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INTRODUCTION

|
~ Bagmati Municipality, Office of the Municipal Executive has been constructing the Artificial

W1 the bank of bagmati river, which covers the area of around 150 Bigha. The land proposed for
e project was bare land which has been developed as the tourism spot; which is gaining
arity in whole Madesh Province. The Artificial Lake constructed will be used for the
unculture (Fish Farming) when completed and has been used for the boating purpose for the

This project is expected to 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 like Coffee Shops and Public Toilets has been constructed to provide the facility for the
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 Parbati is proposed to be built in the second phase of
the project. Furthermore, Bagmati 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 attract 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 evaluating the ground realities that influence open space distribution
and use. Today, the rapidity of urban development and increase in the population of cities puts
open space under tremendous pressure. Therefore, the anticipation and identification of the basic
principles of change that open space undergo is essential for professionals to intervene effectively.
Both policy and science now emphasize the critical necessity of green areas within urban social-
ecological systems. The enhancement of urban green space or urban forests is one of the ways, to
mitigate the adverse effects of urbanization in a sustainable manner, making cities more attractive
and comfortable to live in.

This Project shall provide an array of social, health, 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 quality of life for its residents.

T e ——




MROJECT HIGHLIGHTS
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Name of the Project Bagmati Fishery Pond
. Location Wards 4 & 12
otal Estimated Cost of Project NRs. 882.753,106.16
Project Completion Period 3 Years
Total Area Covered 150 Bigha
Total Areas of Ponds 685495.28 SQ.M (101.21 Bigha)

AREA OF POND: 485439528 50.M
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Malhymetry is the study of underwater depth of water body floors. In other words, bathymetryis the
Wiiderwater equivalent to hypsometry or topography. A multi-beam echo sounder attached to a boat sends
Wil 8 wide array of beams across a "swath" of the water body floor. Bathymetric (or hydrographic) charts
W typically produced to support safety of surface or sub-surface navigation, and usually show bottom floor
uliel or terrain of lake as contour lines (called depth contours or isobaths) and selected depths (soundings),
Wil typically also provide surface navigational information. Bathymetric maps (a more general term where
Wivigational safety is not a concern) may also use a Digital Terrain Model and artificial illumination
Wwehiniques to illustrate the depths being portrayed.

It the purpose of this study, the Pond was divided into 50m x 50m grid. The measurement was followed
tlie tentative grid point lines based on its geographical position. Section from S-N and N-S was surveyed;
When one whole grid line is completed, a marking like flag was placed in the end point so it clearly indicated
#he surveyed area to move forward and continued the work. As well as a path was followed making an
{nterval of 50 m using SW maps an android based apps. A continuous recording of latitude, longitude and
dapth were done at around 50m interval. The displayed depth from echo-sounder was recorded in GPS with
its respective latitude and longitude. The different depths measured was also verified using the tag reel.. A
standard echo-sounder, GPS, boat, tag reel, measuring tape was used for bathymetric survey. Besides,
measurements were carried out twice at the deepest point of the Lake for verification.

Topographic survey was carried out to third order precision and the admissible error of closure were not
exceed 12 K mm, where K is the distance in KM. The survey was carried out as described in ToR. In case
of establishing permanent benchmark, the two bench marks 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.
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ain objective of this study 1s to prepare scientific report of Bagmati Municipal Fishery ZPondlﬁé

| Bathymetric Survey and Topographic Survey of the Artificial Pond using standard echo-sounder and .
4! siution or GDPS and other hydro meteorological investigations and available related information. In ‘
iicular, the study aims to:

+ Cary out Bathymetric Survey of the pond to measure depth of the pond using echo-sounder.
Carryout Topographic Survey around the pond to prepare topographic maps with contour lines with
{nterval of 5m cover at least up to 10 m strip around the pond’s water level.

To establish temporary bench marks at the proper site of the pond for reference.
To carry out Earthwork Excavation investigations of the Pond

1 s seope of the works are as following:

o Cary out water depth survey of the pond and calculated area, volume and other geometrical
parameters

e Construct and fix bench marks at proper site of the pond for reference using DGPS. |

¢ Involvement of the local government authorities during the study period
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Geography
Madhesh Province lies between 84027’ & 86054°30” East longitude and 26023°38” & 2702817~
North latitude. It has an area 0of 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 districts of Bagmati Province and Udaypur of Province 1 in the north and Chitwan district

of Bagmati Province in the west.
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‘l'u'mmuplm'uli_\'_ the province can be d‘lwm%t‘i:mt’o four main regions starting from the m, ¢
201 (Chure Region, 2) The valley basin, Dun, 3) The Inner Terai or the Bhavar region,
0 L ow plain region — Terai or Madesh.

y+ Chure zone, occupies 1,52,339 ha (15.88%) of total Province land surface area. This is a
mountainous region far south to the high Himalayas, bordering the country in the north.

