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EXECUTIVE SUMMARY

1. Introduction

Hotel Mystic Pvt. Ltd. has been operating a four-star level hotel providing services to
national and international tourists at Rohini (Gairisamara), Ward No. 2, Mandandeupur
Municipality, Kavrepalanchok District, Bagmati Province. The hotel has been in operation
since B.S. 2073 under Hotel Mystic Mountain Pvt. Ltd., with 71 guest rooms and 99 beds.
For this, the Initial Environmental Examination (IEE) report was approved by the
Department of Tourism on B.S. 2074/11/21. Currently, the proponent is planning to expand
the capacity of this project by constructing four new buildings, increasing the capacity from
99 guest rooms and 195 beds to a total of 170 guest rooms with 294 beds. The hotel also
includes facilities such as a spa, swimming pool, and jacuzzi.

2. Statutory Environmental Requirement
As per Schedule 3 of the Environment Protection Rules, 2077, related to Rule 3:

e According to Clause Gh.1, an Environmental Impact Assessment (EIA) study is
required for the construction, establishment, and operation of hotels/resorts with
more than 100 beds. Since the proposed hotel will have a total of 294 beds after
upgradation, an EIA is required;

e According to Clause J.2, an EIA is also required for the construction of residential
or commercial buildings with a built-up area or floor area exceeding 10,000 square
meters. Since the proposed building has a floor area of 18,349.74 square meters, an
EIA is required;

e According to Clause J.6, an EIA is required for the construction and operation of
buildings that use more than 20,000 liters of groundwater per day. Since the hotel
1s estimated to use about 50,000 liters of groundwater daily during full operation,
an EIA study is required for this hotel.

3. Study Method

After the approval of the scoping and Terms of Reference for the Environmental Impact
Assessment on B.S. 2082/03/32 by the Ministry of Forests and Environment, a public notice
for the public hearing under the EIA study was published in the Nepal Samacharpatra
National Daily on B.S. 2082/04/07. During the public hearing held on B.S. 2082/04/13, the
report was prepared by incorporating the suggestions received from local residents.
Thereafter, public notices were posted at the ward office and other organizations to collect
opinions and suggestions from local residents, organizations, and stakeholders regarding the
impacts of the construction and operation of the hotel, and formal records (muchulka) were
prepared. After posting the notices, a 7-day public notice was published in the Nepal
Samacharpatra National Daily on B.S. 2082/05/02 to collect opinions and suggestions. After
analyzing the suggestions received from the public hearing along with the positive and
negative impacts, recommendation letters were received from the Office of the Municipal
Executive of Mandandeupur Municipality on B.S. 2082/05/18 and from Ward No. 02 of

<
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Mandandeupur Municipality on B.S. 2082/06/02. This Environmental Impact Assessment
report has been prepared according to the format provided in the Environment Protection
Rules, 2077.

4. Existing Environmental Condition

Physical Environment

The location of the hotel is geographically situated at 27°41'54.94" N latitude and
85°31'27.58" E longitude, at an elevation of approximately 1,928 meters above sea level.
The total area of the hotel land is 36 ropani 4 anna 3 paisa 0.98 dam (18,467.51 square
meters). The additional buildings proposed for the hotel upgradation will occupy a total area
of 2,679.80 square meters of the land. The hotel site is situated on a steep slope, and the
existing buildings have been constructed accordingly, with the design of the proposed
buildings following the same slope conditions. During soil testing of the project area, two
boreholes were drilled, which revealed thick layers of silty sand and stone.

From the perspective of the classification of climatic zones in Nepal, the proposed project
area falls in Kavrepalanchok District, which experiences a temperate climate. According to
data from the weather and hydrological station located 450 meters east of the hotel in
Nagarkot, over the past five years, the maximum temperature was recorded in June 2023 at
24.55 °C, while the minimum temperature was recorded in February 2022 at 2.33 °C. Based
on six years of records, the highest rainfall was observed in 2022.

Air quality measurements in the area showed concentrations of 20.91 pg/m? for PM10 and
12.14 pg/m? for PM2.5, which are within the limits set by the National Ambient Air Quality
Standards, 2069. The measurement period (B.S. 2082/04/14 to 2082/04/15) fell during the
rainy season, which likely reduced the presence of dust particles in the atmosphere.
Additionally, vehicular movement, construction activities, and industrial operations were
minimal during this period, which may have contributed to the lower PM10 and PM2.5
levels compared to the standard limits. Laboratory tests for water quality indicated that all
parameters were within the prescribed standards.

Biological Environment
The location of the hotel does not fall within or near any national park, wildlife reserve,

hunting reserve, officially recognized conservation area, or locally recognized ecologically
sensitive area. There is forest to the south of the hotel, but all activities during the
construction and operation phases of the hotel are confined to privately owned land under
the company’s ownership. The proposed additional buildings will be designed, constructed,
and operated in a manner that avoids damage to the surrounding biodiversity. The hotel area
contains a variety of trees and plants, including Bojho, Uttis, Van Kurilo, Deodar, and
Kapur. As for birds, species such as Kalikanthé Chichilkote, Nepal Phoolbutta, Ali Chiyaa,
and Ghar Gauthali are present.
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Socio-economic and Cultural Environment

Mandandeupur Municipality’s Nagarkot area is an important tourist destination. The
operating hotel, located in Rohini (Gairisamara), Ward No. 2 of Mandandeupur
Municipality, lies north of the Kattike and Gairi Samara settlements. The hotel is situated
approximately 2,500 meters east of Nagarkot Bazaar. About 4 kilometers northeast of the
hotel is the Rohini Sathikuriya settlement. Around 4 kilometers north lies the Goldanda
Maika Bari settlement, and approximately 5 kilometers north is the Naldum settlement.

5. Environmental Impacts
The implementation of proposed project will bring both beneficial and adverse impacts.
Such major impacts are:

Beneficial Impacts

Construction Phase Operation Phase
1. Employment Opportunity 1. Priority and opportunities for local
employment

2. Tourism development

3. Revenue Generation

4. Promotion of local economic
activities by using local products

5. Support to the local community under
social responsibility initiatives

Adverse Impacts
Physical Environment

Construction Phase

Operation Phase

1. Solid and liquid waste management

2. Impacts related to disasters

3. Effects on existing infrastructure

4. Challenges related to transportation
and management of construction

materials

5. Higher energy demand

6. Noise pollution

7. Impacts related to high water
consumption

8. Water pollution
9. Air pollution

1. Impact related to liquid waste
generation

2. Impacts related to solid waste
generation

3. Impacts related to disasters

4. Impacts associated with high water
consumption

5. High energy consumption

6. Air pollution

7. Problems
management

8. Noise pollution

related to traffic

Biological Environment

1. Impact on existing trees,
forests, and wildlife

nearby

2. Conservation and management of
greenery around the proposed hotel

Socio Economic Environment

1. Child labor exploitation and wage
discrimination

2. Sexual harassment in the workplace

3. Grievances of Local Residents

1. Grievances of Local Residents
2. Occupational health and safety risks
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4. Risks to workers’ safety and health 3. Health and Sanitation Within and

Around the Project Area

4. Health and sanitation within and
around the hotel area

5. Sexual harassment in the workplace

6. Food quality

7. Inflow of people from multiple
ethnicities, cultures, and religions

8. Safety of visitors

6. Augmentation Measures

Employment opportunities will be given priority to local individuals based on their
qualifications, skills, and willingness.

During the hotel’s operation phase, personnel such as plumbers, electrical
technicians, plant operators, management staff, security guards, and cleaning staff
will be required, and as far as possible, priority will be given to locals from
Mandandeupur Municipality.

Special priority will be given to women, youth, and members of marginalized
communities in employment opportunities.

Service quality will be continuously improved and expanded, keeping tourist
satisfaction as the top priority.

All types of facilities will be provided to tourists according to demand.

Revenue generated from hotel operations will contribute to revenue collection at
both federal and local levels.

The operating hotel currently procures local green vegetables, leafy greens, and
other local products from nearby markets for its kitchen.

After the hotel’s upgradation, increased demand will strengthen local supply chains,
providing permanent employment and income opportunities for farmers, collectors,
and transporters.

When the hotel purchases materials from local markets, the financial transactions
circulate within the area, increasing overall economic flow in Nagarkot and
surrounding villages.

Under social responsibility, the hotel will support community-based programs and
activities for the local community, such as health, education, sanitation, religious
and cultural heritage conservation, and participation in the maintenance of nearby
access roads, in accordance with the regulations of the Government of Nepal.

7. Environmental Mitigation Measures
Physical Environment: Construction Phase

Solid waste generated from the construction site and by workers will be collected at
designated locations and sold to authorized vendors.

d
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Excavated soil will be used in gardens, and any remaining soil will be sold to
relevant vendors.

Liquid waste from the construction site will be collected in a sedimentation pit and
released into soak pits only after settling.

All workers will be instructed to wear personal protective equipment (PPE) such as
helmets, boots, gloves, and goggles during construction. Workers will also be
oriented on safe evacuation procedures during emergencies.

Construction will proceed based on the recommendations from soil testing.

The proposed buildings will be constructed according to the slope stability of the
site.

Construction will comply with the National Building Code, 2060.

All construction materials will be stored within the hotel-owned land.

The construction site will be fully enclosed. Safety nets and shear walls will be used
during construction. Any damage caused by construction activities will be
compensated.

High-noise construction activities will not be carried out at night. Construction work
will be restricted to 07:00 to 19:00.

Only construction materials from verified and authorized vendors will be purchased.
During transportation, construction materials will be covered with plastic or
tarpaulin, and transportation will be limited to the vehicle’s capacity. Drivers will be
instructed to avoid using horns unnecessarily.

A schedule for loading and unloading (07:00 to 19:00) will be strictly followed.
Regular inspections will be conducted to prevent water leakage, and immediate
measures will be taken to address any issues.

Use of environmentally friendly equipment will be promoted by minimizing diesel
consumption and using renewable energy sources such as electricity.

Stored construction materials will be covered with plastic or tarpaulin when not in
use, and the construction site will be sprinkled with water twice daily.

Diesel generator stacks will be at least 15 meters high. Diesel generators and vehicles
will undergo periodic maintenance to ensure air pollution levels remain within the
standards set by the Government of Nepal.

Physical Environment: Operation Phase

A Sewage Treatment Plant (STP) will be constructed to treat wastewater generated
from toilets, kitchens, bathrooms, and cleaning activities.

Grease traps will be used to collect oily and fat-laden waste from kitchen effluents,
and the collected oil will be sold to authorized vendors. Wastewater, including
sanitary sewage from toilets, will be managed through septic tanks and soak pits.
Leakage from wastewater pipes will be periodically repaired and monitored.
Wastewater disposal will comply with the industrial effluent standards prescribed
by the Government of Nepal for public drains.

Each room and bathroom will be equipped with waste bins for collecting waste.

oq
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e Currently, the hotel provides kitchen-generated organic waste to livestock farmers
and manages non-degradable waste through private organizations. In the future,
kitchen waste will continue to be given to livestock farmers, and other non-
degradable waste will be managed as done presently.

e The use of plastic bags smaller than 40 microns will be prohibited, while the use of
cloth bags will be promoted.

e Necessary resources to address disaster-related impacts have been separately
arranged for Block A and Block B.

e (Copies of emergency evacuation plans are placed in each room, staff quarters, and
other public areas inside the hotel to ensure safe exit during emergencies.

e Safety manuals providing instructions on staying safe during emergencies such as
fire and earthquakes will be placed in every guest room.

e Rainwater will be collected, treated, and used for cleaning and flushing purposes.

e Since 45.65% of the hotel land will be greenery and 20% open space, natural
groundwater recharge will occur through the soil. Additionally, a soak pit with a
diameter of 1.1 meters and a depth of 3 meters will be constructed in the open area.

e Environmentally friendly and energy-efficient equipment such as refrigerators,
microwave ovens, double-glazed glass windows, and LED monitors and bulbs will
be used.

e Automated lighting systems will be installed in all guest rooms.

e When purchasing new vehicles, electric vehicles will be given priority.

e Diesel generators and vehicles, if purchased, will comply with air pollution
standards set by the Government of Nepal.

e To reduce air pollution from the kitchen, electric appliances and LPG fuel will be
used wherever possible, and periodic maintenance will be carried out for vehicles
and diesel generator sets.

e Adequate parking is available, and in the future, separate parking areas will be
designated for VIPs, taxis, and two-wheelers to improve convenience for guests and
staff.

e Traffic signs such as “No Roadside Parking,” “Way to Hotel,” and “No Parking” are
placed on roads around the hotel.

e Personal Protective Equipment (PPE) will be provided to employees working in
high-noise areas.

e Sound-insulating materials such as rubber, foam, and double-glazed glass will be
used in the banquet hall.

e The use of horns inside the proposed hotel premises will be strictly prohibited to
minimize noise pollution.

Biological Environment: Contruction and Operation Phase

e The hotel premises have been landscaped with trees suitable for the area, and this
greenery will be maintained continuously in the future.
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Trees planted along the hotel boundary will be pruned and managed in a way that
does not affect neighboring areas.

During the operation phase, additional greenery will be managed by selecting
suitable trees and plants for the area and developing gardens.

While constructing gardens, only appropriate tree and plant species will be selected
in consultation with experts to avoid the use of invasive or harmful species.

Skilled workers or gardeners have been appointed for the maintenance, conservation,
and management of green areas.

Tools and equipment required for garden management have been purchased..

Socio-economic Environment: Construction Phase

Child labor will be strictly prohibited, and equal pay for equal work will be
implemented. Workers’ wages will be determined transparently in accordance with
labor laws.

Only construction companies with valid certification proving compliance with labor
laws, including child labor prohibition and fair wage practices, will be appointed.
A confidential and secure grievance management system will be established,
allowing victims to easily lodge complaints.

Complaints received via suggestion boxes, verbal communication, phone, or email
will be addressed promptly. An officer will be designated to handle grievances, and
suggestion boxes will be installed.

During the construction phase, the use of personal protective equipment (PPE) such
as helmets, boots, goggles, masks, and safety belts will be mandatory for workers.
To minimize health risks and ensure safety, various signboards, adequate lighting,
and safety nets will be provided during building painting and other activities.
Construction workers will be provided with health insurance, first aid kits, safe
drinking water, and adequate sanitation facilities.

Signboards, sufficient lighting, and safety nets will be used consistently to maintain
safety during construction activities, including painting and other high-risk tasks.

