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EXECUTIVE SUMMARY

1. Introduction

This Environmental Impact Assessment (EIA) report has been prepared for the proposed
upgradation of the Rotary Plaza Building by Tundi Construction Pvt. Ltd., located in Ward
No. 11, Thapathali, Kathmandu Metropolitan City, Kathmandu District, Bagmati Province.
Out of a total land area of 9 ropani 8 aana 0.01 dam (4,833.03 m?) owned by Rotary Club of
Kathmandu Thapathali, Tundi Construction Pvt. Ltd. has leased 3 ropani 13 aana 2 paisa
(1,957.93 m?) for the construction of the Rotary Plaza Building. The building is constructed
on 2 ropani 1 aana 0.53 dam (1,050.33 m?) of the leased land. At present, the building has
been constructed up to the eighth floor, and it is proposed to extend the structure from the
ninth to the eleventh floors. A total floor area of 10,843 m? has already been completed, and
an additional 3,134.43 m? is proposed for construction. Upon full completion, the building
will have a total floor area of 13,977.43 m?, with a height of 44.5 meters.

2. Statutory Environmental Requirement

(concerned to clause 3 of Environment Protection Act (EPA) of Bagmati province, 2077)
mandates requirement of conduction of Environmental Impact Assessment (EIA) study for
the construction and operation residential, commercial and their combination buildings with
Built Up Area or Floor Area exceeding 10,000 square meters as mentioned in Schedule 3
(related to the rule 3) Section E.2 (Residents, buildings and town development sector). The
proposed project has total floor area of square meters. Hence, EIA study has been carried
out for this project.

3. Study Method

After the approval of Scoping Document and Terms of Reference for EIA study on
2081/08/19 from Ministry of Forests and Environment, a public notice was published in
Himalayan Times on the date 2081/09/03 B.S. to invite the concerned stakeholders of the
project for a public hearing. The copy of public notice was also pasted on the notice board
of the local public institution and deeds of enquiry "Muchulka" was obtained. Public hearing
was conducted on 2081/09/09 B.S. with the participation of local people and concerned
stakeholders. All the concerns, comments, suggestions received during the public hearing
meeting was documented and has been acknowledged and incorporated in this report. After
the public hearing meeting, 15 days public notice was pasted on the notice board of local
and public institution and deeds of enquiry "Muchulka" was obtained. Furthermore, the
notice was published in Himalayan Times on the date 2081/09/17 B.S. seeking additional
suggestion and comment about construction and operation of project from concerned
stakeholders. Suggestions and Letter of recommendation from ward number 11 of
Kathmandu Metropolitan City was received on 2081/10/10 B.S. as per Bagmati province
Environment Pratection Act, 2077. Environmental Impact Assessment Report has been
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prepared in accordance with the format given in Bagmati province Environment Pratection
Act, 2077.

4. Existing Environmental Condition

Physical Environment

The proposed project site is located in Kathmandu Metropolitan City. Geographically, the
proposed project site is located at 27°69'27.15"N latitude and 85°31'83.57"E longitude and
is situated at an altitude of 1293 meters above sea level. The topography of the region is
gentle flat land. As per the Environmental Statistics of Nepal, 2024, the maximum and
minimum average temperature of the year has been 28.7% and 13.6% and the average
temperature of year has been 21.7%.

For the air quality of the proposed project site, the air quality measured from the air quality
monitoring station located about 4.71 KM south of the proposed project site has been taken.
According to the information obtained from the monitoring station, the value of PM» s and
Total Suspended Particle for 5 days was found to be higher than the National Standard of
Air Quality, 2069 set by the Government of Nepal. The average sound level at the project
site was found to be 52.2 decibels, which was found to be within the National Standards for
Sound Quality, 2069. The total land area for the building is 4,833.03 m?, of which only
1,036 m? (21.45% of the total land) is occupied by the building. The site is located on flat
terrain. According to Nepal’s environmental data (2019), the project area records an annual
average maximum temperature of 28.7°C, an annual average minimum temperature of
13.6°C, and an average air temperature of 21.7°C. Geologically, the area consists of
alluvium boulders, gravels, sand, and clays. A soil test was conducted for this project, and
the report indicated that due to the high soil density, the area is not sensitive to liquefaction
during major earthquakes. The soil test concluded that the site is suitable for building
construction.

From the perspective of climatic classification in Nepal, the project site lies in Kathmandu
District, which experiences a warm temperate climate. The average annual temperature at
this location is 18°C. The average noise level (Leq) measured at the project site was 45.2
decibels, which is below the national noise quality standard of 2069 (B.S.).

