoo: significans deflection or defommadon wnder
impact and to redirecr errast vehic es 2.o0ng the bastier. They are desiagned to be easily relocated and have
Toue specihic fucetions o

1. preveni reffic from entering wiork arcas, such as excavaiions or materizl storage sites;
ii.  provide protection fo workers;
i%.  3eparate twooway teefiic: and
iv.  Protect construction socl 2s false work for cilverts al other exposed ob)ecrs.

Bacricades can be portable or permanent. Perlable barricides should he stable oouber adwverse weaber
conditinns wnd appear substentiel Dut eot s muck 85 to cAuse foeessive damage o the wehighe 1F they are
struck.

F. Trauffic Manapement Practices

1. YWorks at Jumctions

The twoway traffic should be kept flowing past the works if possible. I this is not possibie, 3 diversion
rouie may be required amd shozld be ideznfied by the road authorty. Men al works siges with amow
plates will ke requited om the maiz route if the worxs are located an & side toad, Arworks like these the
taper af cones shonuld he saken ip to the approgsh #ide of the jonction but chat any cones tear the function
mocth help drivers turz Jeft szttoothly.



1. Works o Coosiruction of Additionzl Carriageway

The [mprovement of existing *-iane camizgeway 1o 4 [ans divided cacridpesvay facilig on amenal roads s
u mijor project activity, The planning of traffic and safesy management shuuld be carefully planed in
advance before taking up the exsculivn of the project, prefierably with the advive of a trafbie eapert. There
conuld bo two sttuations requinzg different plan for tralfo: cuntral.

K. Temparary Diversions

Where the construction zone would close the road completely, Lhe remaming catrigeaway space wonld be
msufticient for the ratfic and create laree celays, and thers i mr suitable alternative route, it will he
necossary b construct 4 bempuorwry camiagesway foe all of part of the fraffic. This o mest commor
situztion in the cases of amv major Tepair o recemsirnetion of cross drainage works and of pavement
Tailure due 4o, for example, Toods,

The tempoary sarriageway must satisfy the following requirements:

. [Lshoull have smooth borizoestal and vartical profiie with smooth vertical and barieooial cuarves;
i, [tshonld not get nvertopped by Tosd or dovinape discharee under any conditions;
iit.  [tshowd have adequans capacizy to caber o the expected traffic:
. Eshould be duse free gnd shonld ensare clerr visthihity at all times of dov and wiphi: and
v,  Barrizading should be provided o prevent construction maserial falling on the diversion.

iz, Precaufions at Night

Adequate lighting arangements shanld he carmed aut for the night. Fashing beacons at sraffic switches
are mandatory. Due fo pedr lighting areanpements there san be rocidents. Appropnate read danger lamps
win be cade available ¢ the construction 3ites.

H. Spead Control

The maximum length of a lane closire would depend wpon the traffie voelume aod oumyber of eainaitig
larwes and sermally it should noi exceed 5 Km where speed conirol 15 in operation.



ANNEX XV COMPENSATORY PLANTATION PLAN






I Introduction
1 Introdaction

The Batwaldiorsinghe road project will cause a lpss of 7,114 teees. Atter approval ol tree
cutiing from Deparheacnt of Foresis. the profect will do the zgreenzert with Department of Forest,
to develop and oplement A compensatory alloresiaion progran,

Acvording o lores? acl, 2076 and lores! rewululons, 2078, compensptory plantation will be
caried cut in the ratio of 1:100 71240 tree seedlings il be planted and 3 years attercare will e
done, Approximately <444 ba [anc will be requred for compersatory plantation.

The project shal! plant this compensstory afforestation on lznd provided by DFO ana shall tzke
care of the plantations lor [ve years anal bapdover 1o OFCHL Othenwise, Project wil de
Merorandum of Understandivg (koll} with DoF/I3FD) and all compensatory affovestation
program will do be DoF T,

2. Activitiey of the Compensatory Afforestation Program

A Rer Mod) hetween Depunimen! o Forss! aml Prefesd. the compensstory pluntativn w02 be done
for the loss of 7114 trees (tree, pole size] a total of 71,240 seedlires [comirising differsat
species) will b alunied oy the projec! 82 compensatorny attorestanoen,