+ Dunarea lies in Saptari and Parsa district of the Province. It is located to the north of Chure
region and comprises 0.04% of Province land area.

o Bhabar zone comprises 25.62% of Province land area. This region extends from the base
of Chure Mountain to plain lands of Terai Madhesh.

¢ 'T'he Terai Madesh region comprises 58.46% of the total Provincial land area. The terai
zone ranges in altitude of less than 600 meters with most of the fertile land and dense forest

the country.
Apart from the topographical divisions, administratively there are 8 Districts. As per the new
gonatitutional provision there are 136 local governments composed of 1 metropolitan city, 3 sub-
Metropolitan cities, 73 municipalities and 58 rural-municipalities with 1271 wards.

Climate

Mudhesh 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
temperature goes up to 38 to 40 degree celcius. While winter is cold with temperature decreasing
10 5 to 10 degree celcius. Province 2 has an average rainfall of between 1100-2100 mm.

Social and Cultural Diversity

Among various spoken languages in Nepal there are 62 spoken languages. Majority of population
apeak Maithili (45.3%). Bhojpuri counts 18.57%, Bajjika 14.65%, Nepali 6.67% and Urdu 5.88%
a8 their mother toungue. Ethnically there are 116 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
4.56% Koiri/Kushwaha. Majority of population are Hindu (82.8%) in the Province predominantly
followed by Muslim (9%). Similarly, 4.4% follow Buddism, 3% are Kirat, and 1.3% are Christian.
Out of the total population of the province (5380242) 71.97% of the population are residing in the
urban area.

60.96% of land in the province is used for agriculture purpose, followed by 25.77% forest, 5.15%
river and ponds, 3.47% grassland and 3.18% land is used for housing purpose.

Economy
As per Economic Survey (2019/20), Madhesh Province contributes 14% to national GDP.
Measuring GDP by provinces it is estimated to have a growth rate of 2.3% in the fiscal year
2019/20.

There are 487 commercial banks, 86 development banks, 31 finance companies, 754 Microfinance
companies. Similarly, there are 244 life and 148 non life insurance companies and their branches
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W provinee, Agriculture and forest is theerun;ﬁj“. agﬁl‘%\j province economy, providing a li‘ﬁ

I e fourths of the population and accdun?tl:.ig*?‘).%% of GDP. Industrial activity mainly
nlves the processing of agricultural produce including jute, sugarcane, tobacco, and grain.
Idinieinl aetivity in the province accounts 13.31% of GDP, while service sector has a share of
48 0% i provincial GDP. Productivity of paddy in the province is 3.4 MT per ha, which is below
e itiona! average productivity of 3.5 MT per ha. Out of the total paddy production in the country
Mudliesh Province comprises 24.96%. Similarly 29.09% of Wheat is produced in the province.

Hogniding the cash crops 65% of sugarcane is produced by the province.

| e are 522 industries registered under department of industry. Out of total number of industries
ol tion based industry shares the highest number i.e. 418. While there are only 24 Agriculture
sl forestry based industry. There are 12961 companies registered under company act in the
v inee. Madhesh Province contributes 22% to the total paddy production of Nepal. Similarly,
Wi production in the province contributes 29.3% of national production.

Mudhesh Province has seen a considerable growth in electrification. According to Nepal
| lectricity Authority report 99.05% household in the province are electrified. Total number of
ulectricity consumers in the province is 878582, consuming 1254188 MWh of energy annually.
Ascording to NEA, Distribution and Consumer Service Directorate loss of electricity in the

Ince is 15.6% for the year 2076/77. Out of the total loss in distribution provincial office,
anakpur contributes the highest loss percentage of 31.32.

8871 km of road is constructed by the local government in the Province. Out of which 2696 km is
blacktopped. Similarly, 56 km of railway track under the Janakpur-Jaynagar railway project is
oonstructed.

There are 4137 schools in the province with 1289672 students including 656779 girls and 632893
hoys. All together there are 5069 teachers working in various levels of schools.

Bugmati Municipality

Bagmati Municipality was formed after the declaration of local levels by Nepal
Government on 2073 by merging 4 previous VDCs (Dhungrekhola, Karmaiya, 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
formed local structure. So, each individual local level can formulate their plans 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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Iiugmati Municipality got its name from the Bagmati River in western part of Sarlahi District and
[)istricl Border of Sarlahi and Rautahat. Bagmati River is Hindu religious holy river as well as.
|l eastern bank of this municipality is covered with Harion Municipality and south side of this
Municipality is Barahathwa Municipality. The north side of bank is bordered with Sindhuli

District.

Pagmati Municipality lies in Madesh Province and was formed after the declaration of local levels
by Nepal government 2073 by merging 4 previous VDCs (Dhungrekhola, Karmaiya, Rajghat and
Bhankarpur).

The total population of this municipality as up to the last survey of last of Ashadh 2076 is 47,007.
The population density as such is found to be 464 person per sq. km. Geographically the
topography of this Municipality is Terai-A lowland region in southern Nepal and northern India
that lies south of the outer foothills of the Himalayas that consists of old and new alluvium, both
of which constitute alluvial deposits of mainly sand, clay, silt, gravels and coarse fragments. The
new alluvium is renewed every year by fresh deposits brought down by active streams, which
engage themselves in fluvial action. Old alluvium is found rather away from river courses,
especially 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.
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this municipality has a large'population of Tamang followed by Chhetri 66«’ |
Whereas Yadav, Newar, Dusad, Mandal, Thakuri etc. population of other ethnic
1o such as etc. also reside in the municipality.

mphically, ward no. 1 and ward no. 11’s some parts are laid in the height of hills whereas I
Wwiiids lie in the plain part. Ward no. 11, 12 4, 5, 6, and 7’s western parts is situated in the ‘
| ié Hupmati river. Ward No. 8 is the major market center where trade and agriculture are the
i soutee of Income. Among 12 numbers of wards almost all the wards are mostly dependent
Wjni agriculture for income.

10 pospect of tourism is very good for the municipality being already lay down on the bank of

Ll iver. However; possibilities extend now but hope to cover internal and external tourists
iny days.

Dempgraphic Chart of whole Municipalty
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Rajghat(4,5,9)
Rajghat (1-3)
Shankarpur (3-5)
Shankarpur (1,3,6,8)
10 10 Shankarpur (7,9)
11 11 Karmaiya(4-6)
12 12 Karmaiya (1-3)
Total =

= e~ &
pv ) L] ~3 o L

pJuture of migration and outside influx

| and pattern classification
Nellement pattern

XN

Wme
WNOMIC STATUS OF mﬂ%&%ﬁ:&: AREA

S.N Ward Previous vDC
No.  /Municipality
1 1 DhungreKhola(1,2.4)
22 DhungreKhola(56,7) |
'3 3 Dhungrekhola(8,9)
4 | 4 | Karmaiya (7-9)
5 Rajghat (6-8)

My ol social aspect of the project area has been carried out. The study amifz?
ping and after construction phases. The main focuses of study were towards the stcio-
uutus of the people including indigenous people and their improvement in living

i of the Bagmati Municipality is show in the table Below:

Area

Population Sq.

4772

3014

3681
3898
2808
3480
3341
2782
2617
2503
2930

40399

KM
9.75

23.49
5.55
9.36
8.55
4.14
2.68
12.78
7.18
427

Table: Population of the Bagmati Municipality

pigration is the movement by people from one place to another with the intentions of settling
wemporarily or permanently in the new location. The movement is often over long distances and
{101 one country to another, but internal migration is also possible; indeed, this is the dominant
jurm globally. Migration may be individuals, family units or in large groups.

All the permanent settlements along the entire area are outside the ROW which is 25m from the
center line for National Highway category of road. The settlements have developed as ribbon
gettlement along the main roads especially at the road junctions and have been developed as bazaar
areas. Such settlement development rates along the main road have been noticed to be very fast
pecause the main road is also considered to be of commercial value, and almost all the houses
glong the road have rented shops in the ground floor and are used as residential purposes for upper
{1oors. This type of commercial cum residential buildings is seen in dense form at the Karmaiya
grea. The settlements along the adjoining lateral roads are in the growing stage.
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Paear is major part of the Bagmati Municipality. It is historical place in Nepal. Bagmﬁ

I agriculture production in Nepal. The people grow wheat, comn, green vegetables

i, tomato, banana, beetroot, bitter gourd, bottle gourd, brinjal, cabbage, carrot,

_thilly (green), chilly (dry red), Arbi coriander leaves, cucumber, potato and so on).