Socio-economic Environment: Operation Phase

Trained and skilled staff will be appointed for hotel operations, with priority given
to local residents, and this practice will continue in the future. First aid kits and health
insurance will be provided. During emergencies, guests and staff will be gathered at
safe open areas via emergency exit doors.

Warning signs will be clearly posted in hazardous areas.

Employees will be educated on community health and sanitation practices.

The expiration dates of food items will be checked. Expired packaged food will be
returned to the vendor as per their policy, while other materials will be managed
according to their nature.

Staff will have separate kitchen uniforms, such as fire-resistant clothing that protects
against cuts from sharp objects.
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e Separate storage and refrigeration facilities will be provided based on the type of
food (e.g., meat products and other food items).

e (Color-coded tools will be used in the kitchen: for example, red chopping boards and
knives for meat products, and green chopping boards and knives for other food
items.

e Water used for cooking will meet the National Drinking Water Quality Standards.

e Security personnel will control the main entrance. CCTV cameras will be installed
at the main entrance, lobby, and other public areas to monitor unauthorized
activities. Security hotline numbers (nearest police station) will be displayed in
public areas, lobby, and reception.

e A designated grievance officer will manage complaints, with a suggestion box
placed at the main entrance. Complaints received from various sources will be
recorded by the officer, and the proponent will take necessary steps, in consultation
with local stakeholders, to address and minimize the issues.

To implement the above-mentioned mitigation measures, the proponent will establish an
Environmental Management Unit, and the required activities will be carried out under the
supervision of the team leader of the Environmental Management Unit or the Environmental
Officer. In order to mitigate various environmental impacts, a total of about NRs. Five Lakh
Forty thousand has been allocated for the construction phase (One Time Cost) and NRs.
Eighteen Lakh for operation phase (Annual Management Cost). Likewise, budget will be
allocated for Corporate Social Responsibility as per Nepal Governments' Rules.

8. Environmental Management Plan

This Environmental Impact Assessment (EIA) report has been prepared along with an
Environmental Management Plan (EMP), which includes the impact management plan and
monitoring plan. The plan also takes into account the existing pollution standards in Nepal
and specifies measures to comply with them. Additionally, the report outlines the
responsibilities for monitoring under the environmental management framework. For
environmental monitoring, a total of NPR 505,000 per year has been allocated.

9. Conclusion

In the context of this Environmental Impact Assessment, the potential environmental
impacts during the construction and operation of the additional buildings of Hotel Mystic
Mountain have been identified, and various mitigation measures to reduce these impacts
have been proposed. The mitigation measures outlined in this report will be strictly
implemented, and the proposed Environmental Management Plan (EMP) will be
compulsorily enforced. Environmental monitoring will also be conducted periodically as
specified in this report.

Hotel Mystic Mountain Pvt. Ltd. is committed to coordinating with affected local
communities and relevant stakeholder organizations to implement the mitigation measures
mentioned in this EIA report and to ensure their regular monitoring and follow-up.
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Turbidity NTU |y
pH &0 — T.Ux
Colour TCU Y
kg Taste and Odour Non-objectionable
Electrical pS/em | Qo0
Conductivity
Total  dissolved mg/L q000
Solids
Iron mg/L 0.3 (3)
Manganese mg/L o
Arsenic mg/L 0.0Y4
Fluoride mg/L oM — 9.%x
Ammonia mg/L q.%
Chloride mg/L Yo
Sulphate mg/L Y0
Yarae | Nitrate mg/L Y0
Copper mg/L q
Zinc mg/L 3
Aluminium mg/L o
Total Hardness mg/L Y00
Residual Chloride mg/L 0.9 — 0.3% (FAMAIT TR FUrTeirar)
Calcium mg/L 300
Lead mg/L 0.09
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F.9. | AUEISER
Cadmium mg/L 0.003
Chromium mg/L 0.0Y
Cyanide mg/L 0.0
Mercury mg/L 0,009
Nitrites mg/L 3
E-Coli CFU/100 | o
aﬁ'ch_ Total Coliform CFII?/IIOO o (]¥% THATREHT )
ml
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‘b Tl _(%%, Light &Ventilations, basement, Staircase BT STATEATHT AT TH Hearar
IJeerd TMRUH F |

UET waT dfedl, R05-3003

I ¥ vty EeMgaeT Aravasdes: 79 A F+ Ja=ar T T a0
ATATHT TUMA!, T TAT A DIER SHATATIART JOAT T AR T SqAEATTART
ITAEE EHT G| F I FaTaT @A, FAfRT5 6T AR A= a, B
FIECFH AN AEITH I T A TAT TA BlaR STICAITHT AN ATELTH
I QBT e T 99 Wedrel S2vd Wl g | a9 Wiedr d=aid B aH
Bl U TEATHT A 00 fofeX Ul Areaede® gog W YEOUSHT Hid safthars
4.0 [TER Il AE9TH T |
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TrEvh SAEEHT TSTI WW i 't ot dr, 060

AT LB ATATERT ST [Haumael, 204y &0 Faw ¥ o Rusr afesr
TR T 28T SHISHEST HIIEUEATs el AU AT AN & T dlcbabl
g |

NUES (Characteristics) > I 2 (Tolerance
Limit)

Total Suspended solids, mg/L, Max £00

pH WY T 2.0 wE

Temperature, “C, Max ¥y

Biochemical oxygen demand (BOD) for 5 days at 20 °C, mg/L, | yoo

Max

Oils and grease, mg/L, Max Y0

Phenolic Compound mg/L Max q0

Cyanides (as CN), mg/L, Max Q

Sulphides (as S), mg/L, Max Q.0

Chloride (Cl), mg/L, Max q000

Insecticides Tedh!

Sulphates (SO4), mg/L, Max Y00

Fluorides (as F), mg/L, Max q0

Arsenic (as As), mg/L, Max q.0
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F.9. | AUEISER
Cadmium (as, Cd), mg/L, Max R.0
Total Chromium, mg/L, Max Q.0
Copper (as Cu), mg/L, Max 3.0
Lead (as Pb), mg/L, Max 0.9
Mercury (as Hg), mg/L, Max 0.09
Nickel (as Ni), mg/L, Max 3.0
Selenium (as Se), mg/L, Max 0,04
Zinc (as Zn), mg/L, Max Y
Ammonical nitrogen, mg/L, Max Y0
Chemical Oxygen Demand, mg/L, Max q000
Silver, mg/L, Max 0.9
Total Dissolved Solids, mg/l, Max Rq00
Mineral Oils, mg/L, Max q0
Inhibition of nitrification test at 200ml/L < Y0y

qR. | UFH BIER T T Teleesle Gl THIAT AiRte Qedu=ashl i vl st

9T, Q080

AT YRR ATAEeT G Haameet, Roxy & Faw 9w o fTusr afger

TR T T8 SHISHEST HIIEUEATs el AU AT ] & T dlchapl

g |
NUES (Characteristics) Tar FEr W (Tolerance Limit)
Total Suspended solids, mg/L, Max Yo
Particle size of total suspended particles Shall pass 850-micron Sieve.
pH R AR )

Temperature

Shall not exceed 40 °C in any section of the
stream within 15 meters down-stream from
the effluent outlet.

Biochemical oxygen demand (BOD) for 5 | yo
days at 20 °C, mg/L, Max

Oils and grease, mg/L, Max q0
Phenolic Compound mg/L Max q.0
Cyanides (as CN), mg/L, Max ok
Sulphides (as S), mg/L, Max Q.0
Radioactive materials .
a. Alpha emitters, c/ml, Max a. 90
b. Beta emitters, ¢/ml, Max b. Q0°

Insecticides

e
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F.9. | AUEISER
Total residual chlorine, mg/L q
Fluorides (as F), mg/L, Max Q.0
Arsenic (as As), mg/L, Max o
Cadmium (as, Cd), mg/L, Max 3.0
Hexavalent chromium (as Cr), mg/L, Max 0.9
Copper (as Cu), mg/L, Max 3.0
Lead (as Pb), mg/L, Max 0.9
Mercury (as Hg), mg/L, Max 0.09
Nickel (as Ni), mg/L, Max 3.0
Selenium (as Se), mg/L, Max 0.0%
Zinc (as Zn), mg/L, Max ']
Ammonical nitrogen, mg/L, Max Y0
Chemical Oxygen Demand, mg/L, Max Y0
Silver, mg/L, Max 09q.

Q3. | aE AT TETEe it UeUrashl AN Hé St €, 045

AT AT ATl GXETT [HawrEe, R0%Y B Fuw QY of fTusr afger
TN T T8 FAISHST AOETEATS (el HIIRUSH] €A ARL g T Al

g |
NUES (Characteristics) udt 5 T (Tolerance Limit)
Total Suspended solids, mg/L, Max 30 g 00 gFH
Particle size of total suspended particles Shall pass 850-micron Sieve
pH ¥4 3R} 0w

Temperature Shall not exceed 40 °C in any of the stream within
15 meters downstream from the effluent outlet.

Biochemical oxygen demand (BOD) for 5 | 30 afig Qo0

days at 20 °C, mg/L, Max

Oils and grease, mg/L, Max q0

Phenolic Compound mg/L Max q.0

Cyanides (as CN), mg/L, Max 0]

Sulphides (as S), mg/L, Max Q.0

Radioactive materials a. 90

a. Alpha emitters, c¢/ml, Max .

b. Beta emitters, ¢/ml, Max b. 90

Insecticides EHT

Total residual chlorine, mg/L q

Fluorides (as F), mg/L, Max Q.0
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%9, | AIESE®
Arsenic (as As), mg/L, Max 0%
Cadmium (as, Cd), mg/L, Max Q.0

Hexavalent chromium (as Cr), mg/L, Max | o q

Copper (as Cu), mg/L, Max 3.0
Lead (as Pb), mg/L, Max 0.9
Mercury (as Hg), mg/L, Max 0.09
Nickel (as Ni), mg/L, Max 3.0
Selenium (as Se), mg/L, Max 0.0%
Zinc (as Zn), mg/L, Max ')
Ammonical nitrogen, mg/L, Max Yo

Chemical Oxygen Demand, mg/L, Max Y0

Silver, mg/L, Max 0.9

gled HET qur eeEET HHA Wiy fedrgd aFqul i, UE, Faw, e
T HEEfET A 9w el BITeE qra g | Sfeatad i U, e,
faferrT qar wrifEfEEd Te™ S 99 giaer T Gerar afue [SeRerdeT
IR T uieg whl g |
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AT TRUHT (4T | Yedh ARBIH! Mes ATAH] AISIHT 6= T qMeTsb
Ieerg TRUET G |

I



giaer f[Afeca ATg-eah! FAARMNT FHT TedigawT FaaaT

qifeTdT 99 : YA THeeh! Hiat g¥adl faasur

4. | aX A I IEEUE) HeH! faaar Water Table
qeqr
q AL EA 9 |0 - 3 fuex Silty Sand
3 - y.w e Boulder
. . R
¥.4 - qo.% fex | Silty Sand
METS AT Water
qo.% - 94 faex Boulder
kS LA R |0 - & fHex Silty Sand Table T
& - 9% fex Boulder

(GIT: Geotechnical report of building at Mandandevpu, Kavre, W 90)

[T AT Ydaeqare e sHiteHeT a6 yig TRuesT o |
THATHT FHAA GeAC] ARGRE @i ALAIT RUDH! ATl g%
AREAEEHT [Fec! Al T FTH! Al Tee® S|

N

NG @ ST Y, THET@ T MeTSAT Water Table JfET |

- EHFIR] THTAT T & liquefaction BT AT Gag-eNer T@ahT o |
« YA A FEiTERT R g weredd SUd ATIR Tl & |

Y.9.3 I O WEH

HUICHT UEH AW SEEEd] EREEET gREe ediad A A
FHIATAE Sl qag, e Ay Jaay e | A &3] e

FAAGHT AT SAFH IH T Bled aig Y40 e qEah Faedd o a9
WA T, TREEH TLAFTATE AR AWUST G| TREHIEH AGH ECTH
AT TRUHT Tl q1 AEH Gl Gohe® T8 bR Wl G

AT Q& : AT SF6T qIHH T T

e (€ WT:TW ;‘%; , 5 T (o)
R0o4qT - - q,894.]
R09% R.R& R3.4¢8 q,540.R
R0RO0 R.&& Rq.R0 q,801.3

9



giaer [Afeca qra=2=ahl AT THd Tedig®T qaasT

R0 R.5g Q.86 1,63%.%
RORR R.3% R3.04 1,234.&
033 ¥.RQ RY. 419 q,64%.3

(GiT: 5T T FIGa [@77 39, TRFIE, 709/

TRHIE F-ghl b qIHH qAT UE aUHl qEATATS dab! L@ I
HHY B A, & T L W YR IR F

TRSBIC T AGeb AUDHAH T ~LATH AIHADT TeATE

30
27
24
21
18
15
12

AIHAS] TS

D X 5 o
O(b'd @,’b\&\ ‘&&Q ?&\\ @fﬁ \Q*@ \é\% \og% \024 \600 g\oq} 5\0@
xq,&‘ B N w & o° & K2
<§ %QQ ,ec Qz’
2019 Max 2019 Min e=@==)(020 Max e=@==2020 Min a=@==)(021 Max
=@==2021 Min =@=)022 Max =@==2022 Min —=@==)(023 Max =@=2023 Min
B © . TRl TYFAT AT RS R L T ik sAfeswad T ~gaaq

(G T T FTF @77 @9, TREE)

el AT A R TR, RIS Fegel fd L AT qears e afsma
AIHH G 033 BT I Aol (YLK ]°C) A WA A9 ~qAqH qIHH T
R0RR B HHL AR (.33R°C) AT

o
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EIRCCL]
2500
2300
2100 18572 Ls0 1935.6
E 1900 17159 1797.3 1759.3
1700
% 1500
1300
t% 1100
900
700
500
2018 2019 2020 2021 2022 2023
qret

BT ¢ : TRPIC TIHAT HUT TRUSH! 0T € Tt aiiies auis! qaears
(G T T FTF @77 @9, TREE)

AT & ol dEATs AMER WL ROIR W GelwaT & AU qUST A, S+
q,23%.& FfHET 81 w9 gav=er &9 a7 99 095 |1 WUHT R |