Biological Environment

The building is located in an urban residential and commercial sub-zone. The project site
does not fall within a forest, national park, conservation area, buffer zone, or any location
that could cause harm to biodiversity. Domestic animals such as dogs and cats are found in
the area, while no trees were observed within the building premises. Similarly, birds such
as crows, sparrows, and pigeons are present in the project area.
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Socio-economic and Cultural Environment

The area affected by the building accommodates 21 households. The predominant ethnic
group is Newar, along with Brahmin, Chhetri, Thakuri, and Gurung communities. The
female population in the affected area is lower than the male population. Most of the
households in the area depend on trade and foreign employment as their main source of
livelihood, with the majority earning an annual income of over NPR 700,000. The primary
household expenditure is on food. All affected households use electricity and LPG gas for
cooking. All houses in both the directly and indirectly affected areas have access to drinking
water supplied by Kathmandu Valley Water Supply Limited, while most also use water from
tankers and jars. Modern toilet facilities are available in every household within the affected
area. Most residents in the affected area follow Hinduism and Buddhism, and they celebrate
festivals such as Dashain, Tihar, Lhosar, Maghe Sankranti, and Buddha Jayanti (Source:
Field Survey, 2081 B.S.).

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

Construction Phase | Operation Phase
Beneficial Impacts
1. Employment Opportunity 1. Employment opportunity

2. Revenue Generation

3. Availability of well facilitated
commertial building

4. Corporate Social Responsibility

Adverse Impacts
Physical Environment

1. Noise Pollution 1. Impacts Related to Solid Waste
2. Management of Waste Generated by Generation
Workers 2. Water Pollution Due to Liquid Waste
3. Challenges in Transportation and Production
Management of Construction Materials | 3. Impacts Associated with High Water
4. Impact on the Infrastructure of Consumption
Neighboring Area 4. Increased Energy Demand
5. Disaster Risk Management
6. Challenges in Traffic Management
7. Noise Pollution

Biological Environment
1. Issues related to green area maintenance and protection
Socio Economic Environment
1. Occupational Safety and Health Risks | 1. Health and Sanitation Within and

for Workers Around the Project Area
2. Child Labor and Gender Discrimination | 2. Health and Sanitation Within and
3. Grievances of Local Residents Around the Building

3. Grievances of Local Residents
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6. Augmentation Measures

Local people will be prioritized for the employment opportunity!

The revenue to be paid to the federal and local level for the operation of the
commertial building will help in the revenue collection of the federal and local level.
Under social responsibility, participation in community-based programs and
activities for the local community will be ensured, and support will be provided in
accordance with the rules of the Government of Nepal.

7. Environmental Mitigation Measures

Physical Environment

To reduce noise pollution from construction activities, high-noise equipment will be
operated only during daytime.

Construction materials required during the building period will be stored within the
open site area. The construction site will be fully enclosed before work begins.
Safety nets will be used during construction.

Recyclable waste will be collected and sold to relevant vendors.

Safety nets will be mandatorily used during construction to ensure no impact on
existing structures.

In case of any damage such as cracks or breakage to nearby buildings during
construction, the damage will be assessed and compensation arranged accordingly.
Dustbins will be provided on each floor for waste collection. Waste will be properly
segregated at the source into separate bins for biodegradable and non-biodegradable
waste. Biodegradable and non-biodegradable wastes will be managed through the
metropolitan waste management system, and recyclable waste will be reused.
Electronic waste will be collected separately and sold to relevant vendors.

Leakage of wastewater pipes will be regularly monitored and repaired as needed.
Wastewater discharge will comply strictly with the industrial effluent standards set
by the Government of Nepal for public sewage systems.

Environmentally friendly devices will be promoted to reduce electrical energy
consumption.

Necessary resources for disaster risk management will be arranged. In case of
disaster, occupants will evacuate the building safely and gather at a designated safe
open area.

Adequate parking space will be arranged for vehicles. Traffic signs such as ‘No
Horn’ and ‘Way to Parking’ will be installed on roads.

To control noise pollution, strict restrictions on horn use within the project premises
will be enforced. Generators will be installed with silencers and kept in enclosed
rooms.
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Biological Environment
e Trees will be planted in the open areas of the building premises to maintain greenery.
e Various types of indoor plants will also be placed inside the building.

Socio-economic Environment

e During the construction phase, the use of personal protective equipment such as
helmets, boots, goggles, masks, and safety belts will be made mandatory for
workers. Workers will be provided with health insurance, first aid kits, safe drinking
water, and adequate toilet facilities to ensure their health and safety.

e Various signboards, sufficient lighting, and safety nets will be used during painting
and other building activities. Precautions will be taken to prevent the spread of any
communicable or infectious diseases.

e The Labor Act, 2074 (2017), and the Child Labor (Prohibition and Regulation) Act,
2056 (1999), will be fully implemented. Equal pay for equal work will be ensured.

e Entry at the main gate will be controlled by security guards. CCTV cameras will be
installed at the main entrance and other public areas to monitor illegal activities.

e A grievance redress committee will be formed before the start of construction, and
a complaint box will be placed at the main gate. Complaints received from various
sources will be registered by the committee, and necessary steps will be taken in
consultation with local stakeholders to address and minimize the issues.

In order to mitigate various environmental impacts, a total of about NRs. Two Lakh Eighty
thousand has been allocated for the construction phase (One Time Cost) and NRs. Seventeen
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

The Environmental Management Plan has been prepared for the proposed project with clear
provision of arrangements to ensure implementation of mitigation measures, formulation of
monitoring plan and provision of environmental audit. The EMP also highlights the
Environmental Audit provision, agencies responsible for auditing and provided estimated
cost of environmental audit. A total of NRs. Five Lakh Thirty Thousand is allocated
annually for environmental monitoring.

9. Conclusion

The environmental and social impacts associated with the project construction and operation
phase have been thoroughly assessed based on design, existing environmental conditions of
the project vicinity and nature of the project. The environmental and social impacts will be
effectively mitigated with strict implementation of mitigation measures along with
monitoring prescribed in this EIA study. The proposed mitigation and management plans
are practicable but require additional resources. Any unforeseen impacts not predicted in
this EIA report, if appear during course of construction or implementation, will also be

[
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mitigated by the proponent. Monitoring activities will need to focus on compliance to

address unexpected impacts. The proponent agrees to establish and operate proposed project
with due consideration and implementation of the required mitigation measures complying

with existing legislations and environmental standards and will conduct periodic
monitoring.
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Kathmandu Upatyaka Khanepani Limited
Light Emitting Diode

Linear Low Density Polyethylene
Liquified Petroleum Gas

National Building Code

Nitrogen Oxide

Personal Protective Equipment

Packaged Sewage Treatment Plant
Polyvinyl Chloride

Particulate Matter

Sulphur Dioxide

Total Suspended Particles
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THIAE AGAIEE HIATaITDH] AT A |
¥, | =W R, 008
| 9 FHTHHT THA ATAR HIH T GHISHT R T T |
[EREEERY BHIUCTAH TGS AU D TaAreeq TN GREN FGHHT AN S
f§T commfie T@Ewen qU gEn SfeHaT greeaE ARiHe
TS T |
e 3% ATGTHT A T AICHEH, TAATHT BRI T 8a TAE T AR
ST AGHHT GREATHS Fa7g ATAIT T |
ERERE AHPEEAS SARKITT GRETHT WA T WAHE ITAR Ao
RAESREY
& | INGTHT TG WS GRET RaHmEsd, 06y

[EREEE I THREHT HITeE qeAsl Grarar ferd safhel ANEAT AT
IoE GREAT UFHT TR 90 o e TRISHEST AT G
IS AT forT a1 99 |

m x AN SA B T HHE qU TSR sAthel wHd
T AT ASTH 9RT o a9 99 |
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AT FHE HoATFT Flada T
*. | fw, Iufaw | awettaa e
e y rATSIE GLET AT AR A GREAT HITHT ST § AT
THEHT GgOHl N FA Ak oA BT Gead v gl T
qich g |
L. | ASHIGET B TFEH HAATER, 06y
| 3 (@) | 999 R, YR WHR q9T T TEel ~gAqH AR F&H T
o & o TR TRBTY e AR AT AE qHe AT Wb T
g |
. | PIEHET cqaedae aHmEet, 000
fam 3 () | efeReE 7o TEERE RERTE ge g3 T T FET adr TH
FIRETS Il gaears" WHe T4 eiHsRe qu s
RIRIGHT SHaedah] Reiard geavisar = Fid g1 g |
ERL I TPRH, TS, Fied T THeT FeRas Uk e fHEeT
T Y T TAEA BIEREE Uh SISAT AR A THYT Rl
T, AR AT SHAEI A da® T I |
MW Ry (R) | T T8 HIBR SURHATs ATHT hIERS! Icaed Hers,
IAFHT T, BER ALEAIT odb GHAA fid qEeer e
eTaa ¥ HER IaEH T Mol el Al are
A |
| Ry RIRRHAET SHACATAH] AFTHAS] GE-eHl ATTF AT T
EX
R. Waq FowEet, 06 &
oW 3 () | 9aq FR W e sakh, R q9] WE Werael a9
TP AN TRATAHT A T@IET (287 Wbl [SSg qHd
EREIRIEEEN
qo. | =re-3# (F¥y T Fafwa ) FawmEed, 083
M| ¥ (1) | STcdars AHEHST €A HIHAT ARMST A [Hefel A BT T G

FHE (AT ST D] TR GHEAT T HASTT HIHBT Tl T
ATAFHH] SH THT Joold T 27 FHAraadr e &g o1 |
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AT FHIT HeATFT a7

*.9.

fow, Sufw | wwattaa dar

BRI YIASTTAT HW T el 5H UA, R0¥G FHH I Gl
AT AATAHAT G FH T THT GHIAT A (EUD] A
T WAl BH g T HiHE qieEE T W aeE |

y.o e

. 9.

FeRsT o wefaa FaT

9.

TEN AQET e FHEiRer, 061

g MR qatar @ T /e Brardarae Tl g ararEiiy garEasears
AHT T ITILEAT e [Wgeg | 78 MR waplas avaar! dea,
TAIHT TAEed, Toeg T qaERer T B vl e gt 1 fsr wea
FTATENT JHEAEEHT SUIEE I gela &g |

TRT el a9 qearga ReRier, 3040

T9 W ASST ThiS (screening), & Mo, FREGHAD! T4,
FATAENT THE HedTg qdT TRFHF AareReiid aReT Jidasaal qardy, Tua
Uies, AfBeT qAT FATE FIHEIET GEEAT ANHGTE T | Ry
AAETNT ALATHT TATAAH, ATAEINT AT TT <T@l TR T Fee-ey
af AniHEer T g A FEREET B U a1 e Ut s S
TAR TAUSHT 2T BT GBI THDT YART ATEABY T T T R <

DT AT AT T (AT AT A FeiRIeThl WIRT uHT |

¥.C HMUITSe®

%.49.

HUQTS

9.

FENET HeR THId! HIIGTE, 050

HIERATT WM Fegae FeNe W3 IeaoiT g Wed BIaRarr Fal-Arel, qa
TIT T T TS ET a7 qrEsig ST ST et $ET SHeEaT Waeve

EapnRIGREEE
TH LGS E 2| BEakE | [EELUREID]
pH Standards Unit £.0-%.0 4500-HB, APHA*22™ edition
TSS | Mg/l £0 2540-D, APHA*22" edition
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AT FHE HoATFT Flada T
HUTS
BOD | Mg/l Y0 5210-B, APHA*22" edition
COD | Mg/l Monitor and Report Only | 5220, APHA*22™ edition
E.coli | CFU/100 ml 9000 9222, APHA*22™ edition
TRT AT TR ARTE, 00%
T LB TAHT U R0¥Q T TR 96 Hl JUSHT q o [RUDI ATIHRE AT
T AT THR AT @AM AR AGETE AR T AN T 8l | ATTEUSH
AifkueT e afietEe T e G afersmar geqa TRusr )
g TUEE ECaEs arferehe® HuT
Turbidity NTU Y
pH &4 — T4«
S Colour TCU Y
Taste and Odour Non-objectionable
Electrical Conductivity uS/cm qY.00
Total dissolved Solids Mg/l qo000
Iron Mg/l 0.3 (3)
Manganese Mg/l o.R
Arsenic Mg/l 0.04
Fluoride Mg/l 0.4 — q.4x
Ammonia Mg/l 9.4
Chloride Mg/l Y0
Sulphate Mg/l 90
Nitrate Mg/l Y0
Copper Mg/l q
T Zinc Mg/l 3
Aluminium Mg/l o.R
Total Hardness Mg/l Y00
Residual Chloride Mg/l 0.9 — 0.Y0x (FAMHIE T
FOTTATHT)
Calcium Mg/l 300
Lead Mg/l 0.09
Cadmium Mg/l 0.003
Chromium Mg/l 0.0Y
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AT FHIT HeATFT a7
TS
Cyanide Mg/l 0.0
Mercury Mg/l 0.009
Nitrites Mg/l 3
E-Coli CFU/100ml | o
3o Total Coliform CFUL00ml | o (Y% FoereeT)
FESY: o HH T LT DI Gohd e |
FEN T, TRl AT T waT T qFeedr AT "I9eUS, 209
AT B, e [FAhT A-ATTIGT THIeId aedl ([T, e AT qar g

AT Ferel e AHITeTE, 063 AR Had A HIUEUEEEHl qrel
e |

A FA TGIW HYITE, R0ER

T THRGRT W T Fard JZ0T #IEUE, R0 Bl Il e |

*.9. AT QreFD! YHR YT Afeemad G (U Ui f6.M.)
HET KESEAEL] ey
AAAEFEES (HC) B LT EE
(co) (NOx)
q Passenger Car Q.3 o 0.9%
Q Light commercial vehicle
RM=<1305 Kg .3 o 0.94%
1305 Kg>RM<or= 1760 Kg ¥.q oY 0.9%
RM>1760 Kg Y. 0.R% 0.R9
3 Two wheelers
Class I (displacement <150 2.0 0. 0.9Y%
cc)
Class II (displacement >150 2.0 0.3 0.9Y%
cc)

AIH! OER TG TRT AILTE, R0&Q

T LB ATATERT G Fommaet o4y & s qu of Rusr afeer
TANT TG AHT TR T4 AT AIETE TAN T TAR T AR T |

LGED THT IR | Afswaw | gqer f&fer
At (e )
oA GEUSE | A -

qiidc#w<r (TSP) Y "UE* | R30 I:iglll Yolume Sampling and Gravimetric
nalysis

¥3




FAEAMNT THT HeATgT Flaaz
HUTS
ﬁ‘l'q—(lo PM10) ElTﬁiT:F -
QY "UEr | 930 High Volume Sampling and Gravimetric
Analysis, TOEM, Beta Attenuation
TR SEAFASES | Ala** Y0 Ultraviolet Fluorescence, West and Gaecke
Method
(50, Y "uar | o Same as Annual
E T AMTap** YO Chemiluminescence
AFAES(NO,) Y "uEr | 5o Same as annual
FTeT z Huar 40,000 Non-dispersive Infrared Spectrophotometer
HAIAFEES(CO)
919 (Lead) AT+ oY High Vqlume Sampling followed by Atomic
Absorption Spectrometry
I (Benzene) AT Y Gas Chromatographic Technique
— o PM, 5 Sampling Gravimetric Analysis
TH—R.Y RY "I+ | ¥ g
(PMas)
AN (Ozone ) g Yuar* Q9 UV Spectrophotometer

£ UL qFeEl A ANETE, J0§%

T THRFA FEfRd el e wFaedl AT A9Ee, 2082 ATER 9
UTER. AIRISEEH! qTel T |

— gt QA Leq [ERERY)
o fear LU

q AR & oy o
B NG &3 &% Y
3 T e S ¥Y Y0
¥ YEY AEE 8 4y Y0
Y s s e &3 LY
& T T Yo YO

o Sete Febrad e gEmr W gater dinr Jeasie i @srd i),
R06%

T TWHRER R o Seene Meema 9§ geEmr S gaidl @
IS AT ATIR a1 [UEAR. q1 At qFaeel AIEveged! qrel g |

e 9 (I i feerare swar)
T HTET BRGHET L AEEE | TP FAE
(fetrarem) AATEAES AFAES
KW <© [ 8.9 0.¢
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HUTS

T =KW<9% &.& ©.% 0.5
9% =KW <3 4.9 ©.% 0.%
30 =KW <Y £y ¥.8 0.¥
WY =KW<4930 |3 ¥ 0.3
930 =KW <%&0 | 3.4 ¥ 0.

R waT 4fedr, R0&0

TG W WS TershT AT, Neells Tqa ., T TEdHr g8 Wah
M FFTEAN AR MRUHT BT | T9 Godr Feaqdn waq &=h] gL geei-ad
AHaEEdT FrEfFad g a9 dfeamr WRafesw T i gae ffwrea et
T AEEd TEA HaT iedl ATEN TU-g Wel JEd TRUH F |

EF & Fiedr, §0X-300

AT 09 AAHT MUHT HHH, G Y AUHAT et [ ST et 9+,
e A H Yol Wad diedl Ud a9 GFergHl RS e Tat Aqear,
it T D] FHEHT ATGRA MEHFT Fadr GUard qae WA T 9o e
Q0Y%-00l FAUHT 71| Iq e b R i el W g1 T
ARG ST HATeTeTs qHFT AR FATSTRT AR TG I SFAHaANG [Sorg-ebt
A ATELIH GHAT T HOEUEEE Y& e | I« