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bank of bagnati river, which covers the area of around 150 Bigha. The land proposed for
prpjr"t was bare land which has been developed as the tourism spot; which is gaining

irlaritv in whole Madesh Province- The Artificial Lake constructed will be used for the
(Fish Farming) when completed and has been used for the boating purpose for the

Road with the green belt is constructed around the lake to promote the tourism at the site.

This project is expected td help in conserving bare land as it offers place for ground water retention

and active recreational use. Public space is necessary to retain urban quality and enhances the

economy of local government and the localities.

Amenities likeCoffee Shops andPublic Toilsts has beenconstnrctedto provide the facility forthe
visitors. Hotel with the swimming pool at the middle of the lake and the artificial hill -Kailash
Parbat with the statue of the Lord Shiva and Paltati is proposed to be built in the second phase of
the project. Furthermore, B4gmati Municipality plans to develop the surrounding place of the pond

to develop as the complete tourist place and will consist of parks and other attractions; which will
serve as the proper tourist place to alfract the visitors from all over the Nepal and India.

Development of tourism sport such as this is one of the ways to bridge this gap between people

and nature. Most of the Nepalese cities are far behind in this. Without careful planning, cities will
be stressed with environmental challenges. Open space exists at many different scales, in many

different forms and under the jurisdiction of different organizations.
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Figure: Proposed Fishery Pond Site (Source: Google Map)

However, the variations between the actual and intended use of open space and imbalances in their

distribution, suggests need for evatuating the gtound realities that inlluence open space distribution

rnd use. Today, the rapidity of wban development and increase in the population of cities puts

open space under tremendous pressure. Therefore, the anticipation and identification of the basic

piinciples of change that opn space undergo is essential for professionals to intervene effectively.

both policy and science now emphasize the criticat necessity of green areas within urban social-

ocological systems. The enhancement of urban green spaco or urban forests is one of the ways, to

mitigate the adverse effects of urbanization in a sustainable nutnner, making cities more attractive

and comfortable to live in.

This Project shall provide an array of social, healttU economic and environmental benefits to
individuals and to the community as a whole. Recreational Places are an essential ingredient for
enhancing the livability of a city and improving the qualrty of life for its residents.



)JECT HIGHLIGHTS

Ntme of the Proiect Baemati Fisherv Pond 6for

location Wards 4 & 12

Totrl Estimated Cost of Proiect NRs. 8t2.753.106.16

Proicct Comoletion Period 3 Years

Totel Area Covered 150 Bichs

Totrl Areas of Ponds 6E5495.28 SO.M (101.21 Bisha)
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equivalent to hypsometry or topogaphy. A multi-beam echo sounder attached to a boat sends

t wide aray of beams across a "swath" of the water body floor. Bathymetric (or hydrographic) charts

lypically produced to support safety ofsurface or sub-surface navigation, andusually show bottom floor
or terrain oflake as contour lines (called depth contours or isobaths) and selected depdrs (soundings),

typically also provide surface navigational infonnation. Bathymetric maps (a more general tenn where

safety is not a concern) may also use a Digital Terrain Model and artificial illumination
to illustrate the depths being portrayed.

tho prpose of this shldy, the Psrd was divided iffo 50m x 50m grid. The measurernest was followed
lontative grid point lines basod on its geographical position. Section ftom S-N and N-S was surveyed;

ilun one whole grid lirc is corrpleted a marking lihe flag was placed in the end point so it clealy indicated

fu rurveyed rea to move forward and comtinued thp work. As well as a path was followed making an

htorval of 50 m using SW mE)s an android based apps. A continuous recording of latitude, longitude and

drpth were done at around 5Om interval. The displayed depth from echo-sounder was recorded in GPS with
Itt rcspective latitude and longitude. The difflerent depths measured was also verified using the tag reel.. A
rlrndard echo-sounder, GPS, boat, tag reel, measuring tape was used for bathymetric survey, Besides,

monsurements were carried out twice at the deepest point of the Lake for verification.