Y.9.¥ 1Y, 9T T AT 0

$.¥.9 g

BICe §A] ATl TTEqih! N BISd SAA1 1Y [UEaX WAH F=4 (Temtop
M2000 2nd Generation Multi-functional Air Quality Detector) HT®hd aTgaT U HIIT
TiRger fEr | f@E 05370y /9y G9E 1:39 =R B8, R053/0% /94
T RS9 Q:30 TG GAH Y HUSHT UH-UF [HCH! drEd qedrs Gehad
Tlﬁ@ﬁ fé?ﬁ, SIHHT PMo, PM2s Parameter 2% HIYT T afeEmT wy Tlﬁlﬁ T Ih
FfaeTaTs ATgeHT TR gFerdl AR HOETE, R0&% AR WE/Teh! ATHad
AT [ | e AT e FE S Wl g |

c9



giaer f[Afeca ATg-eah! FAARMNT FHT TedigawT FaaaT
BT R : AU ST AGHT TOTEAT

AT (O TG
[EELUI LGED THE | AT W

T AURTE, J0€%
ATTHT fTug. qo0 ng/m? R0.29 30
EEI} fTum. .Y ng/m? 92.9% ¥ 0

(GIdT: TITTT I

HOHETE WH WS AaR 0oH, 90 TRUA. 3.9 F1 Y Svam aEd ey
ATV dAlbdH] H7aT HH Teh! qear| #Aoq @y (Fd, R0zr/0¥/9y 3@
0GR /0% /9% FFH) AWATHAT THT qicl ATHISAH TAIH] HUGEHT HiH
A G A R A, i i qor SR B
=T Wbl PR WA, 0 T WTA. .Y Bl AAT AILUSHET HH <GUHI BT
qFG | TGHT ATINH AOT T aIHT eRATell T Gl &= Juredidel 9+

JEATF AIUGUE W3l HH bl ATAA T b |

X.9.¥.R &

gaiep! faraa T [iva ffd 2053 /0y /9y et & T e T fesar
THIHT BIcaA®! A=A A €ald A9% T Wthd AT TRUHT (9T eaf e
AT (Lmin), AGHTA (Lmax) T A0A (Leq) TR L FHTgHT F=aqqerdl O
e U fORr | eaf Aaas! AldsTars (7F Qe J&qd TRUHT g |

ARTHT R0 : BIEA AT AN TIFHT gadl T

A Ao RGP §F T T ABaH (Lmax) %j‘!ji?min) - ——
mﬁ?ﬁiﬁaﬁ?ﬁw Y.z e | 39,35 R };;:;
T‘:‘T‘Tiﬁ;? w06 3R | 3v.05 SReEw ;;:;

cR
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g (PR Grerdt AT AR, ¥y SREe (RS9 )

R0&R ¥yo SREd (UEsr 9w/ y)

(GIdT: TITTT I

gAY T AT AIETE, R0&R A WA ATEET SABT AR eaiabr siod
(Leq) TaX ¥Y SRE didba! | Bl &SI YEdlad Ha= W T eafant
AT (Leq) T ANMPUHT AUGTS Weal HH Wbl SAT WA BlEeldl ool & T
AT T T AL GAAT A AOETS Aol Weal a¢l Tgepl aedr | eard
HIOT &6 GHIH e Hed HIaeeH Bah! a8, TEAeE b AT,
SAHSIHT ATE Eoh! (907 | TAHT I T SAHST SAAT edMbl T AIETS
WeET ET AT BRI U SATHS wAealh] GHIAT ediHah! T 399 g7 T I«
&AW TEAREH] JURA TE g WU ol |

X.9.¥.3 U

ATASTATD! TR [UTERHT AN BCTH TANT 1 AERTT AT T Sehad T
TARTLTT T ARG 0T | TR TOavr g @ Uy #9avs,
06’ AT Ifeddf@d parameter T THEAT TRTHT G| BT TOEAR qE=dr
ATIRAT qeATgATs ad diersdl 19 A1 T&qd TRUHT § AT FANATEE I
SidaaTals ATEe & A FHEE TUH F |

TRTBT R 9: BICTAR FART g TR R Tl O

forar — S —— URT @A PR
YIS, R0LY]
Physical Parameter
Electrical Conductivity uS/ecm 909 q¥ 00
qTd | pH (@25°C) - &% §.4-5.Y
9T | Temperature oC RR.6 1%-}Y
AAET | Turbidity NTU 0o L
Total dissolved solids mg/L &9 q000

Chemical Parameter
Total Hardness as CaCO;3, mg/L 3R Yoo

c3
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Chloride as Cl mg/L ¥3.9% R0

Nitrate as NOs3 mg/L O Yo

Free Residual Chlorine mg/L - 0.90-0.40

Ammonia mg/L 0.4 .9

Iron mg/L 0.3 0.30 (3)

Phosphate mg/L 0.0Y4 -
Microbiological Analysis

Total Coliform Cfu/100 ml Nill Nill

E. Coli Cfu/100 ml Nill Nill

(GIT: THAT GFAT T FIRTIAT TEHE77)

TARTIET TS JTH AAoers 28] HITevee dihehT ge AT AIEveh!
TEHT I2AT | TIA AT ATAR AR AT T T I ATE e, ATTEH
?WWWW, W@WWWW@WRW&%
Osmosis ATHT FMET I T fUSHeRT AT Certified Water Jar T qrg-l HISTHT AT
Mineral Water T WIRT Tﬁ%@ g T AT afy g Haan I(?i':‘;qa |

V.9.% IR Sifew

THFIT SIRIHBT FRB A AT oo SGHIH &H T8 | aTed] 3=
THFITY SIREGH FATH el e (Movement of Tectonic Plate) T HTRUT g
TehT 7, AT HROT G4 A hiclUsh! Bareds Him wamar a6 wedee
(Active Faults) T fH®{0T 9ueht EsU T '@T’@F{ 9% (Main Central Thrust), |7
W@ 9% (Main Boundary Thrust) T eI wea gEe (Himalayan Frontal

Thrust) T JUEAT FHFT ATGHATS 99 FEUH G |

oY



80°0.00" 81°0.00" 82°0.00" 83°0.00" 84°0.00° 85°0.00" 86°0.00 87°0.00" 88°0.00
 — — — ——

31°0.00

Legend

Seismic Zone Factor

30°0.00

— 04
[] Cities

26%0.00"

28°0.00°

27°0.00° 3\ 3 “‘ ‘L‘ ‘ 27°0,00°

26°0.00°

Ol —————— I S I —
80°0.00" 8170.00 82°0.00 83°0.00" 84°0.00 85°0.00" 86°0.00 87°0.00 88°0.00

B R: T WEHT FHecg® qAT THFIH! TF
(Gl (GId: NBC 90%:70060)

¥.9.& STOHIT Ul STrER 87

TEAAT Bled®! A 6./, B A T @i T HRa 0 6./, T@wr geaadl
Il WHl g, I eICelhl G qol qqce T S G| a9 giede
AR =IO HBThT a1, 87 iy, [UST@T il Mineral Water T SRebT
IR TIRT MREEHT § 9 WEasgw o a9ars § Fedar REeg | e a9
eIeelel HeMal qr 9fF TN 16 AU g, 99 dled aikad e ufy crafea
THIT WRAT TCHT G| TG &AFT TIMIeed 9N q HeMH! il TN
TEGT | T TG ST fresh water sources T TAH Wl T I TIE g7 |
HISHIIR WRANCIHTAT Gl STAEAAT YOI sqaeel @bl g T ATrTrer
Hftass Tt ¥ W fie Whd T HIER AT T AT g A i

STP HTHhd il WIER e g |
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W] S AR

EIcel ! TAM H U WA [, a=astq aer &, W aram 8,
AMIHIH T A-IA WH AT &7 a1 THE Avgar 9" wiRafas
qrag=efier Sl a1 aRE qa | Biaeh! Hia Ko e sfand af o wal g
W Bled (A T FEEE SO g G e HEIih e e
AR s\ Rifa @ g1 Tt wae Feewr @i yeae aResr sw e
@Al @HT F, ST TET A9 WA HHT 6T B '@ Hear wed 9 AT 96 |
YEAId 99 HETBT Project Design T AT 9T WA & AALHT (b
fafergam i Tg R i e |

Y BIedd] TIT A[AT TAT TAS AAAHABT HHAT U8l e aTEAIEE,
STeSTE® T S e qeaedl SHael Geber MRUHT 5 | el Haar

BT SRI=TET GLET T SEEdI T+ IR T T GHEREHT WHHR ARhee
(S Sdprersfy A =w wHiaes qieer T JfEw e s TEER gh)
T TUHT FARAAE IT FecdqUl qeIe® UH TRUS 7| el Jhiem a9
gied & ffed aefaear wWaHl § 99 s aTH e W a7

TAT =ET 0&H! q TS T AMCAHTH @ F |
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ARIBT IR : BleA HTAT Wbl ITHAEE

4. T (srs. 7. & )
q Eﬁ'&fﬁ Acorus calamus Sweet Flag Taqelt Outdoor LC
R | Sfw Alnus nepalensis Alder tree Tl Outdoor LC
I |99 @F{?ﬁ Asparagus filicinus Asparagus Tl Indoor DD
¥ W@?{ £ Castanopsis tribuloides Chestnut Tl Outdoor LC
Y | TEER Cedrus deodara Himalayan cedar Tl Outdoor LC
& | g Chrysojasminum fruticans | common yellow jasmine e Outdoor

O | HYT Cinnamomum camphora Camphor tree el Outdoor LC
¢ | e Drepanostachyum sp. LR Outdoor

¢ |Feter Duranta plumieri Duranta el Outdoor

qo0 | gH|r Ficus benjamina Benjamina fig el Outdoor LC
99 g’f‘aﬁ Ficus neriifolia Willow-leaf fig el Outdoor

QR ;ﬂ}ﬁ Juniperus indica Black Juniper el Outdoor LC
13 | ®9 HHA Mangnolia grandiflora Magnolia el Outdoor

1Y% | Pl Myrica esculenta box myrtle el Outdoor

QY | 9T e Nephrolepis cordifolia fishbone fern el Indoor/outdoor

1% =t W Pinus wallichiana Blue Pine W%Qﬁ Outdoor LC
L &g Prunus cerasoides wild Himalayan cherry Tl Outdoor LC

(=40




9. T (srs. 7. & )
q9c | AT® Prunus persica Common Peach Taelt Outdoor LC
q< | @fsT Quercus leucotrichophora | Banj Tl Outdoor LC
R0 Fﬂ?ﬁw Rhododendron arboreum Gurans F’l%'?ﬁ Outdoor

9 %’fl;{ Zanthoxylum armatum Winged Prickly Ash el Outdoor LC
I | ufe B Aeonium arboreum Tree Aeonium EIR) Indoor/outdoor

3 Agave attenuata Agave EIR) Outdoor LC
RY | [HaHa T Araucaria columnaris Christmas Tree EIR) Outdoor LC
Y | e wtE Beaucarnea recurvata Ponytail palm EIR) Outdoor CR
Q& | BTN Bl Bougainvillea glabra Bougainvillea EIR] Outdoor LC
ECREE Buxus sempervirens Buxus EIR) Outdoor LC
R | FHUH EA Calliandra sp. Calliandra EIRI Outdoor

R | T T Camellia japonica Camellia EIR) Outdoor LC
30 | = Camellia sinensis Tea plant EIR) Outdoor DD
39 Caryota mitis Fishtail palm EIR] Outdoor LC
IR | HIEST Toll+C Chlorophytum capense Spider plant EIR| Indoor/outdoor

33 Crocosmia sp. Crocosmia EIR] Outdoor

3Y || ?fﬁ Cupressus macrocarpa Lemon Cypress EIR) Outdoor vu
EES Cycas revoluta Sago Palm EIR] Outdoor LC
3% Dracaena braunii Dracaena EIR) Outdoor

g




:‘ T EEITCa T ST T m@ﬁ (%@;m)
309 Cf'{lﬁ_"lT Dracaena reflexa song of India EIR] Indoor LC
3¢ | & e Dracaena trifasciata Snake plant ElR] Indoor/outdoor

3% | {AT I Epipremnum aureum Money Plant EIR) Indoor

¥ 0 FI'IT:ID'Q'I%T Euphorbia pulcherrima Poinsettia B} Outdoor LC
¥q | e gar 'CIZZ];;Z;S Torulosa’ Hollywood Juniper EIR) Outdoor LC
¥R | ufraer g’ﬁ ‘CIZZ;ZZZi Compressa’ Pencil Point Juniper EIR) Outdoor LC
¥3 | AT TAE Monstera deliciosa Monstera Bl Indoor/outdoor

XY | AT Murraya paniculata Night Jasmine EIR] Outdoor

¥4 | b Phoenix roebelenii Pygmy date palm EIR) Outdoor

¥ & Phormium tenax New Zealand flax EIR) Outdoor

¥'\8 Ravenea sp. Dwarf Majesty Palm EIR) Outdoor LC
¥a Rhapis excelsa Rhapis palm EIR) Indoor LC
¥ ﬁ\@ﬁ%ﬂﬂ Rhododendron indicum Azelia EIR) Outdoor

L0 | eI Rosa sp. Rose ElrR| Outdoor LC
Y q | g ame Roystonea regia Royal Palm EIR| Outdoor LC
LR Schefflera sp. Umbrella plant EIR] Outdoor

L3 Tﬁ'{ foretr Spathiphyllum wallisii Peace lily EIR] Indoor

LY | a8 ORISR Strelitzia reginae Birds of paradise EIR] Indoor/Outdoor

S8
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9. T (srs. 7. & )
Stromanthe sanguinea

PR icolor Stromanthe EIR) Indoor

€g Tamarix chinensis Five-stamen tamarisk ElR) Outdoor LC
Thaumatophyllum .

FeL] A Bl bipinnatifidum Tree philodendron EIR) Outdoor

vz W g?ﬁ Thuja orientalis Oriental Arborvitae EIR) Outdoor NT

L %}%’F{m Wisteria sinensis Chinese wisteria EIR) Outdoor

&0 | J&T Yucca gigantea 'Variegata' | Yucca EIR] Outdoor DD

(GIT: TITIT G, 2057/
(Note: DD: Data Deficient, LC: Least Concern, NT: Near Threatened, VU: Vulnerable, EN: Endangered, CR: Critically Endangered.)