Hunlly, vegetation of the project area falls under subtropical zone. The major forest types
uject area includes Schima- Castanopsis forest, Pinus roxburthii forest and Alnus
i lrest in higher altitude and Sal forest in the lower altitude along the road alignment

SN LocalName  Botanical Name _
0 sa | Shorearobusta
3 Banana ' Musa Nepalensis |
4 Mango Mangifera indica
5 Aaru Prunus Persica
6 Bamboo Bambusa spps
7 Chilaune Schima wallichii
8§ Pipal ' &l Ficus religiosa
9 Simali Vitex negudo
10 Simal Bombax ceiba

Table: List of Plant Species Recorded during the Field Survey

L Wiuwa (Panthera pardus), Mirga (Muntiacus spp), Ban biralo (Felis chaus), Syal (Canis
S iens), Bhalu (Ursus thibetanus), Phyauro (Vulpes Montana), Kharayo (Caprolagus hispidus),
Lhoiel (Naemorhedus goral), Monkey (Macaca mulatta), Bandel (Sus scrofa) Musa (Rattus
Juttus), Malsanpro (Martes flavigula), Lokharke (Ratufa spp) are the wild animals reported in the
{iests of proposed road alignment. Similarly, birds found are Koili (Cuculus micropterus),
Dhukur (Strepropella senegalensis), Chibe (Dicrurus sp.), Kag (Corvus splendens), Parewa
( olumba libiya), Jureli (Pycnonotus cafer), and Chil (Milvus migrans). The road does not fall
uniler any protected or buffer zone area.
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111 1) WORKS
IO METRIC SURVEY

o ,f_dewrmining geometric parameters and preparation of bathymetric map, the field survey was
oon l_med from 6 May to 8 May 2023. The depth of Bagmati Fishery Pond | were measured using
il Echo Sounder CVS 126 made of Japanese company Koden Electronics. The depth
Weasuring range of the echo sounder was up to 14 m and the accuracy was £0.1%. The instrument
Wl operated in dual frequency of 50 kHz and 200 kHz for depth measurement. Basically, low
,_ﬂ_‘.‘quency han_’ more accuracy in higher depth and higher frequency is reliable for lower depth.
The  detail  can  be  found in the link as  follow.
http://www raymarine.com/view/?id=197&fbelid=IwAR1s3ndk 1rsHr99M-

2NV 020X xgnakixUOrz2WweNsZ oBl-qzUg8FFO3xY#Frequency. This model of echo sounder is more
advanced than analog echo sounder in terms of the method of processing and displaying received
signals. The detail specification of the echo sounder is presented in Annex IV.

&
100d al t through The f Terai region. The subgrad '_"- 68@
by ‘ignmen passes through the zone of Terai region. The su 3{&:‘3‘@

e

iyl e S —




w was followed by the centerline of the Pond. The other measurements were based on
i of first line by maintaining less than 10 m distance. The measured depth points were
{ the path line of that day. With its reference the next path line was created for other
J Wi process was repeated continuously till the end of the work. GIS tools were used to
11 (Bl process. The lines were converted to shape file and inserted in SW maps, an android

i of mobile phone, which made easier to take a path line in the lake for survey. Almost
_ j‘:” 4 of nearly 10 m x 10 m grid point of the lake were located and tracked using GPS (Global

Juning System) to record the depth of the lake. The depth of the lake was also verified
1y using the tag reel. The depth measured by echo sounder and the depth using tag reel was
1l 9 be exact. To find the deepest part of the lake, around 5 times the boat was moved making
1 by olrole, then small circle in different places. The deepest part of lake was verified measuring

1 near and around twice.
UM GRAPHIC SURVEY

he members of the survey team walked around the Pond, where accessible to select perfect

Alion for the establishment of permanent benchmark, to overview general layout of the Pond
WM vegetation cover around the Pond. The team also thoroughly studied the 1:50,000 scale
Bpographical map of sheet number 2982 16 published by the Survey Department of Nepal for the
' al overview of the Pond and its location. The overview of general layout and vegetation of
m\lcccssible location was carried out through boat. Easily accessible locations were selected
for the placement of permanent benchmarks using DGPS. The topographical survey work started
establishing the DGPS benchmark. The benchmarks are established at accessible and visible sites.