Atforestation sives will be ir the denmudedd or degradesd Sorest areas pear the peoject area, river
side, It 15 also proposed to have avenue plastation along the road. The corpensatosy
allorestation s aroposed 2o e dons muialy in those Borest blocks where deeraded lund and Forest
blanks are avallahle for plardnz. During the identfication of sitez for afforestation, priorne @ili
brr piver: o plaring moaree. contdouocs baoilat srees, with due eonsideration of areay Lhat moght
er-hance hahitat for wildlife. The aveas of animal corvidors, feading areas, ard other important
habatats should b afenmilied and plunned as high poority planting areas,

Compensalory free planlation shull be vonducted] m the land desigouied by the Disinel Forest
Oiffices of the concerned district; ie., the DEO of Rupandahi and Kapilbasto disorict. The suitabla
gile [or the pluntations will be finalizec after dizcusston with nesr Comrnmity Forest User
Cieoups and the Distelet Forest Office. Propect will eequest the 109strict Foeest Offce to sgard
weating the land tor plantatons during the early stages of project consiruction. The seedling
prochection, af¥orestation sie dentification, and ailoreslalion works are expocled o progness n
parallel, and continue over three years.

To preduce the reguired types and -umbees of seedlings, Project will 2ssign the task of
developing anc implement’ng a oee owrsery program to the DFO. The plantations undes the
alforestation progeam shall be mized ypes of olantulions. coverme el woud, [oddsr, medivin:
plants, ecoronzicatly impotiant iedigenoons species, corservation tree species ete. The species Tor
plantalior will be sclocted considerig a-tinade, aspect, blotic pressure, s0il depd:, anc noistars.

Nursery deve opment will be undertaken to produee the arget munther of seeclings {71 240-10%
reortaliyed of diffezert plants speeies. Por norsery desveloament Following sedies will be dane.



Existing Mursery Sites; Existing DFD nursery capacity will assess and establish
zdditional farseryif required.

Wew Sites: An additiona) locaiion bave heen idertified for nuesery development,

Projeet DO will also support commuonality forest user groups who wish to develop
NFFSCY.

Flantafion 1*rogram

The wi

3 for planting and mairtecance of plantations will be executed by DFO, The loca] foeest

user groups could he enszped wo plant tree seed’ings and look after the allorested area for &1 Ieast
five vears, Stems required a2 this part o the progmum el

Preparing ke pils for plamation: This reaquines suifable sized pits fup to 30 x 30 x 30 ¢
to be dup;

Needling Imansportation ard plantation: Seedlings will be brouph: from the nursery 2ed
planted at appropriate locatiors at the alftorestation site, Planting will be undertaken o the
appropreiate season (Morsoom ] Zoe maximum suevival.

Mainlenanee: The planted seedlings will ceed mainenance for five vears. The main work
will involve fertflization, removing weecs, supplemental planting (a5 aeeded). and
preveniing erosion.

Afforestation Program

A cetailed Afforestation Man will be prepased by DFO ader agreemeni wilh DoFTEO,
Activitizs wise detuils sehedule will be developed and tmplemented accordiogly.

X Momitoring and Reporting

The propesed monizeing and reporting requiraments for zfforestarion program are given below,

Tahle I+ Recommended Monitoring and Reportieg Schedule for the Afforesiation
Fropram.

stlesiion ul

Monitoriog PIOS—— .
senzaficaticn 2 A reslativn plantation arem, willue 5w S anantlys Tefops stast of | TaFD, Frnject
selectiva of profecl swrrocolding area, aod vutside of e | plasdacion warks.
aPurestarion arsay profecl A, |
Muisery dewveloprigat | Mursery development for prodiclion of 9 mgnthe hetore start of LFQ, Profest
seedlings. plantatinn works for the sito.
Fropagatio: of plands | Seedliop peoductive in e Nomery, & manths Befnrg plastacinn [OFLY, Profoct
witk
Estaslign set phecta of | Deteniine aod nik 22 locaton o0 ploro | Tust prior oo stast of plantation | DFO, Proteat
afforegiation arar rnitoring pabetiss by aking @ pra-wenks wark; and after plantation
0 af poatagraphs ta cochinoe wit pfle: ELRMErZy, eTer & vear yearly
plandaron. —
Repotting -
[ent=Scativn and Beport desmilizngg dhe afforestanan sies, wizn | Manthly? Teimesien” Aneal ToF0), Project

| leszatian and, area




afnpegtation gires

Migery Bepurt detuiling the nemsery development, Morthhy Trimestes’ Anoual DD, Projoct
develaptiest, wilh Jevation. aod capacisy, suoveys stes far
plandts prodycioon, alforestetion, and afforestetion quantioe.