TR 3 @ Bled ST SQUHT TAE

T srere
i T A R T EElGE ) . g | WERw 3
q. (JeTer TNeT)
& . R04%
q | Il 75 ®Ee®IC | Black-throated tit Aegithalos concinnus LC +
rEEIE] PREL Nepal Fulvetta Alcippe nipalensis LC +
3 | wrer et Paddyfield Pipit Anthus rufulus LC +
¥ | YT et House Swift Apus nipalensis LC +

RO




. . 3i§${0|
< T A SR AT EEIRE ) WG| WERE | e
o w 0458

Fy TToTer. dra=rdy Yellow-Breasted GreenFinch Chloris spinoides LC +

& | ¥4 T BRI Orange bellied Leafbird Chloropsis hardwickii LC +

8 | I House Crow Corvus splendens LC +

c | TSl HidT Grey Treepie Dendrocitta formosae LC +

Q gty =re Ashy drongo Dicrurus leucophaeus LC +
q0 el Rusty-cheeked scimitar babbler | Erythrogenys erythrogenys | LC +
99 It RIS N GES Verditer flycatcher Eumyias thalassinus LC +

qR | Helte Sl Mountain bulbul Ixos meclellandii LC "
) 3T Long tailed shrike Lanius schach LC +
1Y FHTAHTE AAIST Rufous-chinned laughingthrush | Lanthocincla rufogularis +

S Ed AR Kalij Pheasant Lophura leucomelanos LC 11 +
& RIEIIESICURCIE LY Blue-capped Rock-Thrush Monticola cinclorhyncha LC +
0 El;»_iﬁ Eatcy Grey wagtail Motacilla cinerea LC +
iz ﬁ Blue whistling thrush Myophonus caeruleus LC +
< \;ﬁ RISGEL Large Niltava Niltava grandis LC +

29




. . 3ié${ul
< T A SR AT EEIRE ) WG| WERE | e
AR R04g

Q0 W? qm Alexandrine Parakeet Palaeornis eupatria NT II +
R9q | YL TR House Sparrow Passer domesticus LC +
QR W@g AT Long-tailed minivet Pericrocotus ethologus LC +
Q3 tﬂ?ﬁ?‘( ﬁv_@ Tickell's Leaf warbler Phylloscopus affinis LC +
RY | JHART & fRea Grey-hooded warbler Phylloscopus xanthoschistos | LC +
Y FHTANGT HIEHIR Grey Headed Woodpecker Picus canus LC +
g | TSl Great barbet Psilopogon virens LC +
R ST AT White-throated laughingthrush Pterorhinus albogularis LC +
RT G\R_ﬁ*ﬁ Red Vented Bulbul Pycnonotus cafer LC +
R T\flfa? \_{P\_Qﬁ Himalayan Bulbul Pycnonotus leucogenys LC +
30 et saret Grey Bushchat Saxicola ferreus LC +
39 S E TATT Common Stonechat Saxicola torquatus LC +
3R aw gPY Oriental Turtle Dove Streptopelia orientalis LC +
33 %ﬁ; argteT Streaked Laughingthrush Trochalopteron lineatum LC +
ER'Y FIER Indian White eye Zosterops palpebrosus LC +

R




- e srEe
% TG ST A IE = . | OERw d
q, . g (YeaEr Tqte)
& . R04%
3Y | P Tt Indian Cuckoo Cuculus micropterus LC +

(GIeT: T A, 7057 )

(Note: DD. Data Deficient, LC: Least Concern, NT: Near Threatened, VU: Vulnerable, EN: Endangered, CR: Critically Endangered; CITES Appendices- I:
Appendix I, 1I: Appendix II, III: Appendix I1])

TRIET Y @ ANHRT 97 ST S T8 E

| cafm A | S R S

q. as. g & W@ | 9Elw 09 | U @R
q Eﬁéﬁ Acorus calamus L. LC

R FHTAT ATHRT Ageratina adenophora (Spreng.) R.M.King & H.Rob.

3 m Alnus nepalensis D. Don LC

X EIEa) Arisaema sp.

Y qAT a1 Artemisia indica Willd.

& ERl W Asparagus filicinus Buch.-Ham. ex D.Don DD

9 \;ﬁ ARG | Astilbe rivularis Buch.-Ham. ex D.Don

(o ST Berberis napaulensis (DC.) Spreng.

%3
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| oA | S e s

9. as. g R | Wi Rois | AU W@ER
Q RICEEES Bergenia ciliata (Haw.) Sternb LC

qo0 el ;Tﬁ Bidens pilosa L.

99 Irff{ Eeiy Castanopsis tribuloides (Sm.) A. DC LC

R EIF} Chrysojasminum fruticans (L.) Banfi

93 e Clerodendrum indicum (L.) Kuntze LC

¥ ?jlﬁ'l'@'& Coelogyne cristata Lindl. I

q4 W Dendrobium heterocarpum Wall. ex Lindl. II

9% BRI Drepanostachyum sp.

e IBEIE Ficus auriculata Lour. LC

9z @Fﬁ Ficus neriifolia Sm.

< freaT Galinsoga quadriradiata Ruiz & Pav.

R0 Hoal Girardinia diversifolia (Link) Friis, Kew Bull.

R9 el Hypericum cordifolium Choisy.

R EIRCEY Juglans regia - L. LC RG]
3 TieT Koenigia mollis (D.Don) T.M.Schust. & Reveal.

Y




giaeT [Afte® 3= ATEAINT THIT ToaqigahT Flaaa

T v T | Yafe e s
9. as. g L@ | Eit' 098 | AU @R
y | FE TR | Lantana camara L.

Y fSES Leucosceptrum canum Sm. LC

Q& HTIAT Machilus sp.

R hThel Myrica esculenta Buch.-Ham. ex D. Don

RT A FTE Myrsine capitellata Wall.

R 9T AHAT Nephrolepis cordifolia (L.) C.Presl

30 T -\‘lv_ﬁ*ﬁ Pinus wallichiana A. B. Jackson LC

39 ‘@q'i_’ﬁ’ Prunus armeniaca L. LC

3R &g Prunus cerasoides Buch.-Ham. ex D.Don LC

33 HIA Pyrus pashia Buch.-Ham. ex D. Don LC

3 EIE] Quercus leucotrichophora A. Camus

34 Fﬂ?ﬁ'{[ﬂ’ﬁ Rhododendron arboreum Sm. LC

3% AT AT Rhus succedanea L. LC

39 wferer Rubia manjith Roxb.

3T @T:! Rubus ellipticus Sm. LC

3% lERER Swertia chirayita (Roxb.) H.Karst.

R4




giaeT [Afte® 3= ATEAINT THIT ToaqigahT Flaaa

. s S ERERIEER)
9. ™ ™ as. g L@ | Eit' 098 | AU @R

% O NAURCEIN Valeriana jatamansi Jones.

¥ 9q femx Zanthoxylum armatum DC. LC

(GIe: TITTT T, 057)

(Note: DD: Data Deficient, LC: Least Concern, NT: Near Threatened, VU: Vulnerable, EN: Endangered, CR: Critically Endangered; CITES Appendices- I:
Appendix I, 1I: Appendix II, I11: Appendix I1])

Tl Y+ ASDeDT AT SAAT TE WAoo

IR COll [ S [ S - vy pp— S I G
foree e

q %T\‘I:OIT Panthera pardus vuU VU I . +

R | AT Canis aureus LC LC I + T

3 |Td Muntiacus vaginalis VU LC - + +

¥ | ded Sus scrofa LC LC ; ; n

S cED Dremomys lokriah LC LC - + +

& | werEm Martes flavigula LC LC - - +

(GId: TIHIT T, 2057 )

(Note: DD. Data Deficient, LC: Least Concern, NT: Near Threatened, VU: Vulnerable, EN: Endangered, CR: Critically Endangered; CITES Appendices- I:
Appendix I, 1I: Appendix II, I1I: Appendix I1])
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giaer f[Afeca ATg-eah! FAARMNT FHT TedigawT FaaaT
Y.} AN, AMAE T WEpdad Araraer
¥.3.q AISTRRQYL RIS
TAARA Bled AIEHES WRANH! ael 5. R AT Wl gl AT T,
R0 FTER HUGHEIUY TRUICTHTHT TEUHT Heal RIS TAuged 38 @bl

F| T IR ATSAIIIR TRANTHIHT AT ed® el Teqd TRUH F |

TABT & : AIGTRSYL WRANCIHID! SAIGedd [@a<in

9. CErul Seedd faae
q TANAR ©,23¥
3 EREERE 30,359
3 T 1%,5% 3
¥ Aigar e,4RE
Y TE/AET ’Y.&%:90¥.3%:900
3 AET ELARAR 3.c3

(GIT: TET T, 2065 )

G gRiaedl ATERE TTagedn

JEAIEId AT T WIS WUl @ 9eal &Y SHagedl &g

SggEdr faEer yEqa MU § |
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CERTIFICATE OF INCORPORATION OF COMPANY

. This Certificate of Incorporation has been issued to
M/s Hotel Mystic Mountain

Private Limited having incorporated it on the 16 day of May, 2013 pursugnt to
sub-section (1) of section 5 of the Companies Act, 2006.

Date: 2013-05-16 Asst. Registrar
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2 License no: 06-079/80
LICENSE

Hotel Mystic Mountain, Mandan Deupur-2 Kavre operated by Hotel Mystic Mountain PvtLtd
is renewed a FOUR STAR STANDARD HOTEL under the Tourism Act, 2035 and Hotel, Lodge,
Restaurant and Resort, Bar and Guide Regulation, 2038.

Name of the Operator/Share Holder: Including Bal krishna Dhoju,
Address: Bhaktapur-6

Renewed Date: 14 April, 2023
. Valid up to: 16 March, 2028
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Lab Sample ID: 80 : Changunarayan mini lab/QR/01/081-82
Client: Changunarayan Municipality Mini Lab Sample Category: Drinking water
Client Address : Mandandeupur- 2, Nagarkot Sample Location: Mandandeupur- 2
Received On: 2082/01/21 Point of Sample Collection: Tap g
Completed On: 2082/01/22 Source of Sample : Tap
Sampled By:Mystric Mountain Hotel( (Ishwor Devekota) Treated/ Untreated: Treated
Clients Sample Code: 80
Sample Volume and Condition: Sterilized Bottle By Client
Physico — Chemical and Microbiological parameters
[ Parameters
Physical Parameters Unit Result Standard Test Methods
Electrice! conductivity S/cm 101 1500 CONDUCTIVITY METER
P - 6.5 6.5-8.5 ENPHO TESTKIT
Temperature oC 22.7 19-24 THERMOMETER
Turbidity NTU 0 S TURBIDITY METER
TDS mg/L 67 1000 ENPHO TEST KIT
Chemical Parameters
Total Hardness mg/L 32 500 ENPHO TEST KIT
Chloride mg/L 43.12 250 ENPHO TEST KIT
Nitrate mg/L 0 50 ENPHO TEST KIT
Free Residual chlorine mg/L 2 0.10-0.50 ENPHO TEST KIT
Ammonia mg/! 0.5 15 ENPHO TEST KIT
Iron me/L 0.3 0.30(3) ENPHO TEST KIT
Phosphate mg/L 0.05 - ) ENPHO TEST KIT
'_Microbiological Analysis
E.coli CFU/100mI 0 0 MEMBRANE FILTIRATION METHOD
Total Coliform CFU/100ml | 0 0 MEMBERANE FILTIRATION METHOD
Conclusion: Physico - Chemical parameter lies within a range and microbiological analysis shows no presence of E.coli
and total coliform. @
ANALYZED BY AUTHORIZED BY 4"
References;

1. ENPHO Test Kit Manual
2, Standard: National Drinking Water Quality Standards 2079 BS.

Note:
1) The resuits refer only to the samples provided for analysis.

2) In order to ensure the confidentiality, the report will be released to the person wno produces the registration receipt.
3) Alt samples disposed off 7 days after the report date unless the [aboratory has received special request.

4) Total liability of our organization is Emited to the invaiced amount only

S) Mini lab willl not be responsible for any act of editing {manual or electionic) do.-e on repont produced by the [3b, In case of query, please visit mini lao for verification of

report
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1.0 Introduction

This report presents the results of geotechnical report of building at mandandevpur nagarpalika-2,
nagarkot, kavre. The report covers the information on the general engineering characteristics of the subsoil
as revealed by the soil investigation work as well as the allowable bearing capacity forthe proposed
foundation based on the soil data obtained from the field and laboratory tests.

Two borehole BH-1 & BH2 were drilled at a proposed site up to the depth of 15m respectively.

2.0 Ohigctives

The main objective of this investigation is to explore geotechnical characteristics of the sub—soil strata,
i toassess the engineering properties of the sub-soil
ii. to confirm the designed value of bearing capacity of the ground strata during design of

foundation, and

ii.  toconfirm the design parameters to be used during the detailed design of the foundation for the

proposed building.

3.0 Scope of work

The scope of work includes drilling of two boreholes at a proposed site up to the depth 15m and along
with standard penetration test, dynamic cone penetration test, retrieving samples from the borehole

and evaluation of allowable bearing capacity of the foundation based on field and laboratory tests.

"Q 5. Engineering
& Geo-technical
Services Pvt. Ltd. (]
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4.0 General Geology, Geomorphology and Seismicity

4.1 General Geology and Geomorphology

Geologically, the site is located at Kavre District which is a part of Lesser Himalayan zone of Nepal
the Main Central Thrust (MCT) and the Main Boundary Thrust (MBT) form the northern and southern
boundaries of the Lesser Himalayan Zone, respectively (MBT). MBT may be found throughout
Nepal's Himalayas, and it can also be seen in aerial. Several thrust cuts have been used to transfer the
rocks of the Lesser Himalayan Zone southward. Generally, autochthonous and allochthonous
sequences may be separated in this Zone throughout the Himalayas. Unfossiliferous, sedimentary, and
metasedimentary rocks such as slate, phyllite, schist, quartzite, limestone, dolomite, and other
unfossiliferous, sedimentary, and metasedimentary rocks such as slate, phyllite, schist, quartzite,
limestone, dolomite, and other fossiliferous, sedimentary, and metasedimentary rocks such as slate,
phyllite. This zone also contains some granitic intrusions.