Topogr4hic survey was carried out to third order precision and the a&nissible error of closure were not
exceed 12 K mrU where K is the distance in KM. The survey was carried out as described in ToR. [n case

of establishing permanent benchmark, the two bench mar"ks at possible accessible and visible area were
established according to the site condition in permanent boulders using steel rod drilled in boulder. The
instruments and accessories that were used for the topographical survey included DGPS, total station
(reflector and reflector less), GPS, paint etc.



Survey and Topographio Survey ofthe Artificial Pond using standard echo-sounder and
ot GDPS and other hydro meteorological investigations and available related information. In

thc rtudy aims to:

Crtry out Bathymetric Survey ofthe pond to measure depth ofthe pond using echo-sounder.

Cnryout Topographic Survey around the pond to prepare topographic maps with contoru lines with
InFrval of 5m cover at least up to 10 m sfiip around the pond's water level.
To oetablish temporary bench mar*s at the proper site of the pond for reference.

To oarry out EarthworkExcavation investigations of the Pond

|3op of the works are rs following:

r Carry out water depth survey of the pond and calculated are4 volume aod other geouretrical
pa'smetefs

r Constnrct and fix bench marks at proper site of the pond for reference using DGPS.
o lnvolvement of the local government authorities during the study period



Y AREA

Geogaphy
MadheshProvince lies between E4027'& 86054'30" East longitude and26023'38" & 27028'17"
North latitude. It has an area of 9,661 sq.km and that is 6.56% of the total area of the country. Out
of which 27.29% land is covered by forest. It is bordered by India in the south, Makwanpur and
Sindhuli disfricts of Bagmati Province and Udaypur of Province 1 in the north and Chitwan district
of Bagmati Province in the west.

''..'.... :..



Chure zone, occupies 1,52,339 ha (15.88Vo) of total Province land surface area. This is a

mountainous region far south to the high Himalayas, bordering the country in the north.

Dun area lies in Saptari and Parsa distriet of the Province. It is located to the north of Chure

rcgion and comprises 0.04% of Province land area.

I Bhabar zone compri ses 25.620/o of Province land area. This region extends from the base

ol'Chure Mountain to plain lands of Terai Madhesh.

I 'l'he Terai Madesh region comprises 58.460/o of the total Provincial land area. The terai

zone ranges in altitude of,less than 600 meters with rnost of the fertile land and dense forest

the country.

Aprt from the topographical divisions, administratively there are 8 Districts. As per the new

fdnltitutional provision there are 136 local governments compsed of 1 rnetropolitan city, 3 sub-

hdropolitan cities, 73 municipalities and 58 rural-municipalities wifJr 1271 wards.

e llrnutc
Mljhcsh Province has climatic variations, which is associated with the diverse nature of its
topography and altitude pronounced by dry and wet monsoon seasons, In hot and sunny days

hmperature goes up to 38 to 40 degree celcius. While winter is cold with temperature decreasing

11 5 to 10 degree celcius. Province 2 has an average rainfall of between 1100-2100 mm.

liocial and Cultural Diversity
Among various spoken languages in Nepal there are 62 spoken languages. Majorify of ppulation
rpcak Maithili(45.3o/o). Bhojpuri counts 18.5'lo/o,Bajjika l4.65Yo,Nepali 6.67% and Urdu 5.88%

1r their mother toungue. Ethnically there are I 16 ethnic groups in the province. The largest ethnic
group is Yadav (14.78%). Similarly, there are 11.58% Muislim, 5.26% Tharu, 5.09% Teli, and

4.56o/oKoiri/I(ushwaha. Majority of populafion are Hindu (82.8%) in the Province predominantly

followedby Muslim (9%). Similarly, 4.4Vofollow Buddism, 3ohareKirat, andl.3o/o are Christian.

Out of the total population of the province (fi80242) 71.97% of the population are residing in the

urban area.

60.96% of tand inthe province is used for agriculture purpose, followedby 25.77% forest, 5.t5o/o

river and ponds, 3,47% grassland and 3.l$o/oland is used for housing pu{pose.

Economy
As per Economic Survey (2019120), Madhesh Province contributes l4o/o to national GDP.
Measuring GDP by provinces it is estimated to have a growth rate of 2.3%o in the fiscal year

2019120.