The established benchmark becoming far though visible and straight from edge of the Pond. The
topographical survey was conducted as per the standards required and as per the scope of works
uccording to ToR. Necessary Bench Marks were fixed at the accessible location using the Sanding
DUPS, Topcon total station, DGPS benchmark point coordinates are picked by observing 6 hrs
dJata from satellite on each base point. Traverse is carried out by total station within given accuracy.
lerors on total station and DGPS were already calculated and eliminated. The accuracy of the
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frr r'i ﬁ)m and vertical =15 mm + 0.5 ppm. The number of ooﬁsél
ohnm as 20 to 37 in different s n

Ll ull angle was 150 Sanding DGPS, Topcon and Sokia were used to carry out the survey
10 upatream of the lake to the farthest downstream outlet of the lake. Traversing was done
WS 1, DGPS 2 and cpl. The errors calculated was -0.019 m in easting and -0.012 in
i Adjustment made in 3 benchmarks was +0.006 m easting and +0.004 m in northing,

1 lili obtained was in WGS 84. So this data was projected to Modified UTM 84 with an overlay
i 1) sheet which was basis for further calculation. Nepal has greater East-West expansion so

W0 0 e tense accuracy for cadastral survey and various other purpose, UTM has been modified to
ML (Moditied UTM); Gauss-Krueger projection-based coordinate system, thus the

-wmd" designation. In this projection system Earth is divided in 120 zones each of 30, Nepal
h ventin! meridian of 810,840and 870 The scale factor of 0.9999 is used for central meridian

ully for 840 and 00 55 east or west of central meridian has the scale factor of 1 (meaning no
ion). False Easting at central meridian is 500 000 m in order to keep all the coordinates
Wilhin the country positive, and False Northing at the Equator is 0 m.

1w topographic survey was conducted using total station and DGPS which includes
Pandsurroundings and river cross sections. The area of the lake was surveyed using DGPS. For
fhe calculation of area, the DGPS base was fixed near the access road, located at the edge of the
Pond. And the rover was used to survey the lake. The boat was propelled about 2 m far from the
odge of the lake and the survey was carried out using DGPS. The area, length and width of the
lako were calculated using CAD software.

Hor establishing the benchmarks, all the permanent ground control stations were fixed/marked with
A cross-mark on permanent boulders with center 16 mm dia.
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5 Lilobul Navigation Satellite Systems (GNSS) refers to a satellite constellation used to

wpmtial position, navigation and timing. Global Positioning System (GPS) of the US,

Wl naya NAvigatsionnaya Sputnikovaya Sistema (GLONASS) of Russia, Galileo of
L mpass/BeiDou Navigation Satellite System (CNSS) of China and NAVigation with
L uistellation (NAVIC) of India are examples of Global/Regional - Navigation Satellite
B (NNK). Atmospheric delay in the ionosphere and neutral atmosphere are major error
. 1l {INSS measurements. Ionospheric errors are mostly eliminated by observing at two or
Il jlencies. But the tropospheric delay is a valuable meteorological information. Ground
11 IMAN receivers are used to measure geospatial position.

A

20 Lunals can also be affected by multipath issues, where the radio signals reflect off
Wiling terrain;, buildings, canyon walls, hard ground, etc. These delayed signals cause
wement errors that are different for each type of GPS signal due to its dependency on the

Hength

smngement of satellites in the sky also affects the accuracy of GPS positioning. The ideal
Siiement (of the minimum four satellites) is one satellite directly overhead, three others equally
| nenrer the horizon (but above the mask angle). Imagine a vast umbrella that encompasses

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

L goordinates calculated when satellites are clustered close together in the sky suffer from
Alition of precision (DOP), a factor that multiplies the uncertainty associated with User
Liuivalent Range Errors (UERE - errors associated with satellite and receiver clocks, the
sinusphere, satellite orbits, and the environmental conditions that lead to multipath errors). The
Luliulation of DOP results in values that range from 1 (the best case, which does not magnify
{1 1t1) to more than 20 (in which case, there is so much error the data should not be used).
Aeeording to Van Sickle (2001), the lowest DOP encountered in practice is about 2, which doubles
(e uncertainty associated with UERE.

LI receivers report several components of DOP, including Horizontal Dilution of Precision
(1110P) and Vertical Dilution of Precision (VDOP). The combination of these two components
1l the three- dimensional position is called PDOP - position dilution of precision. A key element
of (IPS mission planning is to identify the time of day when PDOP is minimized. Since satellite
erbits are known, PDOP can be predicted for a given time and location.

Total station is a device used in surveying. Like any other devices, total station also have some
sources of error which can affect the surveying report. Total station measure angles with some
degree of imperfection. These imperfections result from the fact that no mechanical device can be
manufactured with Zero €1ToT.
In the past very specific measuring techniques were taught and employed by surveyors to
compensate for minor mechanical imperfections. With the advent of electronic total station, the
mechanical errors still exist but are related to in a different way.
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Mllon error exists when the optical axis of the instrument is not e)@ﬁ'
(e telescope axis. The two most common errors are reading an angle incorrectly
. sot information into the field book. Another common (and potentially
| |+ 0 Incorrect instrument or rod height. The optical plummet or tribrachs must
4 thecked for misalignment. This would include total stations with laser plummets.
v seducation. psu.edu/geog 160/node/1924)

. L1pe errors occurred during bathymetry. Such errors are mainly due to handling of
I In operation. If the submerged transducer could not place vertically and stably,
I 1l depth may observe different in the same location. These are because of water
I boat and installation of transducer in the boat.

10 HION METHOD

Lilion method involves plotting cross sections of the existing and proposed levels at
Wietvuls meross the project site. For each of the cross sections, the cut area and the fill area
, The volume between each pair of sections is estimated by multiplying the average
1l win of the two sections by the distance between them. Once these volumes have been
Wil 1ur each pair of sections the total cut and fill volumes are obtained by adding them all

]

L uiv severul different methods used to determine the areas of cut and fill, once the sections
LALS plotted. Perhaps the simplest (but most time consuming) method is to plot the sections
| | paper and count the grid cells of the cut and fill areas. Multiplying the cell count by the
L -mmmed by each of the grid cells gives the cut or fill area for the section. Other methods

Wl dwing the sections in CAD and exporting areas or calculating areas mathematically using
S soidal rule. The spreadsheet included with this report includes formulae which have |
1 4l the process of calculating section areas using the trapezoidal rule. This can save a great |
bl ul ime i you are using the cross section method.

)
-

Ip_' W ecurey of the cross section method depends to a large degree on the distance you choose to
] | lwtwean the sections. Closer sections improve the accuracy of the estimate, but take longer to
ealimate A balance has to be made between accuracy on the one hand, and speed of generating |
1l tstiimate on the other. |




] a very clear

Hon No. | Cut'Area (m?) | Fill Area (m?)
4,295 5,376
4,573 4,359

4,295 + 4,573

e cut area = . = 4,434m?
y 1 5,376 + 4,359
Awrage [ill area = L EE 4,868m?

Distance between sections = 50m
Cut volume = 50 x 4,434 = 221,700m?

Fill vohume = 50 x 4,868 = 243,400m°

an eelculation for the volumes between two sections of the example
Ppesite. This calculation is repeated for all of the sections, and the
| #dded together to get the total cut and fill volumes.

h grent ndvantages of this method is that cross sections are generated in the process. These
Sunetil visual summary of the estimation, which preseat the cut and fill depths across the

e et e

0 ot (he method is that it can be extremely laborious to extract cross sections from the drawing,

il to determine the areas of the sections.
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vou diwing a URESTm grid onto a plan of the earthworks project, a L0
il | wed ground levels at each node of the grid. With these values the average
L cauied on cach cell of the grid is calculated, and the volume for each cell 1s
J e the depth by the cell area. By adding the volumes for each cell together

1 volumes for the project can be estimated.

il fn each eell is found by subtracting the average existing level of the celi from
ol level 1 the resultant depth is positive then this is a fill cell, while a negative
gt cell In cither case, the volume is calculated by multiplying the cut or fill
2ol the piid cell

Wi by been caleulated for each grid cell, all of the cut cells are added together to
) out volume. The same is done for the fill cells to get the total fill volume.

I grown-nection method, the accuracy of the grid method depends upon the size of grid
e A compromise has to be made between the accuracy which is required, and the
will be tuken to produce the estimate.

1 vl the grid method are that the basis of the estimate can be fully summarised on the
L whieh presents a very clear summary of the calculations for others to check. One of
Witiues are no graphical summary is generated for the estimation. Also, like the section
1 pnd method is time-consuming and tedious to implement.

=t . . =

m averuge cut or fill depths are determined for each cell in the grid. From these depths the volumes of each grid cell can be calculated,
ond Ny adding the cell volumes together the total cut and fill volumes are obtained

B —
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wo Existing: +21.5m
* ~X Proposed +0.0m
Hom

Existing: +35.6m
Proposed +0.0m

4

= §2:00+00:00 =2.3m
4

& Uapth  2.3m - 31.7m = -29.4m (cut)

» §0m x 50m = 2500m?