The rock type, age, structures, and igneous rock intrusion of Nepal's Lesser Himalayan Zone vary
from east to west. The development of vast thrust sheets (allochthonous) of high-grade metamorphic
rocks (gneiss and schist) that have pushed southwards characterizes eastern Nepal. Large exposures of
low-grade metamorphic rocks (autochthonous) can be encountered below this stratum due to erosion.
A massive thrust sheet known as the Kathmandu Nappe (allochthonous) spans a large area around the
Kathmandu region in Central Nepal. The amount of transported high grade metamorphic rocks
(allochthonous) west of Kathmandu, between the Budhi Gandaki and Bheri rivers, is quite low, and
the area is mostly covered with autochthonous sequence. However, high-grade metamorphic rocks
emerge west of the Bheri River, up to Nepal's western border (Dadeldhura-Baitadi), and cover much
of the area. Dhital, M. R. (2015)

Lesser Himalays Higher Himalaya Tibetan-Tethys Himalaya
Terai v Swaliks : A

$ s
i

MFT - Main Frontal Thiust, MBT - Main Boundary Thrust, MCT - Main Central Thrust,
STDS - South Tibetan Detachment Syslem. |TSZ - Indo-Tsangpo Suture Zone

Figure 1: Generalized cross section of Himalaya (modified afier Dahal 2006)

4.2 Seismicity
It is generally agreed that the Himalaya were generated as a result of the collision of the northward

moving Indian continent with the Asian landmass. That orogenic process is manifest in the present-

2
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day northward movement of India continent at a rate of 50mm/ year with frequent seismic events
along the mountain range and in its surroundings. The Himalayan seismicity, in general, owes its
origin from continuous northward movement of Indian plate after the continental collision between
Indian plate and Eurasian plate. The magnitude, recurrence and mechanism of continental collision
depend upon the geometry and plate velocity of Indian plate in relation to Southern Tibet (Eurasian
Plate). Recent studies suggest that the convergence rate is 20 mm/year and the Indian plate is sub-
horizontal below the Sub-Himalayan and Lesser Himalayan Region. Most of the convergence is

accommodated within the Himalaya by movement on various thrusts and folds.

Since 1994, The National Seismological Network of Nepal operated short period seismic stations
which provides an exceptional view of the micro seismic activity over nearly one third of the
Himalayan arc, including the only segment, between longitudes 78°E and 85°E, that has not produced
any M > 8 earthquakes over the last century. The result of micro seismic investigation, geodetic
monitoring and morpho-tectonic study of central Nepal has depicted that more frequent medium size
earthquakes of 6 to 7 magnitude are confined either to flat decollement beneath the Lesser Himalayas
or the upper part of the middle crustal ramp. The ramp is occurring at about 15 km depth below the
foothills of Higher Himalaya in the south of MCT surface exposures. Big events of magnitude greater
than eight are nucleated near the ramp flat transition. These events rupture the whole ramp-flat system
up to the blind thrust (MBT) of Sub-Himalayan Region. The whole area is seismically active, but
significant lateral variations are observed. Micro seismic activity is particularly intense in Eastern and
Far-Western Nepal. (Pandey et.al., 1995). The existence of major tectonic boundaries such as Main
Central Thrust, Main Boundary Thrust and Himalayan Frontal Thrust further accelerates the rate of

seismic risk.

4.2.1 Evaluation of Seismic Coefficient
Nepal has experienced a number of large earthquakes over the past few decades which have caused the

substantial damage of life and property. The Sind earthquake of 1819, and Nepal - Bihar earthquake of
1934 had their origin underneath the alluvial covers of the Indo - Gangetic trough.

In the Himalayas, where sharp structural changes are found such as Quetta, Kashmir and Assam,
major earthquakes are experienced frequently in those areas. The earthquakes of 1950 near Assam,
China border and 1987 in Assam, Dhurbi earthquake of 1930, Quetta 1935 and Kangara 1905 were
major incidences in Himalayas. A list of earthquakes in Himalayas and the neighboring areas is given

below:

V N.S. Engineering
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Intensity, M Year Location
8.0 1819 Kutch
8.7 1897 Assam
8.4 1905 Kangra
7.6 1918 Srimangal
7.1 1930 Dhubri
8.4 1934 Nepal — Bihar
8.7 1950 | Assam
7.6 2015 Gorkha (Epicenter)
6.9 2015 Sindhupalchowk/Dolakha
6.8 2015 Sindhupalchowk/Dolakha

Peak ground acceleration (PGA), particularly in the horizontal direction, is the most common index of
the intensity of strong ground motion at a site. PGA is a short period ground motion parameter that is

proportional to seismic forces.

The seismic zoning map of Nepal as per NBC 105:2020 is given below (Figure 2).

£0°0.00° 81°0.00" 82%0.00° 83°0.00" 84°0.00 £5°0.00 86°0.00" 87%0.00 88°C.00"

310.00°
Legend
Seismic Zone Factor |

30°0.00°

25°0.00°

28°0.00

27900

26°0.00

Figure 2: Seismic Zoning Map of Nepal
According to Seismic Zoning Map NBC 105:2020, Table 4.5, seismic zoning factor for Kavre is 0.35g
PGA. Hence the Structures in this region should be designed for 0.4g PGA.
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5.0 Methodology

5.1 Field Work Procedure
Field works involved heavy rotary boring mechanism at a borehole around the proposed Housing

location to the maximum depth of 15m in BH1 & BH2 from the ground level. DCPT and SPT at every
1.5m interval is recorded according as the ground condition. Borehole log was prepared at the site on
the basis of the visual observation of the soil obtained from the boreholes. The borehole logs are

attached to the annexes are further verified by lab test results.

5.1.1 In-situ Tests
Standard Penetration Test (SPT): Standard penetration test (SPT) had been conducted by means of
driving standard split spoon sampler to count the number of blows per 15cm of penetration. The

equipment and hammer in which the SPT were conducted accordingto IS 2131-1 963.

The test consisted of driving a split-spoon sampler with an outside diameter of 50mm into the soil at
the base of borehole. Driving was accomplished by a trip hammer weighing 65kg falling freely
through a height of 75cm onto the drive head which was fitted at the top of rods. Procedure of driving
SPT sampler tube consisted of driving the entire split spoon to 15cm into the soil at the bottom of the
borehole. It was then driven 30cm further. The number of blows required to drive each 15cm distance
was recorded. The blow count for driving last 30cm penetration was referred to as SPT ‘N’ value. The
split spoon sampler was used to collect the disturbed sample of soil for visual classification, analysis

and determination of soil characteristics.

If SPT N values are used, unless otherwise specified for the design method or correlation being used,
they shall be corrected for the effects of overburden pressure determined as:
NI1=C~xN

N1 = SPT blow count corrected for overburden pressure, 6'v (blows/300 mm)

Cn=1[0.77 log10 (2000/5'v)], and Cn<2.0
o'v = vertical effective stress (KPa)
N = uncorrected SPT blow count (blows/300 mm)
SPT N values should also be corrected for hammer efficiency, if applicable to the design method or

correlation being used, determined as:

" 4 N.S. Engineering '
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N = EyCgCsCpN
607 0.60
Where;

Neo = SPT blow count corrected for hammer efficiency (blows/300 mm)
En = hammer efficiency expressed as percent of theoretical free fall energy delivered by the hammer
system actually used (45% for donut hammer)
Cp= Borehole diameter correction
Cs= Sampler correction
Cr= Rod length correction
N = uncorrected SPT blow count (blows/300 mm)
The correction factors taken are:
Eu= 0.45 forhand drop hammer
Ca= 1 for 100 mm dia. borehole
Cs= 1 sampler without liner
Cr= 0.75 forrodlength3.0-4.0m
0.85 forrod length 4.0 - 6.0 m
0.95 forrod length 6.0 - 10 m
1 for rod length >10m
When SPT blow counts have been corrected for overburden effects and hammer efficiency effects
along with rod length, liner and hole diameter, the resulting corrected blow count shall be denoted as
N 160, determined as:
N1l6o=Cn Neo
Dynamic Cone penetration Test (DCPT): it was performed using a 50 mm cone. The cone was
driven with 65 kg hammer falling through a height of 75 cm. The recorded number of blows required
to penetrate the least 300 mm is taken as DCPT values. These values of all boreholes are presented in
the corresponding borehole logs. The dynamic cone resistance value is correlated with the SPT value
as given below:
Npcp= 1.50Nspr for depths upto 4.0 m
Npcp = 1.75Nspr for depths between 4.0 m to 9.0 m
Npcp=2.0Ngpr for depths greater than 9.0 m
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5.1.2 Sampling

(i) Disturbed Sample:

Before any sample was taken, the borehole was cleaned up of loose disturbed soil deposited during
boring operation. The samples which were obtained from bailer and in the SPT tube were preserved as
representative disturbed samples for finding out index properties. The samples thus obtained were
placed in airtight double plastic bags, labeled properly for identification and later transported to the lab
for analysis.

(ii) Undisturbed Sample:

Undisturbed Sample was extracted by means of thin wall tube (Shelby tube). The tube was pushed into
the ground and the sample recovered manually. The tube was sealed with wax and wrapped with
airtight polythene sheets and then bound by adhesive tapes and properly labeled. The tube was
properly packed in a wooden box so as to minimize the disturbances during transportation to the
Laboratory and avoided the changes of moisture content of sample. This sample was used for the

determination of strength and consolidation parameters.

5.2 Laboratory Tests
Disturbed samples were collected in plastic bags and transported to Kathmandu for the following tests.

a) Atterbergs Limits
b) Grain size analysis
<) Moisture content
The natural water content and the bulk density were determined from samples recovered from the split

spoon sampler and the undisturbed samples.

Grain size distribution was determined from sieve analysis for fine grained particles and coarse-
grained particles, respectively. The results were combined to obtain the grain size distribution curves
of the soil as can be seen in the attached figures. The grain size composition of the soils is also

presented in terms of the percentage of each particle size in the Test Result Summary Sheets.

Direct shear tests were conducted on disturbed samples collected from the single boreholes. The
samples were carefully extruded from the sampling tubes and molded using standard moulds of 6.0 x
6.0 cm? cross-sectional areas and trimmed to 2.5 cm high. Solid metal plates were placed on both
surfaces of the samples to prevent the dissipation of pore water during shearing. The direct shear

equipment is mechanically-operated and shearing will be applied at more or less constant strain rate. If

7
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the samples are cohesive, they will be sheared at a relatively fast rate (duration of tests less than 10
minutes) to maintain un-drained condition. The samples were sheared at Two different normal
stresses. The direct shear test results are presented in terms of the failure envelops to give the angle of

internal frictions (¢) and the cohesion intercepts (¢).
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6.0 Observation and Results

6.1 Field Investigation Results

6.1.1 Strata
Two boreholes were drilled at a proposed site up to the depth of 15m at BH1 & BH2. The rotary

drilling operation had been carried out for the entire bore hole from the surface level of the ground.

Following result has been observed throughout the entire borehole.

BORE HOLE -1

From 0.00 m to 3.0m - Silty Sand
From 3.0 m to 4.5m —emmmmmn—- Boulder
From 4.5 mto 10.5m mmmmmmmmnmmm Silty Sand
From 10.5mto 150m = -————o Boulder
BORE HOLE -2

From 0.00 m to 6.00m wmmmememmmmm Silty Sand
From 6.00 mto 15.00m e Boulder

6.1.2 Ground Water Table
Ground water table (GWT) was not found in boreholes BH1 & BH2 respectively. If the (N) value

exceeds 15, then dilatancy correction should be made.

6.1.3 Field Tests
Altogether 10 SPT tests were carried out for Bore hole. The measured field SPT ‘N’ value is provided

in borehole log sheets (Annex). The DCPT value obtained is again converted in SPT using the
correlation given by Central Building Research Institute, Roorkee;

Npcp= 1.50Ngpr for depths up to 4.0 m

Npcp = 1.75Nspr for depths between 4.0 m to 9.0 m

Npce = 2.0Nspr for depths greater than 9.0 m

S N.S. Engineering
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When dynamic loads are applied on silty gravel and sandy soils in saturated state the pore pressure in
such soil will not be in a position to get dissipated due to low permeability. Hence, during dynamic
loading (i.e., application of blows) the pore water will offer a temporary resistance to dynamic loads.
This leads to higher value of N-value which is unsafe. Therefore, when SPT is performed in saturated
silts and fine sands and if the observed N-value is more than 15, a correction has to be applied to
reduce the observed values.

This correction is applied on the N-value corrected for over burden pressure (N’). If the stratum
(during testing) consists of fine sand & gravel-sand mixtures with little fines below water table, the
corrected N-value (N°) has to be further corrected to get the final corrected value N”.

N” = 15+12(N’-15)

6.2 Laboratory Investigation Results
6.2.1 Index Properties
The result of physical and index properties of soil samples collected from various depths are presented

in the attached summary sheet.
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7.0 Bearing capacity analysis

7.1  Allowable Bearing Pressure
The allowable bearing pressure (qa) is the maximum pressure that can be imposed on the foundation

soil taking into consideration the ultimate bearing capacity of the soil and the tolerable settlement of
the structure. Analysis to determine the ultimate bearing capacity and the pressure corresponding to a
specified maximum settlement were performed and the minimum pressure obtained from two analyses

were adopted as the allowable bearing pressure.

=) 7.2 Allowable Bearing Capacity
The allowable bearing capacity has been analyzed using the N-Values from SPT results. The

allowable bearing capacity based on the SPT test according to Meyerhof is:

N
qa = 'PTle B=F,
N (B+F;Y
4o = 'f;( 5 3) Ki B>F,
where g, = allowable bearing pressure for AH, = 25-mm or 1-in. settlement, kPa or ksf
K;=1+ 0.33% = 1.33 [as suggested by Meyerhof (1965)}

F factors as follows:

Nss N3
| Fps SI Fps
B Fi 0.05 2.5 0.04 20
F, 0.08 4 0.06 3.2
Fs 0.3 1
R Fe 12 4 Same  Same

7.3 Analysis of the Results
A. Computation of Allowable bearing Capacity of Shallow Foundation
o The allowable bearing capacity of open foundation for various foundation width, at varying depths, using
the bearing capacity by the Bowles/Meyerhof, 1976 eq uation are shown in table below.