There are 487 commercial banks, 86 development banks, 31 finance companies, 754 Microfinance
companies. Similarly, there are 244llfe and 148 non life insurance companies and their branches



0f pooossing of agricultural produce including jute, sugarcane, tobacco, and gfain.

fstlvity in the province accounts 1331% of GDP, while service sector has a share of
ial GDP. Productivity of paddy in the province is 3.4 MT per ha, which is below

tvcrage productivity of 3.5 MT per ha. Out of the total paddy production in the counfiy

Provinoe comprises 24,96%. Similarly 29.09% of Wheat is produced in the province.

tho cash crops 65o/a of sugarcane is produced by the province.

)n 522 industries registered under department of industry. Out of total number of industries

based industry shares the highestnumber i.e. 418. While there are only 24 Agriculture

butry based industry. There are 12967 companies registered under company act in the

Madhesh Province contributes 22% tn the total paddy production of Nepal. Similarly,
production in the province contributes 29.3% of national production.

Province has seen a considerable growth in electrification. According to Nepal
Authority report 99.05o/o household in the province are electrified. Total number of

y consumers in the province is 878582, consuming 1254188 MWh of anergy annually.

Af3ording to NEA, Distribution and Consumer Service Directorate loss of electricif in the

fOvfncc is 15.6% for ttre year 2076177. Out of the total loss in distribution provincial office,

J$rkpu, contributes the highest loss percentage of 31.32.

lf7 | km of road is constructed by the local government in the Province. Out of which2696 hn is
blfcktopped. Similarly, 56 km of railway track under the Janakpur-Jaynagar railway project is

COnltructed.

Thcre are 4137 schools in the province wrth 1289672 students including 656779 girls and 632893

hoys. All together there are 5069 teachers working in various levels of schools.

llugrnati Municipal ity

Bagmati Municipality was formed after the declaration of local levels by Nepal

Oovernment on 2073 by merging 4 previous llDCs (Dhungrekhola Kannaiya Rajghat and

Shankarpur). For the complete understanding of the current status of the local level all the data in
initial VDC/ Municipality level or Municipality level should be arranged in the patterns of newly
fbrmed local structure. So, each individual local level can formulate their plaxs by targeting the

needy groups of the society. The profile needs to be prepared including-the socioeconomic,

cultural, environmental and many more aspects.
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Municipality got its name from the Bagrnati River in western part of Sarlahi District and

Border of Sartahi and Rautahat. Bagmati River is Hindu religious holy river as well as.

oastern bank of this municipality is covered with Harion Municipality and south side of this

llUsicipality is Barahathwa Municipality The north side of bank is bordered with Sindhuli

Dlulct.

IjnatiMunicipality lies inMadeshProvince andwas formed afterthe declaration of local levels

lyNcpal government 2073W merging 4 previow \lDCs (Dhungrekhola" Karmaiyq Rajghat and

lhrnkarpur).

Tfto total population ofthis munieipalrty as up to the last survey of last of Ashadh 2076 is 47,047.

Tho population density as such is found to be 464 person per sq. km. Geographically the

hpography of this Municipality is Terai-A lowland region in southern Nepal and northern India

thrt lies south of the outer foothills of the Himalayas that consists of old and new alluvium, both

of which constitute alluvial deposits of rnainly sand, clay, silt, gravels and coarse fragments. The

new alluvium is renewed every year by fresh deposits brought down by active sfreams, which
ongage themselves in fluvial action. Old alluvium is found rather away from river courses,

ospecialty on uplands of the plain where silting is a rare phenomenon. The Road network has

touched almost all the wards however; most of the roads are Gravel roads and some roads are black

topped.



J{rh as etc. also reside in the municipality.

, ward no. 1 and ward no. 1 l's some parts are laid in the height of hills whereas

f fo in the plain part. Ward no. I l, 72 4,5,6, and 7's western parts is situated in the
nrti river. Ward No. 8 is the major market cerfer where trade and agriculture are the
of Income. Among 12 numbers of wards almost all the wards are mostly dependent

lSrlculture for income.

of tourism is very good for the municipality being already lay down on the bank of
, However; possibilities extend now but hope to cover intemal and extemal tourists

days.

fi00

m00

Dempgmphie Chart of r,uhole Municipality

t|iouseholds nTotaf Population gMele flFemale tAvenge|lsuseholdSire HSex ratio

lm00

lm00
5,27 104,44



of the people including indigenous people and their improvement in living

Protile

of the Baglnati l_vluniclp_alrty iq show iq lhe table Be_tow:

Area :

Sq. i

KM

9.75

,2 ,? ." : _Phpl.gpSh-qle(L-6",4" t!-qH ;.9-?7.. . r

, f- l? , P!'ulr-qkh-qle(8,?-), ,!17? ., -,.'.,-5,!J -I

:iii
tT"plal -_":_!-q_qel _ j-I0!-.-12_1

Table: Population of the Bagmati Municipality

of migration and outside influx

is the movement by people from one place to another with the intentions of settling
or permanently in the new location. The movement is often over long distances and

one country to another, but internal migration is also possible; indeed, this is the dominant
globally. Migration may be individuals, family units or in large groups.

,mtl pattern classifi cation

te'lllntent pQttenx

f f the permanent settlements along the entire ar?a ate outside the ROW which is 25m from the
line for National Highway category of road. The settlements have develo@ as ribbon

pttf ement along the main roads especially at the road junctions and have been developed as bazaar

lfGes. Such settlement development rates along the main road have been noticed to be very fast

hrcause the main road is also considered to be of commercial value, and almost all the houses

4long the road have rented shops in the ground floor and are used as residential purposes for upper

lloors. This type of commercial cum residential buildings is seen in dense form at the Karmaiya
pfea. The ssttlements along the adjoining lateral roads are in the growing stage.



gflOulture production in Nepal. The people gtow wheat, corn, green vegetables

bmato, banana, beetroot, bitter gourd, boffle gourd, brinjal, cabbage, carrot
(green), chilly (dry red), Arbi coriander leaves, cucumber, potato and so on)-

, vegetation of the project areafalls under subtropical zone, The major foresttypes

rca includes Schima- Castanopsls forest, Pinus roxburthii forest and Alnus
in higher qllilpd-e 31d Sal fgrest in thelpyg alt_itude along-t!-e-road alignment.

/r l,i S.N. i Local Name i Botanical Name i

" 
.....:-........- -- {.*."- '-

a , fr L-

' I : Sal 't Shorea robusta 
1|-

) 2 ; ot4ar j lue!*s rr-sre j

Table: List of Plant Specics Recorded during thc Field Survey

(f,unthera pardus), Mirga (Muntiacus spp), Ban biralo (Felis chaus), Syal (C.anis

, Bhalu (Llrsus thibetanus), Phyauro (Vulpes Montana),Kharayo (Caprolagus hispidus),
(Naemorhedus goral), Monkey (Macaca mulatta), Bandel (Sus scrofa) Musa (Rattus

Malsanpro (Martes flavigula), Lokharke (Ratufu spp) arc the wild animals reported in the

of propsed road alignment. Similarly, birds fowrd are Koili (Cuculus miuopterus),
(Streptopella senegalensis), Chibe (Diuurw,ry.), Kag (Corwu splendens), Parewa

libia), Jureli (Pycnonotws cafer), and Chil (iv{ilvus migrans), The road does not fall
any protected or buffer zone atea.
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ODOLOGY
WORKS

tt'lli1'lllC SURVEv

dOtCrmining geometric paramekrs and , the field survey wils
fusteafrom6Mayto8Mav 2U23.1he weremeasuredusing

Echo Sounder CVS 126 made of Japanese company Koden Electronics. The depth
Ifuring fange of the echo soundef was trp to 14 m and the accuracy was +0.lYo. The instrument

!il operated in dual frequency of 50 kHz and 200 kFIz for depth measurement. Basically, low
f,lquency have more a""*ury in higher depth and higher fiequency is reliable for lower depth.
IlF detail aan be found in the link as follow.
http : //www.raymarine.coq / vtew 12 iFtr9?&fbclid=twAR1 s3ndk I rsHrggM-
An qzUg8FF03xY#Frequency. This model of echo sounder is more
rdv in terms of the method of processing and displaying received
flgnals, The detail specification of the echo sounder is presented in Annex IV.