i = 29.4m x 2500m? = 73,5007

1 &f the volume for one of the grid cells, in the example

T e e — —/—— — =
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\ the topographic, L and X section and other map are prepared. The
luke 1 shown in figure 11. The A0 size printed map are placed in Annex
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"hesi prouined

vl and recorded depth points of Pond are shown in figure below. The point h1gh11 ghted :
\ndicate the location of the deep points of the lake. The deepest part of the Lake was |
14 m. The measured horizontal distances and the corresponding depths were plotted
on
the |

e e e el e =

—_— —

bpographlc map of the pond. The contour lmes were drawn using mterpolatlon and extrapolation
techniques. The contour lines were drawn at an interval of 5 meters. The map are generated with
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Figuro nbove mw Wbathymetn‘c map of Bagmati Flshery d and AO
i3 altached in e

vy was converted to Triangular Irregular networks (TIN) and then to 20m
m'. which is a digital means to represent surface morphology using ArcGIS
wiein like contour, volume and area were all computed from the TIN using

| Sutlace Volume tool respectively in ArcGIS. Above computed values were
Hyplnmctrlc curve, and Elevation-Area- Volume Curve.

lﬂlnn

Jivilves drawing a uniform grid onto a plan of the earthworks project, and taking
il proposed ground levels at each node of the grid. With these values the average
11l pequired on each cell of the grid is calculated, and the volume for each cell is

;':'1& 1y Ing the depth by the cell area. By adding the volumes for each cell together
wil 1l volumes for the project can be estimated.

i for cach cell is found by subtracting the average existing level of the cell from

ul level. If the resultant depth is positive then this is a fill cell, while a negative

. 8 out cell. In either case, the volume is calculated by multiplying the cut or fill
W wien of the grid cell.

Luluine hay been calculated for each grid cell, all of the cut cells are added together to
1 out volume. The same is done for the fill cells to get the total fill volume.
| ‘@roun-nection method, the accuracy of the grid method depends upon the size of grid

1 used. A compromise has to be made between the accuracy which is required, and the
el will be taken to produce the estimate.
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ludes that the deepest point of the Pond is 14 m. The echo sounder used for this
I ODEN CVS 126 of whose frequency of transducer was set at 50 kHz and 200 kHz.
or has capacity to measure water depth of 2.5 m to 800 m. The bathymetric map
| \shery Pond is prepared based on the measured data. The total volume of Excavated
tnlculated as 1718,750 Cu.M. , which can vary by around 10-15%. Also excavated
¢un increase by 20-30% due to bulking factor as per Soil Nature.

phic map of Bagmati Fishery Pond is prepared showing its shoreline and different
| - pection and X-section map of Lake is prepared.
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i Oregon 700 Handheld GPS

Garmin Oregon 700 Handheld GPS

Garmin's Cregon 700 Handheld GPS provides accurate position with i3
built-in GPS and GLONASS receivers. A rugged and waterproof 3°
touchscreen display. The Oregon 700 offers a Worldwide Basemap,
Electronic Compass, Barometric Altimeter, Active Weather, Wireless
Sharing and more making this handheld  top choice among
outdoorsman.

Garmin Oregon 700 Handheld GPS Details
Each Garmin Oregon 700 Handheld GPS comes with: Garmin Oregon 700
Handheld GPS, USB Cable, Carabiner Clip, Documentation and a One-Year
Warranty.
Size: 24"Wx 4 5°"Hx 13D
Garmin Oregon 700 Handheld GPS Special Features
» 3" Touchsereen Display
* Blactyonic Compass and Berometric Alimeter
o GPS and GLONASS Recelvers
Yegr va:ﬁf Eye indluged
tugged and Waterproof o i957

r.lumll Tracking

BDS B1, B2, B3

GPS L1C/A, L1C, L2C, L2E, L5

(GLONASS L1C/A, L1P, L2C/A, L2P, L3

SBAS L1C/A, L5 (only for the satellites supporting L5)
Galileo GIOVE-A, GIOVE-B, E1, ESA, E5B

0ZSS, WAAS, MSAS, EGNOS, GAGAN, SBAS

KINSS Features

Positioning output rate: 1Hz~50Hz

Initialization time: < 10s

‘ode Differential GNSS

Imtlahzatlon rehab1hty >99 99%

+0.25 rn+ 1 ppm

Honzontal

IPositioning

Vertical: +0.50 m + 1 ppm

SBAS positioning accuracy: typically<Sm 3DRMS

Eumc GNSS Surveying

Horizontal:

+2.5mm + 0.5 ppm
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Vell’u‘.ca]: +5 mm + 0.5 ppm 6‘

il Time Kinematic Horizontal: +8 mm + 1 ppm

Iveying

Meline<30km) Vertical: +15 mm + 1 ppm
Horizontal: +8 mm + 0.5 ppm

ork RTK

mension

Vertical: +15 mm + 0.5 ppm

RTK initialization time: 2~8s

'- cm X 11.2cm

Yeight

970g (including installed battery)

Material

Uperating

agnesium aluminum alloy shell

~+60°C

rage

.55°C ~ +85°C

|I Humidity

[Non-condensing

‘ \ aterproof/Dustproof

P67 standard, protected from long time immersion to depth of
Im

{[P67 standard, fully protected against blowing dust

J

Shock and Vibration

ower Consumhon

OFF Status: Withstand 2 meters pole drop onto the cement
oround naturally.