< % N 3. Engineering
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BH1 & BH2
For Isolated Footing
Bearing Capacity as Suggested by 1S 6403 (Isolated Fou ndation)
B=2.0*
Depth, m Foundation Width, m | B=1.5*1.5m 2.0m B=3.0*3.0m | B=4.0*4.0m | B=5.0*5.0m
1.5 Qall 443 476 543 615 680
2 KN/m? 577 595 652 720 792
- 2.5 715 721 767 829 898
3 863 855 887 942 1007
- Bearing Capacity as Suggested by Meyerhof's Equation (1965)
For 25 mm settlement
Depth Unit Foundation Width, m
o &
m Qall B=1.5*%1.5m :—(-:“0 B=3.0*3.0m | B=4.0¥*4.0m | B=5.0*5.0m
1.5 kN/m? 287 247 211 195 185
2 287 264 221 202 191
2.5 287 264 231 209 196
R 3 287 264 241 216 202
Recommended Bearing Capacity
Depth Unit Foundation Width, m
s t3
m Qall B=1.5*%1.5m :-OZmO B=3.0*3.0m | B=4.0%4.0m | B=5.0*5.0m
1.5 kN/m? 287 247 211 195 185
2 287 264 221 202 191
- 2.5 287 264 231 209 196
3 287 264 241 216 202
R For Mat Foundation
Bearing Capacity as Suggested by IS 6403 (Mat Foundation)
i Depth, m Foundation Width,m |  B=6m B=7m B=8m B=9m B=10m
1.5 Qall 766 843 921 998 1076
=, 2 KN/m? 867 943 1019 1096 1173
2.5 970 1044 1119 1195 1272
3 1076 1148 1122 1107 1372
?} ;‘yii ,&""f’- 11 3. Engineering
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Bearing Capacity as Suggested by Meyerhof's Equation (1965)

For 50 mm settlement

Depth Unit Foundation Width, m
m Qall B=6m B=7m B=8m B=9m B=10m
1.5 kN/m? 358 349 343 338 334
2 367 357 350 344 339
2.5 376 365 356 350 345
3 385 372 363 356 350
Recommended Bearing Capacity
Depth Unit Foundation Width, m
oo 3
m Qall B=1.5*%1.5m :-of“o B=3.0%3.0m B=4.0¥4.0m | B=5.0%5.0m
15 kN/m? 358 349 343 338 334
2 367 357 350 344 339
2.5 376 365 356 350 345
3 385 372 363 356 350
N.S. Engineering
? 4 & Geo-technical
P& @’ 4% Services Pvt. Ltd.
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8.0 Liquefaction

When fine or medium fine, saturated, loose sand deposit is subjected to a sudden shock (generated by
an earthquake) the mass will temporarily liquefy. This phenomenon is known as liquefaction. When
liquefaction takes place in a particular soil, the bearing capacity of the soil is disappeared and the
structure built on it, tilts or even sinks.

The past big earthquakes, have shown that saturated sandy soils in a loose to medium dense cond ition
were liquefied during eartﬁquakes varying in magnitude from 5.5 to 8.5 (Richter scale) and epicenter

distance from several miles to hundreds of miles.

8.1. SIMPLIFIED PFROCEDIURE FOR EVALUATION OF LIQUEFACTION
POTENTIAL

Due to the difficulties in obtaining and testing undisturbed representative samples from
potentially liquefiable sites, in-si testing is the approach preferred widely for evaluating the
liquefaction potential of a soil deposit. Liquefaction ~potential ~assessment procedures
involving both the SPT and CPT are widely used in practice. The most common procedure
used in engineering practice for the assessment of liquefaction potential of sands and silts is
the simplified procedure. The procedure may be used with standard penetration test (SPT) N is
described below.

Step 1 - The subsurface data used to assess liquefaction susceptibility should include the location
of the water table, either SPT blow count ¥, unit weight , and fines content of the soil (percent by
weight passing the IS Standard Sieve No. 75 p).

Step 2 - Evaluate total vertical overburden stress 6vo and effective vertical overburden stress

6v0’ at different depths for all potentially liquefiable layers within the deposit.

Step 3 - Evaluate stress reduction factor rq using:

_[1-0.00765z  0<z<9.15m
4= 11.174-0.0267z 9.15m<z<23.0m

where zis the depth (in metre) below the ground surface.

Step 4 - Calculate cyclic stress ratio CSR induced by the earthquake using:
CSR = 065( = ](G,W )’u
g 0 vo

amax=peak ground acceleration (PGA) preferably in terms of g,

where

15|Page
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g=acceleration due to gravity, and

rq = stress reduction factor.
If value of PGA is not available, the ratio (amw/g) may be taken equal to seismic zone factor z

Step 5 - Obtain cyclic resistance ratio CRR by correcting standard cyclic resistance ratio CRR; s for

earthquake magnitude, high overburden stress level and high initial static shear stress using:

CRR =CRR, ,(MSF)K K,
Where,
CRR = standard cyclic resistance ratio for a 7.5 magnitude earthquake obtained using values of

SPT and

msF - magnitude scaling factor given by following equation:

MSF = 10" [M§*
This factor is required when the magnitude is different than 7.5. The correction for high overburden
stresses Ko is required when overburden pressure is high (depth > 15 m) and can be found using
following equation:

K ( o, / P )U -1)
Where, 6y = effective overburden pressure and P. is the atmospheric pressure are measured in

the same units and fis an exponent and its value depends on the relative density Dr. For Dr=40% -

60%, s = 0.8 -0.7 and for Dr= 60% - 80%, /=0.7 - 0.6. The correction for static shear stresses Ko
is required only for sloping ground and is not required in routine engineering practice. Therefore, in

the scope of this standard, value of Ke. shall be assumed unity.

Step 6- Evaluate the SPT (standard penetration test) blow count ¥,,. for a hammer efficiency of
60%. If equipment used is of non-standard type, Neo shall be obtained using measured value N.
X o EyCgCsCrN
0~ 0.60

Where;

Neo = SPT blow count corrected for hammer efficiency (blows/300 mm)

16|Page
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En = hammer efficiency expressed as percent of theoretical free fall energy delivered by the hammer
system actually used (45% for donut hammer)
CB= Borehole diameter correction
CS = Sampler correction
CR = Rod length correction
N = uncorrected SPT blow count (blows/300 mm)
The correction factors taken are:
Eu= 0.45 forhand drop hammer
CB= 1 for 100 mm dia. borehole
Ccs= 1 sampler without liner
CR= 0.75 forrod length3.0 -4.0m
0.85 forrod length 4.0 - 6.0 m
0.95 forrod length 6.0 - 10 m
1 for rod length >10m
When SPT blow counts have been corrected for overburden effects and hammer efficiency effects
along with rod length, liner and hole diameter, the resulting corrected blow count shall be denoted as

N 160, determined as:

(‘V|)(,0=CNN6()'
where
Cy = ,?‘ <1.7
(o}

The cyclic resistance ratio CRR7 5 is estimated from Fig. 2-1, using (N1)eo value. Effect of fines
content FC (in percent) can be rationally accounted by correcting (N1)s0 and finding (N1)socs as

follows:

(Nl)ﬁm‘s =a+ﬁ(N1)m

where
FC<
B B=1 for FC<5
percent
["76'[;205 ]] ' for 5 percent
a=e [3=0.99+————] o <FC<35
percent W Re, ¢ N.S. Engineering
' \. & Ceo-technical
- B for FC>35 2N Services Put. Ltd,
a=0.5 B=1.2
percent
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Again, Fig. 2-1 can be used to estimate CRR7 5, where (N1)6ocs shall be used instead of (N1)eo and

only SPT clean sand based curve shall be used irrespective of fines contents. The CRR7s can be

estimated using following equation, instead of Fig. 4-2:

1 (N' )oocs
CRRs™ (W) g 135
50 1

[10X(M) s +45]2 200

“+

06
w Percent Fines= 35 15 25
] H H H
2 05 H H H
< ] ; i
= : ' H
2 H H i
12} ! I :
w ! H :
& { ] !
O 04 I f /
5 /o ;\
i ¢ /
4 ’
z-) . /’l / 7 SPT Clean Sand Base Curve
% & l ¥; ":
o /
-~ 03 P
m -
0o
SE
oF
-
g 02
w
8 FINES CONTENT 2 5%
o (clay content = 5%)
%
%) 0.1
=
(&)
>
(&
0
20 30 40 50

0 10
CORRECTED BLOW COUNT, (N)s
Figure 0-1: RELATION BETWEEN CRR AND (N1)e FOR SAND FOR MW = 7.5 EARTHQUAKES

Step 7- Calculate the factor of safety Fs against initial liquefaction using:
.« CRR

CSR

where CSr is as estimated in Step 4and C&r in Step 5.

Liquefaction Analysis
Water table was not detected at site; hence liquefaction analysis is not carried out accordingly for the

site.

N.S. Engineering
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9.0 Conclusion and Recommendation

From the results shown in safe bearing capacity as well as test, it is reccommended that:

i) The site comprises dense layers of silty sand and Boulders in all two boreholes. The detail of
Borehole Log is presented in annex part of this report.

i), Water table was not found in boreholes BH1 & BH2 respectively, during the drilling work, but
may vary from season to season.

iii)  The borehole locations are not susceptible to liquefaction.

iv)  Open foundation is suitable foundation system for the building at the proposed site. The

allowable bearing capacities are presented in section 7.3 of this report.
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Annex | (Borehole Logs):



N.S. Engineering and Geo-technical Services Pvt. Ltd.
Jwagal, Lalitpur,Nepal (AN 1SO 9001:2015 Certified Company)
(Tel: +977-01-5260121, E-mail: wensengineering@gmail.com, info@nsengineering.com)
(website: www.nsengineering. com.np)
Snmple 1D:  784W/079/080
BORE HOLE LOG (As Per Specifications)

Geotechnical Investigation of Building of Madandevpur Na.Pa.-2, Nagarkot, Kavre

Kavre Driller's Name  Dinesh Rokya
1 Casing Type
100 Date of Work Start: 2079/10/22
Rotary Date of Drilling Work Finished :2079/08/08
Not Found Total 150
SPT (Field Record) SPT
Type Classification Penetration in each 45 cm
L il Soll Class o SPTN Plot
1st_| 2nd | 3rd N
0 1020304050
o
SPT sitty Sand 5 Z g 1
.
5 8 11 19 2
DCPT D S iy Boulder a
=gl 18 28 | 50/7cm|  >50 R
FETH
£ ) 1 | a7 28
P 6 Y
;é
£ H
SPT Denseto [EicscEsi  SM Silty Sand 4 $ 13 2 N
Very Dense 2| § 8
B3 7 17 | 19 36 =
1
B
2Egs
2Rz 5 11 13 2 | -
21__| s0/8em >50 (12
DCPT Boulder Boulder
13 29 |soeem| 50 Jia
19 34| 50Mcm| >50
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Sample TD:  784W/079/080

N.S. Engineering and Geo-technical Services Pvt. Ltd.

Jwagal, Lalitpur,Nepal (AN 1SO 9001:2015 Certified Company)

(Tel: +977-01-5260121, E-mail: wensengineering@gmail.com, info@nsengineering.com)

(website: www.nsengineering. com.np)

BORE HOLE LOG (As Per Specifications)

Geotechnical Investigation of Building of Madandevpur Na,Pa.-2, Nagarkot, Kavre

Location Kawre Driller's Name  Dinesh Rokya
[Bore Hole No 2 Casing Type
Diameter of BH, mm 100 Date of Work Start: 2079/10/22
Drilling Method Rotary Date of Drilling Work Finished :2079/08/08
owr Not Found Total ) 15.0
Scale SPT (Field Record) SPT
Depth | Thickness Type Relative uscs
Soil Classification Penetration in each 45 cm
1a80cm m (m) pTDCPT) | Density | 9™ | Ciassification s ooy SPTNPlot
Each 1st 2nd | 3rd N
o] <
150 g é " 0 1020304050
242 g 4 7 9 16
|
3.00 < 'y
A 5 8 10 1
600 SPT 23k i Silty Sand 8_J?
450 i .
sk 4 [ 11 17
S H ol s
6.00 ‘g 4
P H 7 9 12 21
7.50 ) il
21| 50/4cm >50
Dense to
9.00 Very Dense |} 8
35 | 50/80m >50
1050 U 0
9.00 DCPT Boulder Boulder
12.00
45 | 507em >50 |12
13.50
29 | 50/4cm >50  fl1a
15.00
50/5cm >50 | S—
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Annex Il (Test Results Summary):



N.S. Engineering and Geo-technical Services Pvt. Ltd.

Jwagal, Lalitpur,Nepal (AN ISO 9001 2015 Certified Company)
(Tel: +977-01-5260121, E-mail: wensengineering@gmail.com, info@nsengineering.com) (website: www.nsengineering.com.np)

Test Result Summary Sheet

Geotechnical Investigation of Building at Mandanadevpur Na.Pa-2 Nagarkot, Kavre

Percentage of &5 Natural Direct Shear Test
Borehole Depth Cla:Jsiiﬁcati iy Specits Sxnyis
Gravel | Sand | Fines e Content C )

% % % % KN/m2 Degree G)

1.50 4.00 78.00 | 18.00 SM 24.74 2.12 32.15 2.62

1 6.00 0.00 72.00 | 28.00 SM 31.20 0.00 32.36 2.74

9.00 18.00 53.00 | 29.00 SM 21.00 0.98 26.94 2.62
12.0-15 Boulder

1.50 5.00 78.00 | 17.00 SM 23.50 0.98 35.11 2.63

2 6.00 17.00 | 71.00 | 12.00 SM 23.22 0.00 31.94 2.65
7.5-15 Boulder

7 1.5, Engineeting
& Geo-technical
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Annex Il (Test Results):
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N.S. Engineering and Geo-technical Services Pvt. Ltd.
Jwagal, Lalitpur,Nepal (AN ISO 9001:2015 Certified Company )
(Tel: +977-01-5260121, E-mail: wensengineering@gmail.com, info@nsengineering.com)
(website: www.nsengineering.com.np)