p1l hllowod by the centerline of the Pond. The other nressur€nrcnts were basedon

Of tlnt line by maintaining less than l0 m distance. The measured depth points were

SfO pth line of that day. With its reference the next path line was oeated for other

I pfosoas *as repeated continuously till the end of the work. GIS tools were used to

lh pimotr, The lines were convertedto shape flle andinsertedin SW maps, an android

0f mobilc phone, which made easier to take a path line in the lake for survey. Almost

0f ntuly l0 m x l0 m gridpoint ofthe lake were locatedandtrackedusing GPS (Global

| lfyltom) to record the depth of the lake. The depth of the lake was also verified

b futnf thc tag reel. The depth measured by echo sounder and the depth using tag reel was

b bf oxact, 'fo find the deepest part ofthe lake, around 5 times the boat was moved making

dtglr, thcn small circle in different places. The deepest part of lake was verified measuring

noar and around twice.

RAI'I IIC SURVEY

h mcmbers of the survey team walked around the Pond where accessible to select perfect

for the establishment of permanent benchmark, to overvierv general layout of the Pond

|| vrtotation cover around the Pond. The team also thoroughly studied the 1:50,000 scale

lFlnphical map of sheet number 2982 16 published by the Survey Deparbnent of Nepal for the

liflfrl ovcrview of the Pond and its location. The overview of general layout and vegetation of
h Inrcrc*sible location was carried out through boat. Easily accessible locations were selected

bf ttrc placementof permanent benchmarks using DGPS. The topographical surv€y work started

ilfblithing the DGPS benchmark. The benchmarks are established at accessible and visible sites.

Tho established benchmmk becoming far though visible and straight from edge of the Pond. The

toprgraphical survey was conducted as per the standards required and as per the scope of works

Egcor{ing to ToR. Necessary BenchMarks were fixed at the accessible location using the Sanding

I)OPS,'fopcon total station. DGPS benchmark point coordinates are picked by observing 6 hrs

drta from satellite on each base point. Traverse is carried out by total station within given accuracy.

Jlnon on total station and DGPS were already calculated and eliminated. The accuracy of the



n
fnglo was l5v. Sanding DGPS, Topcon and Sokia were used to carry out the survey

t6olm of the lake to the farthest downstream outlet of the lake. Traversing was done

f , D(ilrs 2 and cpl. The elrors calculated was -0.019 m in easting and -0.012 in

Adlurtmcnt made in 3 benchmarks was +0.006 m easting and +0.004 m in nortbing.

Cblrlncd was in WGS 84. So this data was projected to Modified UTM 84 with an overlay

lfA which was basis for further calculation. Nepal has greater East-West expansion so

cccuracy for cadastral survey and various other purpose, UTM has been modified to
(Moditied UTM), Gauss-Krueger projection-based coordinate system, thus the

'dcsignation. In this proiection system Earth is divided in 120 zones each of 30. Nepal

mcridian of gt0.g4Oand 870. The scale factor of 0.9999 is used for central rneridian

for 840 and 00 55' east or west of central meridian has the scale factor of 1 (meaning no

), False Easting at central meridian is 500 000 m in order to keep all the coordinates

lho country positive, and False Northing at the Equator is 0 m.

hpographic survey was conducted using total station and DGPS which includes

and river cross secdons. The area of the lake was sureyed using DGPS. For

h Ulculation of area, the DGPS base was fixed near the access road, located at the edge of the

|311{, And the rover was used to surv€y the lake. The boat was propelled about 2 m far from the

d3o of the lake and tlre survey was carried out using DGPS. The area, length and width of the

hlc worc calculated using CAD software.