ON Status: Withstand 40G 10 milliseconds sawtooth wave

[fimpact test.

:::"

Battery echargeable, removable Lithium-ion battery
ingle battery: 7h (static mode)
Hattery Life 5h (internal UHF base mode)

n

I/0 Port

- 6h (rover mode)

SPIN LEMO external port +RS232
7PIN LEMQO RS232 + USB
1 network/radio data link antenna port

SIM card slot

Wireless Modem

tegrated internal radio receiver and transmitter 0.5W/1W

[External radio transmitter SW/25W

\Working frequency

410-470MHz

(‘ommunication protocol

T1imTalk450s, TrimMark3, PCC EOT, SOUTH

|
|
l
1
|
|

- —

e ————————————
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lilir Mobile Network .. [WOPMA 3.5G module, GPRS/EDGE compatible,
CDMA2000/EVDO 3G optional

ible Module Bluetooth BLEBluetooth 4.0 standard, supports connection with Android
fand iOS.

Bluetooth 2.1 + EDR standard

> Communication Realizing close range (<10cm) automatic pair between R6 and
controlier

(controller equipped with NFC wireless communication module
is required.)

I Storage/Transmission 4GB internal storage, more than 3 years’ raw observation data
(about 1.4M/day),

based on recording from 14 satellites plug and play mode of
USB data transmission.

n Format Differential: CMR+, CMRx, RTCM 2.1, RTCM 2.3, RTCM
i 3.0, RTCM 3.1, RTCM 3.2
GPS output: NMEA 0183, PJK plane coordinates, binary code

Network model support: VRS, FKP, MAC, supporting NTRIP
protocol

it Survey Built-in tilt compensator, correcting coordinates automatically

according to the tilt direction and angle of the centering rod

Controller software display electronic bubble, checking leveling
status of the centering rod real time

lectronic Bubble

One-button operaﬁon isual peratio
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: BE Ceidiie Measuremants Hasults
e o e e e e e e S D TR SR - L e
: the units thatare beingused > Unitst m Qut Volume 1,722,500 cu.m.
: width and height of the gridcells > | | oo wigth 30 n Fil Volume: 3,7% cum.
: the existing and proposed levels below in the form Existing / Proposed Coll Halght: %0 m Nst Volume! 1,718,750 cu.m.
A B C D E F G H 1 J K L M N 0 P Q R [ ] T U Vv w X Y Z
i / / / / 7 103 /104 103/ 107] 103/ 102 / / Y/ i / / g W / / / / / / / / b /
2 Bleut} 13icut) 10{ony)
2 / / / / 103/ 101 | 103/ 100 | 103/ 99 103/ 101 | 103/ 101 | 103/ 13 103/ 102 | 103/ 102 / / / / / / / / / / / / / /
2.0{eut) 3.0{cut) 4 .0lcut) 2 Dicut) 2.0{out) 20 1.0{eut)
- — ==
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2.0{cut) 3.0(zur) G.ofcut) & Gloutd ERSIEAt 30{cut) T 4{cut) LO(cut) RS ERVIY
4 / / 103/ 101 | 103/ 99 103/ 99 103/ 96 103/ 98 103/ 97 103/ 98 103/ 9g 1037 99 102 / 101 | 103/ 102 | 103/ 102 / / / / / / / / /i / / /
2 8{cut) A4.0icut) £.0(cun 7 olout) 5.0{zut) 5.0t 5. 0cut} 4.0(ciq) 1.0{cut} 1 G(cut) Lofeut)
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2 0fcut) 5 Ofcut) 8 a(tuy 5 0(cuth J00(cut) | 11 0fcun g Meut) 5.0(cut) 4 0{eun 30{cut) 240000t 1 0{cut)
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3 0fcun) a0t 1i0feut) | 1cut) L0 i} #0{cut) FDicut} a{euty Aoy F00cut 1.0¢cut!
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30(cut) 60(cuy | 120{ut) | 110ut) | 100{cuty | 3.0icut) & D{cut) 0.0 cut) 0 0eyt) 1000wt}
10 / 103/ 99 103/ 96 103/ 92 103/ 90 103/ 93 102 / 93 101/ o3 101/ 94 101/ g 101/ 100 / / / / / / / /l / / / / / / /
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