affemaslation







ANNEX XV SUMMARY OF DETAILED PROJECT REPORT






Executive Snummary
1. Intradugtion

A contract was rade o Awpast 24, 2020between Government ©f Nepal, Ministry of Physical
Infrasiructure znd Transport. Departiment of Roads, Project Directorate (ADDY {hereinaffer
referred 10 The Client) ard SCOSUNG Engineering Co. in azsociation with Exviroument apd
Resource Consultant and Tech Stidie of Enpineering (hereinafier relerred to The Consubtant)
sor preparatory acHvities of upgrading of abeat 27006240 kmi(Kakarvifta-Laaki Section, 121620
ki, Pathalaiya-Namyanphat Section, 100,00 K, Buwal-Gomszinghe Section-30.000 road 10 4
lane standard anc Wridpe along the sirewches und also to improve road safety of [027 kn of East
West Hiphway under SASEC Read Tmprovement Project. This repor! has been prepased for
[Fuowa,-Ceorusinghe {inmliva) Scction.

Lash West Hiphwuy 1s the maie national 25 we'l 25 intemationz] wade corrider of Nepal forming
South Asia Association for Hegiooal Cocperation SAARC comidor, The proposed project will
sepourt cupacthy, quality, snd safety arerevemenis of the East—West Tlighway (EWEHY The
propesed East-West Highway iz the part ol the Asion Highweay 2 (AH2

2. Project Road and Bridges

The stzrting point of the praposed road 12 Buewal {fus! alter (he Timae Brdee). located i Botwal
Sub-hetropalizam Monicipality in Luribini Proviance of Nepal.

The propased rowl muns wlmost heough plain temain except initial 1or where the alignment
passcs through at dhhe foot of the hillock. At this secoon debeis Now aed lundslides due o the past
oemstom wers observed, The slignmers: pesses through the major setlemnents such as Butwal,
Ear: Bapgaiyva, bMurgiva, Saina Majea, Banspadhi, Seljhondi, Pipara. Ftpur, Bansganga
Curusinghe and Imiliya, It crosses 30 nos mator and minee Rivers. Among them Banapaogga
Raver is the major river having a bodge (ength mors than 300 m. Similarly, the proposed road
has 10 nuember of majer jonctions namely 39003 10-Bafwal Munlcipality Road, 5924-820-San
{Chowk, 602421 0-Tharbairs Chaudd, 603+7[0-Falanri. Sainamaina, 607-570-Baspadi, 513-+930-
Fireline, 625+20-Banpai Chewk, 0334+330-Taulihaws Chowk  {Gorusinghe),  §34-9%40-
Conuesinghe-Arpakhachi Chowk and 63%+000.Buddhu Chowk. The proposed road ends at
G000

From a114-800 2o Q17490 (Pipara), from Kaila Ehols Bridge (62 7+200} o Gorusinghe janction
(6320007 and 63T+720 to HHHBOG (Bedhi Jumgled the alignment passes through forest arca.
Considerable number of frees will be reqiured to be cut in this section while upgradieg the roul.

3. Design Standards for Road

The propeoscd design stardarcs for the project voad are based on neovizions of follewing smandand
dncitents.

v Mepal Boad Stamlanls (NS 2070



o Asian [lighway design standavds (AHDSE) 1993

s Indian Roads Congress {TRCY

Adoprted devign standard are showe io table belosw:

[ Dresign Speed Kmile

[oo

Level of Service

| B

Foadwsay Width

o | In urban caye: 50m

In semi urban case: 33m
Io oen-urbao ease: 24

1¥.

Eoadway Elements

Carnber

o I werbaan case:

Catriageway 4-lane-2xY Sm

Paved Shoulder- 222 Smiwith Fumile Strip as
tequired)

Centrz. Median - 3.00m,

Service [ane-2wh 5m o with 1.50 m Side bMedian
angl

Foot Path-2x5.59m.

In semi urban case:

Curminpewiy d-lang- 257 5m

Faved Shoulder- 2x2 50 (with Eomble Siop
25 required)

Ceotrul Median- 3.00m,

Additional Lane-2%3 50 m additopal lane
fupemadable 0 G303 with 25220 m iane
separator and Verge 2x 0.50m

It non-urban case:

Camageayy d-lane- 2x7 5m

Paved Shouder- 2x2.50m (with Rumble Sirip
a3 regurmed)

Ceniral Median - 3.00m.