Sample D: 784W/078/079

Direct Shear Test {IS : 2720 ( Part 13 ) - 1986}

G 11 igation of Building at Mandanadevpur Na.Pa-2 Nagarkot, Kavre
Date:2079/11/03
Bore Hole No: 1
Sample No.: 1 PRG Factor, kN/Div.: 0.0023
Depth (m) L5 Area n¥’: 0.00351
Tested by : Bishnu Chaudhary
Test No. 1 1 2 3
Wt.)of Mould + sample 282,65
Wt. of mould (gm) 147.00
Density (m/cm ) 1.88
W eight of wet soil (gm) 34.70
eight of dry soil (gm) 67.90
Wt of water (gm) 6.80
, %o .74
Horiz. Dial Readi Normal Load 50 KN/m: Normal Load 100.0 KN/ Normal Load 200.0 kN/m?
("‘ 0.01mm) 8 Load Ring Shear Stress | Load Ring Dial | Shear Stress | Load Ring Dial Reading Shear Stress KN/m?
) Dial Readi KN/m? Reading KN/m? -
0.00 0.00 0.00 0.00 0.00 0.00 0.00
25.00 .50 557 16,00 0.48 25.00 16.38
50.00 15.00 9.83 28.00 8.35 59.00 38.66
100.00 26.00 17.04 4800 1.45 71.00 16,52
125.00 31.00 2031 56.00 36.70 90.00 58.97
150.00 36.00 23.59 67.00 43.90 110.00 72.08
175.00 41.00 26,387 75.00 49.15 127.00 83.22
200,00 46,00 30.14 $5.00 55.70 150.00 98.29
250.00 7950 32.44 9100 39,63 166,00 108.77
300,00 51,00 3342 94.00 61.60 176,00 115.33
350.00 50.00 32.76 97.00 63.56 190.00 124.50
300.00 99,50 65.20 195.00 127.78
450.00 98.00 64.22 194.00 127.12
500,00
550.00
600,00
700.00
800,00
500.00
1000.00
1100.00
1200.00
% T W L
= 2
106 |—Soaqm -,L—J‘.x}eeesx—uz—‘.esb.
E 150 :
g 135
; 120 9
105 ,//
% el
e
75 1
i e b
@ 45 ]
30 l ]
15 ="
0 ="

0

20

40 60 80 100 120 140 160 180 200 220 240
Normal Stress, KN/sq.m

N.S. Engineering
& Geo-technical
Services Pvt. Ltd.
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N.S. Engineering and Geo-technical Services Pvt. Ltd.
Jwagal, Lalitpur,Nepal (AN 18O 9001:2015 Certified Company )
(Tel: +977-01-5260121, E-mail: wensengineering@gmail.com, info@nsengineering.com)
(website: www.nsengineering.com.np)
Sample TD: 784W/078/079
Direct Shear Test {IS : 2720 ( Part 13) - 1986}

G ical | igation of Building at Mand: devpur Na.Pa-2 Nagarkot, Kavre
Date:2079/11/03
Bore Hole No: 1
Sample No.: 1 PRG Factor, kN/Div.: 0.0023
Depth (m) 6.0 Area n¥: 0.00351
Tested by : Bishnu Chaudhary
Test No. | 1 2 3
Wt. )of Mould + sample 282,60
t. of mould (gm) 147.00
nsi em 1.88
W eight of wet soil (gm) 65.60
[Weight of dry soil (gm) 49,90
Wt of water (gm) 15.70
5 08 31.46
Horts. Dial Readit Normal Load 50 kKN/m Normal Load 100.0 kKN/m’ Nommal Load 200.0 KN/m’
°"(z"‘ 0 Elm:f) 8 [ToadRing | Shear Stress |Load Ring Dial | Shear Stress | Load Ring Dial Reading Shear Stress KN/m*
' Dial Readi KN/m? Reading KN/
S IS0 - S
0.00 0.00 0.00 0.00 0.00 0.00 0.00
75.00 3.00 524 15.00 9.83 23.00 15.07
30,00 14.00 517 26.00 17.04 60.00 3932
100.00 21.00 13.76 38.00 24.90 81.00 53.08
125.00 36.00 17.04 51.00 33.42 102.00 66,34
150.00 30.00 19.66 57.00 3735 119.00 7798
175.00 33.00 21.62 68.00 44.56 135.00 38.46
200,00 35.00 2293 73,00 47.83 148.00 96.98
750,00 37.00 2435 76.00 19,80 16100 105.50
300,00 3100 26.87 8000 52.42 176,00 11533
350.00 43.00 28.18 88.00 57.66 189.00 123.85
400.00 45.50 29.81 91.00 59.63 190.00 124,50
43000 44.00 28.83 93.00 60.94 195.00 127.78
500.00 92.00 60.28 196.00 128.43
550.00 195.00 127.78
500,00
700.00
800.00
900.00
000,00
1100.00
1200.00
195 ‘ i |
:zg | C=0KN/m?
E §=32.36° y=06337X
= 150
& 135
g 120 4
105 L
20
A
g e
@45 g
30
15 ]
0 i
0 20 40 60 80 100 120 140 160 180 200 220 240
Normal Stress, KN/sq.m
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N.S. Engineering and Geo-technical Services Pvt. Ltd.
Jwagal, Lalitpur,Nepal (AN 1SO 9001:2015 Certified Company)
(Tel: +977-01-5260121, E-mail: wensengineering@gmail.com, info@nsengineering.com)
(website: www.nsengineering.com.np)
Sample 1D: 784W/078/079
Dlrect Shear Test {IS : 2720 ( Part 13 ) - 1986}

G hnical | igation of Building at Mandanadevpur Na.Pa-2 Nagarkot, Kavre
Date:2079/11/03
Bore Hole No: 1
Sample No.: l PRG Factor, kN/Div.: 0.0023
Depth (m) Area n?: 0.00351
Tested by : Bishnu (,haudhary
Test No. 1 1 2 3
Wt. of Mould + sample 299.02
) ;]
Wt. of mould (gm) 147.00
Density (gm/cm”) 2.11
'Weight of wet soil ) 82.40
Weight of dry soil (gm) 68.10
Wt of water (gm) 14.30
o 70 21.00
thieie: Diai Roaia Normal Load 50 kKN/m® Normal Load 100.0 EN/m? Normal Load 200.0 KN/
("( 0.01mm) s Load Ring Shear Stress | Load Ring Dial | Shear Stress | Load Ring Dial Reading Shear Stress KN/m?
Dial Reading KN/m? Reading KN/m? e b £
0.00 0.00 0.00 0.00 0.00 0.00 0.00
25.00 3.00 524 17.00 1114 22.00 14.42
50.00 13.00 832 25.00 16.38 49.00 3211
100.00 16.50 10.81 36.00 23.59 65.00 42.39
125.00 1950 12.78 45.00 29.49 $6.00 5635
150,00 24.00 15.73 51,00 33.42 95.00 62.25
175.00 27,00 17.69 56.00 36.70 104.00 68.15
200.00 31.00 20.31 63.00 41.28 118.00 77.32
250.00 3400 2228 66.00 43.25 127.00 83.22
300.00 37.00 24.25 72.00 478 136.00 ¥9.12
350,00 39.00 25.56 75,00 49.15 142.00 93.05
300,00 31,00 26.87 78.00 5111 146.00 95.67
450.00 40.00 26.21 76.50 50.13 153.00 100.26
500.00 0.00 155.00 101.57
550.00 157.00 102.88
600.00 136,00 102.22
700.00
800.00
500 00
1000.00
1100.00
1200.00
195 1 | | [
:g | C=0.98KN/m? |
E 150 § = 26.94° |
- |
g 135 ye= +0.982
E 120
g 105 3
90
—
75 L —
§ =
& 45 — T
30
15 il I
5 —— |
0 20 40 60 80 100 120 140 160 180 200 220 240
Normal Stress, KN/sq.m
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N.S. Engineering and Geo-technical Services Pvt. Ltd.
Jwagal, Lalitpur,Nepal (AN /SO 9001:2015 Certified Company )
(Tel: +977-01-5260121, E-mail: wensengineering@gmail.com, info@nsengineering.com)
(website: www.nsengineering.com.np)
Sample TD: 784W/078/079
Direct Shear Test {IS : 2720 ( Part 13 ) - 1986}

G haical T igation of Building at Mandanadevp Na.Pa-2 Nagarkot, Kavre
Date:2079/11/03
Bore Hole No: 2
{Sample No.: 1 PRG Factor, kN/Div.: 0.0023
Depth (m) LS Area 0.00351
Tested by : Bishnu Chaudhary
Test No. | 1 2 3
Wt. )of Mould + sample 292,69
(Wt of mould (gm) 147.00
Densi /om™) 2.02
W eight of wet soil (gm) 69.90
(Weight of dry soil (gm) _ 56.60
Wt of water ) 13.30
, 700 23,50
Forta. Dial Roadk Normal Load 50 KN/ir Normal Load 100.0 kN/m? Nommal Load 200.0 kKN/m”
on(z’.‘ 0 : lmzx) e Load Ring Shear Stress | Load Ring Dial | Shear Stress | Load Ring Dial Reading Shear Stress KN/m?
i Dial Reading KN/m? Reading KN/m?
oo .00 000 | .00 000 o0 0.00
25.00 .00 5.90 18,50 12.12 27.00 17.69
50.00 16.00 10.48 31.00 2031 56.00 36.70
100.00 26.00 17.04 50.00 32.76 81.00 53.08
125.00 35.00 22.93 66.00 43.23 115.00 7536
150.00 40.00 26.21 73.00 47.83 132.00 86.50
175.00 44.00 2883 30.00 52.42 151.00 98.95
200.00 49.00 32.11 $6.00 56.35 166.00 108.77
730,00 31.00 3342 92,00 60.28 175.00 114.67
300,00 53.00 34.73 97.00 63.56 190,00 124,50
350.00 55.00 36,04 105.00 68.80 205.00 134,33
400.00 34.00 35.38 109.00 71.42 216.00 141.54
450.00 106.50 69.79 215.00 140.88
500.00 0.00
550.00 0.00
600,00
700,00
800.00
500,00
1000.00
1100.00
1200.00
195 1 ) | | |
| |
180 1 ¢ =0 gKnm? [
g 15 [gm3ma0 Y=0.703XF U
150
g 135 e
120
105 //‘/
90 — !
reg 75 |
i o ]
@ 45
30
15
0 b—"
0 20 40 60 80 100 120 140 160 180 200 220 240

Normal Stress, KN/sq.m
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N.S. Engineering and Geo-technical Services Pvt. Ltd.

Jwagal, Lalitpur,Nepal (AN IS0 9001: 2015 Certified Company)
(Tel: +977-01-5260121, E-mail: wensengineering@gmail.com, info@nsengineering.com)
(website: www. nsengineering.com.np)

Sample TD: 784W/078/079

Direct Shear Test {IS : 2720 (Part 13) - 1986}

G k 1T igation of Building at Mandanadeypur Na.Pa-2 Nagarkot, Kavre

Date:2079/11/03
Bore Hole No: 2
Sample No 1 PRG Factor, kN/Div.: 0.0023
Depth (m 6.0 Area n?: 0.00351
Tested by Bishnu Chaudhary
Test No. 1 1 2 3
Wt. of Mould + sample 285.04
; ]
t. of mould (gm) 147.00
(Density (gm/cm ) 1.92
91.80
74.50
17.30
23.22
Sioric DialRindh Normal Load 50 kKN/or Normal Load 100.0 KN/w* Nommal Load 2000 kN/m?
(); 0.01mm) 8 Load Ring Shear Stress | Load Ring Dial | Shear Stress Load Ring Dial Reading Shear Stress KN/m?
00Imm) | ol Reading | KNme | Reading | KN i
0.00 0.00 0.00 0.00 0.00 0.00 0.00
25,00 .00 524 16.50 1081 24.00 15.73
50,00 13.00 8.52 22.00 14.42 39.00 25.36
100.00 16.00 10.48 27.00 17.69 56.00 36.70
125.00 19.00 12,45 35.00 22.93 72.00 4718
150,00 23.00 1507 46.00 30,14 94.00 61.60
175.00 26.00 17.04 55.50 3637 103.00 68.80
200,00 29.00 19.00 64.00 41.94 114.00 74.70
730,00 33.00 21.62 76.00 19,80 12600 82.56
300,00 35.00 22.93 %5.00 55.70 138,00 50,43
350,00 37.00 242 50,00 58.97 156.00 102.22
200,00 31,00 2687 9350 61.92 174,00 114.02
45000 42.50 27.85 0.00 185.00 12123
500.00 46.00 30.14 0.00 191.00 125.16
550.00 35.00 29.49 190.00 124.50
600,00
700,00
800,00
G00.00
1000.00
1100.00
1200.00
1
1
195 %
st l | | 1 ‘
Tes | C=oKm 3‘ [ r !
8 s T 3 y= ezsq;dh | E
g 135 ’ 1
120 A i
g 105 L] l |
§ 90 i i
75 ; { |
2 e + {
» 45 Li “
30 | ] |
15 | |
s = ! 1
0 20 40 60 80 100 120 140 160 180 200 220 240 ‘i
Normal Stress, KN/sq.m ‘t
|
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Jwagal, Lalitpur,Nepal (AN ISO 9001:201 5 Certified Company )

(website: www.nsengineering.com .np)

N.S. Engineering and Geo-technical Services Pvt. Ltd.

(Tel: +977-01-5260121, E-mail: wensengineering@gmail.com, info@nsengineering.com)

Sample ID:784W/079/080

SPECIFIC GRAVITY {IS: 2720 ( Part I1I/Set 1) - 1980}

Geotechnical Investigation of Building at Mandandevpur Na.Pa-2 Nagarkot, Kavre

. " i
Wiof | Weof | weor | Specific| KoRelate | gpecific
Room Wt. of 4 Gravity |density of water at i
Wt. of |Pyc+dry| Pye dry Gravity
Bore Hole |Depth (m)) Temp |PyctWater S I (G) at |room temperature/
degC) | (a) | T | Semple amplet | sample | 0" | pelative density of | () 227
2 (C) |water fulll (D) : deg C
(E) Temp water at 27°c
1.50 21.50 1297.60 273.60 323.60 1328.50 50.00 2.62 1.0011 2.62
1 6.00 21.50 1294.10 263.60 313.60 1325.80 50.00 2.73 1.0011 2.74
9.00 21.50 1303.90 280.40 330.40 1334.80 50.00 2.62 1.0011 2.62
12.0-15 Boulder
1.50 21.50 1295.30 273.90 323.90 1326.30 50.00 2.63 1.0011 2.63
2 6.00 21.50 1299.00 272.50 322.50 1330.10 50.00 2.65 1.0011 2.65
7.5-15 Boulder

V N.S. Engineering
& Geo-technical
k A Services Pvt. Ltd.
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N.S. Engineering and Geo-technical Services Pvt. Litd.
Jwagal, Lalitpur,Nepal (AN 1SO 9001:2015 Certified Company )
(Tel: +977-01-5260121, E-mail: wensengineering@gmail.com, info@nsengineering.com)
(website: Www.nsengineering.com.np)

Moisture Content {IS : 2720 (Part II) - 1973}

Geotechnical Investigation of Building at Mandanadevpur Na.Pa-2 Nagarkot, Kavre

Date:2079/11/03
Bore Hole Depth Wf’ ki Wt. of dry soil (gms) Wt. of water(gms) Moisture content (%)
soil (gms)

1.50 84.70 67.90 16.80 24.74

1 6.00 65.60 50.00 15.60 31.20

9.00 82.40 68.10 14.30 21.00
12.0-15 Boulder

1.50 69.90 56.60 13.30 23.50

2 6.00 91.80 74.50 17.30 23.22
7.5-15 Boulder

V N.S. Engineering
& Geo-technical
k A Services Pvt. Ltd.




Annex IV (Photographs):



Bore Hole Drilling Work

igure :
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Project Code :- MYS 01
Project Name :- Hotel Mystic Mountain New Project
Block Name :- New Block

Location .- Nagarkot
ABSTRACT OF COST
Item _ . . Rate
No. Description of Item Unit | Quantity (Nrs) Amount (Nrs) Remarks

1.00 SITE CLEARANCE

Site clearance Including lay-out and setting-
1.10|out of the building including cutting of grass,| sgm 8693.00 60.26
shrubs etc. all complete

523,805.41

2.00 EARTHWORK

Earthwork in excavation, for ordinary soil, in
Trenches, Pits, Raft foundation lift up to 1.5
2.10[m. etc. including dressing of sides, ramming| cum 1634.83 474.30
of bottom, and disposal of surplus earth
within 20m all complete

775,394.93

Earthwork in filling under floors in 150mm
2.20(layers using associated earth with proper| cum 653.93 395.25
compaction all complete.

258,464.98

Disposal and transportation of excavated top
2.30(soil and unusable soil from the site withing 2| cum 980.90 79.05
km.

77,539.49

3.00 SOLING WORKS

Providing /laying 230mm Bolder soling with
3.10(sand blending in perfect line & level] Cum 155.91 5,533.47
including proper compaction all complete.

862,714.18

Providing /laying Single Layer Polythene

3.20 Sheet 5009

sgm 2741.00 301.28

825,808.48

Sand  Filling, Water Spraying and

3.30 Compaction up to 10m Lead

sgm 2741.00 120.51

330,323.39

4.00 CONCRETE WORKS 0.00

Supplying mixing, placing, compacting &
1:2:4 cement sand mortar mixes (M15) of
plain cement concrete for foundation bases &
4.10(floors lead upto 30m excluding the cost off cum 67.79 15,809.92
formwork & reinforcement bars, as per
drawing, specification & instruction all
complete.

1,071,694.63

Supplying mixing, placing, compacting
reinforced cement concrete of M20
including  admixture  using  machine
excluding the cost of reinforcement bars &
formwork as per drawing, specification and
instruction all complete.

4.20 cum 118.88 17,786.16

2,114,340.09

Supplying mixing, placing, compacting
reinforced cement concrete of M25
including  admixture  using  machine
4.30 excluding the cost of reinforcement bars & cum 3339.01 19,169.53
formwork as per drawing, specification and

instruction all complete.

64,007,235.89

5.00 CENTERING AND SHUTTERING WORKS
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Project Code :- MYS 01
Project Name :- Hotel Mystic Mountain New Project
Block Name :- New Block

Location .- Nagarkot
ABSTRACT OF COST
Item _ . . Rate
No. Description of Item Unit | Quantity (Nrs) Amount (Nrs) Remarks

Centering and Shuttering For all types of
concrete with 19 mm plyboard with steel
props centering & shuttering including
Providing promping wedging, scafolding,
5.10|proping, stagging inclusive of utilization till| sgm 21966.72 964.10
the support is fully unyielding net as per
design ,drawing specification and instruction
(Assume considering 6 times use of
formwork)

21,178,025.42

6.00 REINFORCEMENT WORKS 0.00

Supplying and Fixing steel reinforcement bar
including Bending, Binding of TMT
6.10(reinforcement bar with 16 gauge black wire| t 678.61 151,200.00
and placing in position as per drawing,
specification & instruction all complete .

102,605,823.66

7.00 MASONRY WORKS

Providing & laying First class chimney made
brick masonry work in Foundation with 1:6
cement sand mortar (1 cement : 6 sand)
7.10(including lead upto 30 m with curing,| cum 149.57 15,809.92
cleaning & racking out mortar joint and
making ducts, recesses where required as per
drawing

2,364,669.97

Providing & laying First class chimney made
brick masonry work in superstructure with
1:6 cement sand mortar (1 cement : 6 sand)
7.20(including lead upto 30 m with scaffolding,| cum 1321.03 17,786.16
curing, cleaning & racking out mortar joint
and making ducts, recesses where required
all complete.

23,496,068.29

8.00 DOOR AND WINDOW WORKS

Providing /Fixing in position first class well
8.10 seasoned.salwood frames.for doors/ windows cum 578 276,673.60
frame with hold fast, nails etc. all complete

in perfect line & level.

770,415.77

Providing, making & fixing 38mm thick sal
wood frame with 3mm commercial plywood
(one side) with 6mm water proof plywood
8.20(door (other side) shutter including hinges ,| sgm 84.03 10,243.52
tower bolts , mortice lock, and other
accessories as per design  drawings,
specifications & instructions of engineer.

860,774.08

Providing, fabrication and fixing in position
32" high 18 gauge stainless steel hand rail
(2" dia.) for stair case 4 rows of 18 gauge 1
8.30]inch stainless steel between handrail and| rm 130.00 5,510.40
floor with 2 inch dia SS pipe for vertical post
at .75 m to 1 m c/c including welding,cutting
all complete as per drawing etc

716,352.00
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Project Code :- MYS 01

Project Name :- Hotel Mystic Mountain New Project
Block Name
Location

.- New Block
.- Nagarkot

ABSTRACT OF COST

Iltem
No.

Description of Item

Unit

Quantity

Rate
(Nrs)

Amount (Nrs)

Remarks

8.40

Providing, fabrication and fixing in position
32" high 10mm toughphen Glass Railing
with all necessary Fittings all complete

rm

450.00

7,347.20

3,306,240.00

8.50

Supply and fixing of Aluminium Sliding
windows 2 track in naturally anodized color
section of (78X35X1.20)mm 5mm glass

Sgm

297.77

18,076.80

5,382,680.40

8.60

Supply and fixing of Aluminium Door with
vantilation (101 X 45 X 1.3)mm including
9mm Board or 5mm clear glass all complete

Sgm

469.96

14,461.44

6,796,274.60

8.70

Supply and fixing 12mm Toughphen glass
Door Windows and Fagade Treatment

Sgm

290.36

13,256.32

3,849,111.70

9.00

FLOORING WORKS

9.10

Providing & laying 50 mm thick screeding
on floor with 1:2:4 cement sand mortar all
complete as per drawing, specification &
instruction.

sgqm

6085.10

964.10

5,866,620.57

9.20

Providing & Laying 3 mm thick cement
punning with 1:1 cement sand mortar all
complete as per drawing, specification &
instruction.

sgqm

6085.10

241.02

1,466,655.14

9.30

Providing and fixing glazed ceramic Wall
tiles fixed over plastered surface on wall with
1:4 Cement Sand Mortar in exact line & level
including scaffolding all complete as per
drawing, specification & instruction

sgqm

2100.00

4,217.92

8,857,632.00

9.40

Providing and fixing non glazed ceramic tiles
fixed on floors with 1:3 Cement Sand Mortar
in exact line & level all complete as per
drawing specification & instruction.

sgqm

2244.00

4,217.92

9,465,012.48

9.50

Providing and fixing glazed ceramic tiles
fixed on Swimming pool with 1:2 Cement
Sand Mortar or addshive in exact line &
level all complete as per drawing
specification & instruction.

sgqm

190.00

5,423.04

1,030,377.60

9.50

Providing and laying 18mm thk. Marble of
approved quality with 20mm thk 1:2 Cement
Sand Mortar in exact line & level including
grinding polishing all complete as per
drawing, specification & instruction.

sgm

2750.00

7,833.28

21,541,520.00

9.60

Providing and application of 3mm Membrine
Sheet water-proofing Toilet Bathroom etc
including cleaning of the surface all complete

sgm

2947.10

1,446.14

4,261,930.98

9.70

Supplying and fixing of Stone Coated
Roofing with Support and frame in perfect
line and level of approved colour and quality
as per drawings, specification and instruction
of engineer, all complete.

sgqm

710.00

13,858.88

9,839,804.80
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Project Code :- MYS 01
Project Name :- Hotel Mystic Mountain New Project

Block Name :- New Block
Location .- Nagarkot
ABSTRACT OF COST
Item _ . . Rate
Description of Item Unit | Quantity Amount (Nrs) Remarks
No. (Nrs)
10.00 PLASTERING WORKS
Providing and laying 20 mm thick plastering
on wall with 1:4 Cement sand mortar
10.10|including scaffolding all complete as per| sgm 2941.49 662.82 1,949,666.64
drawing, specification & instruction.
(External)
Providing and laying 20 mm thick plastering
on wall with 1:4 Cement sand mortar
10.20]including scaffolding all complete as per| sgm 8804.53 602.56 5,305,255.19
drawing, specification & instruction.
(Internal)
11.00 PAINTING WORKS 0.00
Providing and applying two coat of weather
11.10 cogt on e>.<ternal wall along with one coat of sqm 9941 49 542 30 1,595,181.79
primer with approved color and proper
finishing (External)
Providing & applying two or more coats of
11.p0|distemper Paints including a priming coat as| - | g0, 52 421.79 3,713,678.63
per specifications and instructions of the site
engineer, all complete (Internal)
12.00 CASINO BLOCK
12.10|Steel Structure All Complete sgm 2902.00 31,333.12 90,928,714.24
13.00 MISCELLANOUS
Metal Bridge All Completed
5M 300mm Dia Concret Pile and Pile Cap,
13.10|6" Dia Metal Post, Steel Structure For| RM 400.00 16,800.00 6,720,000.00
Support the Span, Deaking sheet with top
Concrete
13.20|Retaining Structure Cum 728.00 12,320.00 8,968,960.00
13.30(Land scape Back Fill Cum 5460.00 395.25 2,158,054.08
13.40|Protection Piling m 950.00 13,440.00 12,768,000.00
Sub Total| 438,610,821.50
Sanitary and plumbing work ( 9% civil of cost)|  39474973.93
Electrical work ( 8% civil of cost) 35088865.72
HVAC work LS 28000000.00
Interior design works LS 100800000.00
Loose Furnitures LS 33600000.00
Full Furnished Kitchen Setup 22400000.00
Land development works Ls 22400000.00
Elevator ( 10 - Pax )- 8Nos 24192000.00
Swimming Pool Structure and Finishing 3360000.00
Fire Protection ( L/s) 5600000.00
Sub Total| 314,915,839.65
Nett Total| 753,526,661.15
13% VAT| 97,958,465.95
Grand Total| 851,485,127.10
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Physical Environment Field Assessment Checklist

Project: ...

1. General Project Information

Observer Name: Date:
GPS Coordinates: Lat: Long: Alt:
Weather Conditions:
1. Topography and Physiography
o Identify landform characteristics (plain, hill slope, valley, terrace land)
e Determine slope stability and erosion susceptibility
O Low L Medium U High
e Natural drainage direction
e Flood-prone or landslide-prone areas and its risk
1 Low 1 Medium ] High
e Historical flood/landslide information from local people
e River cutting or bank erosion nearby with distance.
e Existing ground condition at project site
2. Geology and Soil Environment
e Determine soil type
O Clay O Sandy [0 Loam [ Gravel O Other:
e Baseline soil sampling (if required)
e Availability of construction materials locally
e Potential geological risks during construction

l|Page



Surface Water Environment

Identify nearby rivers, streams, ponds, irrigation canals or other water bodies

Sample No. Sources Distance from Flow direction

project site

Sample

collection date

Condition of water and uses by project and nearby community

Air Quality Environment

Existing air quality status and sampling date

Noise and Vibration Environment

Baseline noise level measurement (Daytime and nighttime)

2|Page




Check List for Biological Environment

Project Type:

Location:

Date:

Time:

Interviewer Name:

A. Respondent Details:
Details Response
Full Name
Gender [J Male [ Female [J Other
Age

Designation/Occupation

Organization (if
applicable)

Address

Contact Number

Relation to the project area

L] Local resident [ Official L1 NGO L Expert L1 Other:

B. Land Use and Ecosystem:

Question

Response

wetland, etc.)?

1. What is the current land use in the area (forest, farmland,

site?

2. Are there any forests, rivers, wetlands, or lakes near the 0 Yes LI No

If yes, specify:

3. Any significant changes in land use in the past 10 years?

O Yes O No

If yes, describe:

l|Page




Check List for Biological Environment

C. Flora (Plant Life)

Question

Response

4. What types of plants/vegetation are common in the area?

5. Are any plant species rare, endangered, or legally
protected?

O Yes O No — List if
known:

6. Are plants used locally for medicinal or cultural practices?

O Yes O No — Details:

D. Fauna (Animal Life)

Question

Response

7. What types of wildlife (mammals, birds, reptiles, etc.) are
found nearby?

8. Any threatened, endangered, or protected animal species?

O Yes O No — List if
known:

9. Are there wildlife movement paths or migratory routes in
the area?

0 Yes [J No — Specify if
known:

E. Aquatic Ecosystems
Question Response
10. Are there any water bodies near the site (ponds, rivers, || Yes 0 No —
streams)? Names/Distance:

11. Aquatic life found in these water bodies (fish,
amphibians, etc.)?

12. Any endangered or economically important aquatic
species?

O Yes O No — Details:

2|Page




Check List for Biological Environment

F. Human—Wildlife Interaction

Question

Response

damage)?

13. Any cases of conflict with wildlife (e.g., crop or livestock

O Yes O No — Details:

14. Local attitudes towards wildlife and conservation?

[ Positive L] Negative [
Neutral

G. Environmental Sensitivities and Risks

Question

Response

15. Do you foresee ecological risks due to the hotel

O Yes O No — Risks

project? identified:
16. Any suggestions to mitigate biodiversity loss?
H. Institutional and Legal Aspects
Question Response
17. Are there any local conservation groups (e.g., CFUGs, NGOs)? E Yes LNo—
ames:

biodiversity?

18. Are you aware of any laws or guidelines for protecting local

3|Page
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