For ostablishing the benchmarks, all the permanent ground control stations were fixed/marked with
| oro$$-mark on permanent boulders with center t6 mm dia.



tRnt lns BATHYMETRY

Navigation Satellite Systems (GNSS) refers to a satellite constellation used to
position, navigation and timing. Global Positioning System (GPS) of the US,

NAvigatsiomtaya Sputnikovaya Sistema (GLONASS) of Russia, Galileo of
Navigation Sateltite System (CNS$) of Chiua and NAVigation with

(NAVIC) of India afe examples of Glabal/Regional - Navigation Satellite

), Atmospheric delay in the ionosphere and neutral atnrosphere are noajor error

NSS measurements. Ionospheric errors are mostly eliminated by observing at two or

ies. But the tropospheric detay is a valuable meteorological information. Ground

rcceivers are used to m€asure geospatial position.

can also be affected by multipath issues, where the radio signals reflect off
tcrrain; buildings, canyon walls, hard ground, etc. These delayed signals cause

crrors that are different for each type of GPS signal due to its dependency on the

of satellites in the sky also affects the accuracy of GPS positioning. The ideal
(ofthe minimum four satellites) is one satellite direcfly overhead, three others equally

no1rcr the horizon (but above the mask angle). Imagine a vast umbrella that encompasses

Cf thc sky, where the satellites form the tip and the ends of the umbrella spines.

Coordinates calculated rvhen satellites are clustered close together in the sky suffer from

r ol' precision (DOP), a factor that multiplies the uncertainty associated with User

tcnt Range Errors (UERE - errors associated with satellite and receiver clocks, the

satellite orbits, and the environmental conditions that lead to multipath errors). The

of DOP results in valtres that rang€ from 1 (th€ b€st oase, which does not magnifu

) to more than 20 (in which case, there is sc much error the data should not be used).

to Van Sickle (2001), the lowestDOP encountered in practice is about 2, which doubles

Unccrtsinty associated wift UERE.

roceivers report several components of DOP, including Horizontal Dilution of Precision

and Vertical Dilution of Precision (VDOP). The combination of these two components

lho three. dimensional position is called PDOP - position dilution of precision. A key element

Of tlpS mission planning is to identify the time of day when PDOP is minimized. Since satellite

Ofblts are known, PDOP can be predicted for a given time and location.

TOtrl station is a device used in surveying. Like any other devices, total station also have some

l3grccs of eror which can affect the surveying report. Total station measure angles with some

dfgree of imperfection. These imperfections result from the fact that no mechanical device can be

mrnufactured with effor.

In the past very specific measuring teehniques were taught and employed by surveyors to

oompeniate for minor mechanical imperfections. With the advent of electronic total station, the

rncohanical elrors still exist but are related to in a different way.



uris. The two most cofilmon errors are reading an angle incorrectly

lnformation into the field book. Another common (and potentially

11 Inconect insfiument or rod heigilt. The optical plummet or tribrachs must

for misalignment. This would include total stations with laser plummets'

,toducation, psu. edu/geog 1 60/node/ | 924)

ll lnors occurred during bathymetry. Such errors are mainly due to handling of
In opration. If the submerged transducer could not place vertically and stably,

dapth may observe different in the same location. These are because of water

bgrt rnd installation of transducer in the boat'

)N Ml|l'ltoD
il msthod involves plotting cross sections of the existing and proposed levels at

lgro$s the project site. For each of the cross sections, the cut area and the fill area

Tho vof ume between each pair of sections is estimated by multiplyingthe avetage

ol'thc two sections by the distance between them. Once these volumes have been

ilch pair of sections the total cut and frll volumes are obtained by adding them all

IVerll tlilferent methods used to determine the areas of cut and fill, once the sections

plOftoU. Perhaps the simplest (tnrt most time eonsurning) method is to plot the sections

pal"r and count the grid cells of the cut and fill areas. Multiplying the cell count by the

int-ott Uy each of the grid cells gives the cut or fill area for the section. Other methods

thl sections in CAD and exporting areas or calculating areas mathematically using

rule. The spreadsheet included with this report includes formulae which have

tho process of calculating section areas using the trapezoidal rule. This can save a great

dmo il'you are using the cross section method.

y ol'the cross section rnethod depends to a large degree on the distance you choose to

ihc sections. Closer sections improve the accuracy of the estimate, but take longer to

A balance has to be made between accuracy on the one hand, and speed of generating

on the other.
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jtr.ttl rrrlvrrrttirgcs of this mettrod is that cross sections are generated in the prclcess. fhese
Urolirl r' rsual sunrmanr cf the estimation, which present the cut arid fiIl depths across the

tn t very clear wav. One of the disadvant

4,295

4,573

('ut an'ea:
4,295 + 4,573

lltrilu, l'lll area =

2

5,376 + 4,359

Dlstonce between sections : 50m

Crtt polunrc: 50 x 4,434:ZTL,7ADrng

Plll volunrc: 5O x 4,868 : 243,4CISm3

= 4,434m?

:4,868rn2

Ffffi#l k

ull llrrr nrethod is that it can be extremelv laborious to extract cross sections ftom the drawins.
fttl lr) rh'k:rrnine the areas of the sections.



on c:rc:h cell of the grid is calculated, andthe volume for each cell is
lltc tlcpth by the cell area. By adding the volurnes fbr each cell together

Yttltttncs lirr tlrc project can tre estirnated.

f[t crri'lr ccll is found by subtracting the avsragc existing ievel of the celi from
le lcl ll'tlrc resultant depth is positive then this is a fil1 cell, urhile a negative

I Utrt ecll lrr cilhr:r case, the volume is calculated b'y mLrltiplying the cut or fill
nl'tlrrr 5rlrtlocll

har hcr:n calcLrlated for eaeh grid cell, all of the cut cells are adcled to.s{ether to

t!gl volrrtttr,: 'l'hc same is done fbr the fill cells to get the total fill volume.

lipr-xct,trorr rrrcthod, tlre accuracy of the grid method depends upon the size of grid

Ufttrl A conrpromise has to be macie between the accuracy rvhich is rcquired, and the

Wlll lrt' lrrkr.:tt 1o produce the estirnate

ul llrc ltrrrl rnethod are tirat the basis of the estimate can be fully surnrnarised on the

rvlrre lr prr,:scnts a very clear summary of the calculations lbr others to check. One of
r nt(. n() graphical suutffiary is generated flor the estimation. Also, like the section

ttl tncthocl is titne-consuming and tediorrs to implement.

ll1lwla4gt aut orJiII ilepths are ddemineilfor eoch ccll in the grid- From these depths the volames of each grid cell can he cokuhded,

Sl lt dlhf the cellvolumestngdrerthetolsl cut andfiIlvofumes oe obtahed



. 2,3m - 3L.7 m = -29.4m (cut)

r ion x 50m - 250Anf

. ?9.4rnx 2500ar'z= 73,500m?

ll itn wfumolor one of the Eild cell', ln tha examPle



Map

fu npographic, L and X section and other map are prepared. The
lr shown in figure 11. The A0 size printed map are placed in Annex



1|d recorded depth points of Pond are shown in figurebelow. The point highlighted
the location of the deep points of the lake. The deepest part of the Lake was

m, The measured horizontal distances and the corresponding depths were plotted
on
the

t

l0pgraphic map of the pond. The contow lines were drawn using interpolation and extrapolmion
fchniques. The contour lines were drawn at an interval of 5 meters. The map are generated with

),>-"1 i
l,/ ii-,-:-<. rr^... .-.,"q"

t

J

I

U1

"1itil
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mJ converJed to Triangular Irregular networks (TIN) and then to 20m

which is a digital means to represent surface morphology using AToGIS

llho contour, volutne and uea were all computed from the TIN using
Volume tool respectively in ArcGIS. Above computedvalues were

ic ourve, and Elevation-Area- Volume Curve.

dre wing a unifonn grid onto a plan ofthe earthworks project, and taking

ftopxed ground levels at each node of ths grid. With these values the average

tfqulrod on each cell of the grid is calculated, and the volume for each cell is
Ing the depth by the cell area. By adding the volumes for each cell together

volumcs lbr the project can be estirnated.

for cach cell is found by subtracting the av€rag€ existing level of the cell fiom
lcvcl. lf the resultant depth is positive then this is a fill cell, while a negative

I out coll, In either case, the volume is calculated by multiplying the cut or fill
of thc grid cell.

hu hcen calculated for each grid cell, all ofthe cut cells are added together to
gul volume, The same is dons for the fiIl cells to get the total fill volume.

ffglr'rcotion method, the accuracy of the grid method depends upon the size of grrd

U1trd, A compromise has to be made between the accuracy which is required, and the

Wlll hc lqken to produce the estimate.



that the deepest point of the Pond is 14 m. The echo sounder used for this
CVS 126 of whose frequency of transducer was set at 50 kHz and 20AkJIz.

has capacity to measure water depth of 2.5 m to 800 m. The bathymetric map
Pond is prepared based on the measured data. The total volume of Excavated

feted as 1718,750 Cu.M. , which can vary by around l|J-l$yo, Also excavated
Increase by 2G3OY" due to bulking factor as per Soil Nature.

map of Bagmati Fishery Pond is prepared showing its shoreline and different
Fctron and X-section trap of Lake is prepared-
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700 HandhsH €P$

Garmin Oregon 7fl1 Handheld 6PS

€arfin} Gfegsn 700 |i$ndfmld GPS $m,ides arfijrd€ po{iri0n wi$} m
buitt-in GPgand 6LfiNA55 receivrrs. Aruged ard waurproof 3'
tswhsffeefi dEpfey.Tha Sregon Toooffnrs a lVorldwide BasernrB,

$effsnk {ompass" SarowetriiArimetr.r, Adi|/e hveaffier, Wirehss

Sha*ng a*d m+re makrng trUr nandheld a (flF rhsise arn*ng

ostdoarsrnan

r J" to$rhrrreeil $isplel

. Eierurlnir [ompass .lnC Barcmetrir,{iiimet€r

. [F5 nrid Glil.fdA]s Rrteiuefi
I I renreif|ll-iy* inchded

r fl"i,'Eged and lvaterguei il iFii

20 Channels

DS B1, 82,83

LIC/A,LIC, L2C, LzE. L5

LONASS LICI A, LIP, L2C/ A, L2P, L3

S LIC/A, L5 (only forthe satellites suppming L5)

ileo GIOVE-A" GIOVE-B, El, E5A, E5B

, WAAS, MSAS, EGNOS, GAGAN, SBAS

itioning output rate: lIIz-50H2

itialization time:

itialization reliability: >99.99/o

+0.25m+lppm
'ertical: t0.50m+lppm
BAS positioning accuracy: typically<Sm 3DRMS

CNSS Surveying +2.5 mm + 0.5ppm



ertical: +5 mm + 0.5 ppm

t8mm+lppm

ertical: t15 mm + I ppm

izontal: *8mm + 0.5 pprn

ertical: +15 mm + 0.5 ppm

TK initialization time: 2-8s

12.9 cm X ll.2cm

(includi ng installed battery)

aluminum alloy shell

5oc - +60"c

55"C - +850C

smg

iterprooflDustproof
7 standard, protected from long time immersion to depth of

F Status: Withstand 2 meters pole drop onto the cement

Status: Withstand 40G l0 milliseconds sawtooth wave

, removable Lithium-ion batterv
: 7h (static mode)

(intemal UHF base rnode

LEMO external p.olyerport + RS232
LEMO RS232 + USB

network/radio data link antenna port

intemal radio receiver aud transmitter 0.5WlW
radio transmitter 5W25 W

orking frequency

Talk450s, TrimMark3, PCC EOT, SOUTH
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3.5G module, GPRS/EDGE compatible,
MA2OOO/EVDO 3G

Module Bluetooth uetooth 4.0 standard, supports connection with Android

luetooth 2.1 + EDR standard

close range (<IOcm) automatic pair between R6 and

controller equipped with NFC wirel ess communication tnoaule

B internal storage, more than 3 years' raw observation data

on recording from l4 satellites plug and play mode of

ifferential: CMR+, CMRx, RTCM Zt, nfCnf Z:. nfCfr4
.0, RTCM 3.1, RTCM 3.2

NMEA 0183, PJK plane coordinates, code
model supprf VRS, FKP, MAC, supportingNTRlp

uilt-in tilt compensator, coffecting @
:cording to the till direction and angle ofthe centering rod

>ller software display electronic bubble, checking leveli
of the centering rod real time

operation, visual operation
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