Yerge-2 ¥ (15m

(In zome excephional cases wluplico of fhe
cross seciion are different frora the sbowe 3

types which are presentated in drawing Volums)

Camagewny: 2%
Shoulder: 3%

¥i

Biapght of Way

0.H) m

vil

viil

General Embankment! Curting
e
Stopping Sight Distance

Tz Filling: 1V:1.50H
I Cattiog: 20 1L (varies as per soit trpe)

| 190medesign speed o 100km/hr

Supcr-clovadon

s TR

®Ain. Badil tor Hortzonsal

Curves

Plain ¢ Lovel Termain - 375 m (G 00km'he)




e ——— =

xi | Ruling ¢rradient ;| 3-6% Mirmum Gradient 0.50 %
xi | Minimumn E-Factor

Burmmir Cumve : | 85 for Desipn soeed of [O0 km'hr
{Daly considering Stopaing Sight Distanec)
' Valley Curve 4% for Desipn speed o 100 kmdke

| {0y consicering Stoppizg Siehl [stance)

xiii Et‘deE Clearanee : |

| Velicular undarpass B ENEY
Interchanges [ {rrade Separarar | ;| 5.520m = _i

Catle / Commzanity Crossng | @ | 3.50m

unalETPRES
| Wilkdlife L a30m
| Minimum Drainage Channsl o 4D

Width E —

a4, Disien Standands for Bridge

The desions have beer tollmaed basice'ly the gaidelines by the Indian design codes as well as
DR Bndge Siandards whatever are zpplicable. 3ince the DOR has now adopted Limil State
wethad of zoalysiz and design of badges, the same oethad bas Been followed ir the designs. It
i3 recoramended thz: construetion of all bridses fewlverts shali conform to the Standard
Specification for Road apd Bridges Works puhlished by Minisicy of Physical Planning ard
Works, Departnent of Roads-20732016 wih second amendment 20782022,

Eegarding the major ard muner bridges, some wnderstarditgs Lave been developed aller several
meetings woth the ADRPD and DOR aothanoes which have beer qongidered while desiging the
bridmes.

5. Engineering Survey
I ordsr to develop detanled design, followang survey and invstigaions have been carmed oots

[oventory Survey ol Bead and Condion Survey of Bnodees
= Topopraphical Survey

Aoxe Load Survey

Traffic Survey

-

&

6. Geological Investigation

Geolopically 2nd peororphologiczlly, the studied Esst-West Highway from: Butwal to
Gorusinghe seclor mostly Jes nothe Temi ares exncepl 8 small stetch(] FKond of Siwalik.
Tkerefore, znow deitts and rock avalanching agtivities canrnt be expected. The Highway section
s or the deposit of dver scdirnents that are compnizcd by gravels, sands, sills and mods, Majer
oenlogical thnesls and Baults are mod encountered oo the sirluce along the Highway commdar,

Abuimeats of the proposed brddges are sitated on the upper miver ermace deposits. River banks

at [1/S 2rd DV are protected by hardware engzineering stractives, howewer, ruming setivides of



constmetion maretfals from the active channel area triggerad channer marphological desradaiion
In somme guses, Subsurface sediments oblained in cons samples Tom brslge aigonent sections
represent dominart silty gravelly sands (Sprk sty fine sands with gravels ad boulders (Gp), aml
minor proportion of sandy silt {3m).

Long-terma =ub-surface hydrelopical momtoring 3 suggested I order o ascertam Dguefaction
noential area mapping in the mujor bridpe sites.

¥, Lzentechnical lovestivation

Thes seetion of repoert presents the road pavement subgrade strenpth evaivation and sub surface
penianical-peotechnical mformation angd the analvss of he data requiced for the dezign of
foundations.

To deterrmine the suberade strengtls, lm deep tnial pris were excavated at every | km intervzl
woder the wheel pat ad at the edge of shoolder, Likewise, DOPT was performad ie the in-situ
sl

Pits dug revealcd an average gravel base course of 150 nun while the depth of su® basc 1s 200
mun. Vizual exarnation of bese course mateoal shwows Tl O 5 om the verge of disiotesraling,
wrdicating remaimng of stmetural life of zbout 3 w0 § vears. Henes, the existing sub base ard
ase course caund enber he:

a  Remoulded as sub base matedial to congtrict new sub base ayer when widening, or

b, Remove this matenal to blend it into the new sub orade to incresse its m s1ha CBR at
locationg as an additioral measare w2 prevent loogioalingl cracks hetween the existiog
and new road fonmnarion

The sotl investigation work mainly censists of advancement of bore hole by appropnaie dotling
methed like rotary drilling, percussion deilling up to the mguired depts, conducting Standard
Beneiraton Test'Dyowmic Cone Fenctration Test of the road aliponment at 100m imterval,
apllection of disturbed and wndistorhe? soil samples Doc dillerent. laloratony tests, measurement
of nmataal water table and znalysis and bwerprecation of the obtained data and  their
recornmetdntions fior application in the [bundation design of the structures reyuired for the
project.

The nse of existing sub base and bage cparse layers makes economic sense. If the existing
thickness of base and sub base of abont 350 nwa 13 uniZerm and spread over 20 m of camageway
and shoulder, the resolting tekness af such sub base would be i the range of about 20% of the
required sub base material even after aceounting a loss of 40%, when scarifving and re-peofiling.
Hepee, 1he designed hickness could be reduced by the commesponding thickness subjeet to the
provision that any additional compacted laver placed on %p shauld not be less thun 100 mom.

For the hridges, boring irvestipation was performeed o the 31k soil wabstzaet the nfoamation of
g0l parameters, thivsness and depth of each layer enc.



8. Constroction Material Investivation

A constraction material sicvey was carmied ool The stsvey mostly corcentrated in constroction
matcnals for bese courze, sub-bzse, beulders sand and concrete zgeregates to be used n
proposed rowd constnietion. Most of the sourees are [ocaled In the viciniy of the projes road.
Along the road, the coostroction matenals are available from Tinan River, Dane Khola,
Badeanes Khela, Jinpwa kholz, Karchan kholz, and Swrahi Eala ete.

Chher masenls sach as cement, reinfarcement, stroctweal steel, filling matesials car ba acqured
froen the semounding markets.

Fotential soorees amd Tentative Estimistivn of Guantities of Construction Materials is
shown in table below:

Estimated
Mattie of the ) Available Avilahble
S0 Souree Location Materials | Quantities Jgmasks
(m*)
1
23 B pway fiom
[ . Chainage 639600 End | Cobbles, | i -
1 T’?CLI:TH]]: Paint (Gorusinele] on Crzvels amd e LomI0 EL;L:“ rﬁlﬂ:k t-::rdppr.:vd Toad a3
v Leli Hand Side {LHSY | Sund , T &Arhen rod
uf Mahendra Highwy
3 Km away frnm
o | Jukahi it g S e . 24 km Bllack topned roud and 3
E Poiut {{reusighe) on Gravels and 135000 k] hen road
i Ledt Fland Side (LIS} Sand -
af Malemlra Highway
3 K away from
_ Chaimage 615600 Exd . =
3 ﬁ:f‘“‘i"“ﬂ Point (Gortsinghe) or 3‘;";‘! 2nd EOBN} S]JK.’“ geavel roac from end
‘ Lef Hand Side (LHS} | challage
of the road zlignment — —
41 chaimage 622-4HK) and Cabble
4 | Banganga 5 km away an Lert G’mw[:;m, 000 2 km black topped road and 3 km
" | Khola Hand Side toe road N L eartben ruad
| oli =and
1l
About [3 ki away from | Boolders,
- | Thingwa chtainapme S40-+ 1 H) on Cobhles, PO Ahout ¥ km black topped moad
© | Khola Fighr Hand Side of our | CGravels and ; and 5 Lm earthen eoad
| vaad alignment Sared 1 ]
Ar chainage 398+H400 |
. . and 5k avay on Left Cravels and | - . .
é | [Danav Khola Fand Side of sur G Sund 43000 | Adout 5 i earthan road

Tl a]ignmqm:




| Estimated
Name of the . Available Avilable
S Soorce Location Materials | Quantitics et
- ()
At chaingae 61 1+340
Kaitchan ﬂfﬂﬁaﬁn;ﬂ{ gﬂm . Sl
i S.u[jhal'tﬁi az Rlzhl hund g:;;::ls and 45000 | Abozl 5 kan eaTien road
Side of the road
alignatent
10 Bun away from
. Boubders
Chainape 589548 Start i )
8 | Tinau Kaole | Point (Butwal on Lefi | ZoP08S, grsonp | APout 3 ke black toppad road
y Gravels and and 5 km earthen moud
hand Side of the road %
. nd
aliginent
12 B away [ecin
. Bonlders,
. Chainage 3894600 Slar | ' - .
g | Rehiy Point (Frtwal} on Right ':_143-|:rh]E!5, 2gppe | Aheut 7km black tepped road
| Khala . 5 Ciravels and and 3 xm eprthen rogd
Hand %ide of Mahendra
; ) Sand
Hizhway
TB Koo wway froms |
.. - | Banlders,
Godhaha Cruimage SE3G00 Slart | o 3o About .3 km hlack topped road
(G Point {Bulwal] on Right ) 300000
Khala y Gravels and ard 5 km earthen road
Hend &ide of Mahendma | S
T Sand
Highwaey
23 Km away Tram
Tor G Bavlders,
Turiya Chainege SEAOIH Start | - 0o Aot 20 ki Wlack topped oz
11 K hela Point {Butwal) oo Right Ciruvels 202540 il 3 K earthen coad
Hand Side of hMahendea Sand
Hipliway .

9. Hydrologiczl [Investigation

A lrydrotosical investngation was carmied out at the ficld, The imvesligalion was conseninuled 1
pather méonation 0 determing hydrological parameters 11ke desipn flood, scour depths and
required length for the design of bridpes and alzo o finalize the hydrologicsl and hydraohe
desipg: of cross drams. side drains and River traimng works.

10. Traffice Study and Analysis

Cenerally, the current raffic volume s deternrined by conducting trafle volume surveys von sile,
There iz prevailmg lrend of fomcasting [dure ool demand qonsidering datx obtzined fror
survey and 11 consideration with the historical traffic volume seeristics. However, due w the
panderaic of COVID 18, the movement of vohicle s comparatavily low and considenog these
data ws currenl traffic volume in forcasting future demand is found unreasonaisle. Therefore, past
traffic volume data ol the proposed rozd LRave been considercd while amalvzing. The trall



catweleristics such as vehivle type compositiom. dally teaffic valime fuctuation was also
ana’yzed bazed on the pesar t-affic volune data

The future tratfic demand Las been calonlated as sumt of normal trattic and seneraied trafTic qmf
oresented 1o tabae below,

Future Traffic demand (unit: veb/day)

Excluding 2--3wheely

Linkonde Linkname | zme | s | 2033 203% 2043 2K
FI0L =0 ssurusingie Clanadia 5, L8 1o [ [, 540 a4 20,317 2070
HG 149 Jitpur-Crorusinge 3,428 T332 9558 [2,783 16,452 ansdl
Hit148 Ko River-litpar 3,428 7332 | hsse 12,76¢ | 16461 | 20851 |
E0147 | Barceka Kkole-Eathi River | 5,005 12,697 | 1458l | 22,08 | 2R69% | 35056

| HUH4h Litriweal-Charmishis Bl 590K JZEHT | 165Kl | 22098 | ZEAYR | nkoR

| Aorsmaze T EEET | U4 | AR | I#078 | radee | 2w 108

gronsh rate 71 % i 5.52% | 583% | 521% | <62
Inclading 2 3whevly __

Linkoade Linkname 3018 202 [ 2033 3 E 2043 P
HOAG | Guouginghe-Claraula 6,7y LI T LhES 21 600 169TA | TR0
Hozy | Jipar-Gurusing s w102 (6,858 21,744 e 3900 | 44130
L4 Bothi River-Titpar 8..02 L6858 | 21744 | 28437 | 35800 | 44132 |
H147 | Bamzhz Khele-Enathi Rives | 16867 | 35098 | 43,251 | 385 | 74265 | %122 |
 HOI46 Puswel-Bamaha Khola | 16,867 | 15,098 | 45,531 | 38805 | 74265 | 9,122
Average 12655 | 26287 | 33802 | #4096 | 555490 | &EZ3
arowth T ™% | 649 | 3a4e% | 475% | 418 |

11, Rousd Safely

Required woad sefety improvement sueh as Juoction Doprevement, access conrol, overpass,
pedestrian wnderpass, animzl pass. vehicle 1 fum acceleradng/deacelerating lane and foolpath
have been provisioned Lo maxe the saler road, Similarly, olher salely ke crash barders, road
sipns, delineators and road markirg have been proposed.

Cverpasse has oeen proposed ab Ch 5924302 while kave been prosasioned at Titgzdhi Chowlk,
594450, Nayapaun Chowh 399Y+100, Tamnagar Chowl, GO2+8%35, ureya Bazzar, 604+235,
Buddbanapur Coowk, 620+3624, and Chamumber {howlk,

12. Desizn of Road

A stated earlier, the Consaltant has considerod the Nepal Eoad Standard 2070 7 Asiun Highway
desivn sfandands 1993 ¢ Indian Roads Congress (IRCY Docements S geometoie design of the
proposed road.



The propased? crosseelion ol the project roal surnprises of 4 lane cardageway with the median at
centre and having shoulder on both sides including semvice lane and footpath i wrban area,
Crossections ure developed In light of Temain Classifeation aod site condition which are ure 2
altonars:

In urban are:

CarTTaEE Y
Paved Shoulder
Centeal Mediag
Bervice Lanc
Side tdedian
Fawl Pulh

112 semi nrban area:

Carmnageway
Paved Showoldar
Ceniral bledian
Additional lanc
Lase Sparator
Verpe

In rural area:

CoRrTiageway
Paved Shoulder
Cent-al Medizn
Yarge

s 4-Lane- 2x7.5m

: 232 30 wath Rurble Simip as required)
D3,

; 2xh50m

FEXTA0m

%550 m.

rdul ane- 2x ¥ 50

22 Shealwith Kmble $trip as recaired)
» 3,00,

D 2x5 Sl

2%

2*0.Mbm

:4-Lung-Ax7.5m

: 2x2 20 (wath Bumnble Smip as required)
L A4

D2 aALE

13, Pavement Desizn

The project primanly enidsages reconstnueling of exising two-lane carmagewsy with widendog 1t
tor tour lanes for anmmenting capacity and sigaificantly extending the service life of the project
.

The pavement works lor implementing *he above proposuls will mainly consist of;

o Scapfving of the existing 2-lane main Bilorminos Camiagewiy;
s  Constuetion of carriageways with flexile paverrent to wider: the existing
2-lane mann varmageway [0 proposed 4 lane Jivided configuraiion

o Constraction of fiexible pavement for rest area, rruck lay-by anc bas bays
The Mavemert Dezipgn is based on Dol Pavement Desipr Guidelines (Flexible Pavement), 2004
fSecond Edition-2021) snd TRL Boad MNeote 3], The mput peraracicrs for the pavement design
are the Califomia Beadce Ratio [CBR) and design traffic @ temms of willions of equvalent
stztdzrd axle (nsal.

Fizal Reasult of Pavement Thickness for Carriage wey shown in fable below:



Favemont Compasition
Chainage T Bituminais
. Favezngn| Sortacing Giranalar
SN Thicknes | - 0 Thahge  |Gnenuler F‘.ll'.h-F}ase Capping Remarks
Eram: . S L P N Bl ougBase, aun o Ly, T
Pt ] - nourely J'-'Im:ﬁddm NG
_mm :
T.O0-
SY0+000 | SO14000 | on e | S00C | SG.00 | 20000 | 3C0.00
2| SOL+000 | SUEHOLD | BCD.GO | SN0 SN0 | 20000 | 30000 | 0000 Replace Schoprade My
3] 1P anb-hass reeterial
3| 3000 0O SREH0O0 | ene pey | sy o sp0G | 15000 | 25600
A | I SFHION | g i | 5000 sl | o000 | 2000
2 SET-000 ) SA0100C | spgnc | sp.an snnc | 15000 | 2500
T BOGHCOD | SOLHOL | e | s00an 3000 | 20600 | INEOE
B | GUTHGO0 | SOZ+000 | g oy | 5000 SO0 | 060G | 3000
§ | GOZHOGD | GO0 | epn pp | 5400 s000 | zocoo | 30000
10| ane G | 6GT000 | 2nn an | 5000 span | o 00c | 230.00
10| Al r0oy | Gk -0l | F00u | 5680 a0 dcoe | 0.0 25000 | Repoace Subprade
by g Bease nareria.
1| b | 611000 | esoan | soon sogn | 2ogue | 300400
3 &ILHN0 | 1200 | snnon | sgoo S0 | Lsgan | 25000
-5 | BIZHN0 | 2GR | gnnon | szo0 5000 | 20000 | 300400
L3 | eLl3+000 | BIFUGCY | enaon | 3000 sa.00 | 20000 | 30000
LE | SL3+00U | 8124000 | spae | 5000 | 5060 | 130400 | 28000
L7 | 6L3—H0 | 6o 6+00l | Fooos | so.o0 SO0 | U000 | 30000 | G000 | Renlace Schoprads
by sub-buse maleral
L& | A1G-0 | BZ0HN0G | spn e | =000 5200 | 15000 | 250.00
19 | 20 QoD | & 100Ng | alg0G | S0 NG00 | 20000 00,00 JHAGG | Eeplas Seh enpde
Tiw sube Tiase matertal
20| B21HO0D | GLIIHIOE | gy g | g so0e | 15000 | 25000
21| B2 | EL I | s g | osp oo 5300 | 20000 | 30000
A2 ars0Gy | A2Y-HO0 | U0 | Shean L0000 | 3o R0 GG | Beplace Falegrade
= i 5 Doy subeDage matzrial |
23 | BIH0O0D | GIRHIND b e g | 5600 soou | Zo0od | 3w
2| GERH00G | A29ED00 | HINON | 5000 SLOM | 30000 | 300G | LNGAG | Replace Sah-grade
Ty selichase makerial
=5 | GdRHO0E | 631000 | snpag | 5600 span | 5000 | Eseun
a0 BATHONG | RGN | annan | soo0 w000 | 2occn | o000
7 | a33H00 | 635000 | ganan | So.a00 won | tsene | 15000
28 | 635HI00 | DIGHCOD | TOOOD | 5300 5000 | 000G | 300.00 | 100.00 | Fepuce Subearade
| |y s1h-Pase materiac
25 | 63600 | BII+00 | apnpn | 5000 so.00 | 100 | 3onon I
G0 G3THR0 | BIEH0GD | genen | 0G| 5000 | 2udun | w0 | N
GIR—0T0 | GAOHOCD | TE0GH | G000 10000 | I00A | 000 | 15000 | Replace Suh-geade
L1y sun-lanc matcrizl




Figal Beasull of Pavernent Thickoess for Service Lane shown in tzble below

Tavemen: Compasition
Llainage T, Biturmais
favelt | surfucing e | P
- by {1 Icla E
5 | asph | ance | | FerY | eapping Rerurks
e, Thickst | gie | Situmize | o I Layer,
o L, s
Froma to i Comer us m.m
Tt £, Mlarads i-m -
| I 1, 1I7Im |
Cp EQOA00G | Al tO0g | dofdd | SO0 CEOG | 23000 0 2000
| E0000G | BC2HI00 | 20003 | $0.00 OO0 | LSGAG | 20000 | 10000 | Replace Sub-grade
| by sub-basc meterjz|
1| snz+nno | 0700 | Gonen | Snon 000 | [50.00 | 20040
4| 000 | E0% 000 | 0900 | S000 | 000 | LSRN | 20050 | 20000 | Replace Sub-grade
b sub-base matenizl
5| sds+D00 | 61e—00D | 40G0c | 5000 Do | oLsonn | 200
& | &0+ | S11-000 | 40000 [ 5000 nan | o 1s000 | 200070 | 0000 | Replate Sub-arace
b erb-bise material
T aliwddh | &l2+ 000 | Uibul | 560,00 Q00| 15000 | 20000
8| &14+000 | SI6+000 | 40000 | SO0 DO | LE0An | 2000 | 2uc0l | Beplae Sabgnde
Ty schesapge snateral
o | alg-non | e23+000 | A0non | scon | A0d | 1SN0 | 2000
16| 62% 0G0 | SxTIN00 | 0000 | sG00 OG0 | 15000 | 20006 | IN000 | Replzes uh-grade
| by sLb-hase material
31| 62THMN | A3S+000 | AD0D00 | S0.0C | R
2| BISHORD | A3GHDO0 | 49000 | 3000 | A0 | 15000 | 20003 | 10000 | Replace Sub-prede
vy sab-zase malerial
X RARGT00G | 8331000 | a0dnd | s LR LTI R 4 EI'.II:.‘.I'.Iﬂl
T4 EREH00C | AU | AMLOD | S GOG | 15000 | 20000 | B0 | Replace Suepcsde
’ | oy 2lb-bage materia,

14, Hydrelogic and Hydraulic Studies

The report on hydrelegic and hydranlic detll studies of Butwal-Gorusinehe section of sxisting
Cast West Elighway bag been prepared based oo feasibility study, detail survey and eld
investipations of this section. The report provides hydeological and hydraulic peramneters like
Flood, HFL, Brodge Length and S3cour Diepih tor the destgn of bridges and box bndges ever the
nvers of this section. Binilarly, hydoology and bydranlics of ¢ross draing and side draing are also
provided with their ypes and sizes. All pipe and slab culverts have been rcplaced by box
culverts, RCC procast side drains of sintabic size have beer recommended. Fiver itomng works
ars 4,50 recammended whergver neuessary.

Lifest of cliemate chanpe has been congidered while desiging the deairape stroctures.

Following tahle gives the futare waiafall inceement in monsoer: of Wepzl wlich can be considered

for Zlood wstirasiion of dramaee stnichames.




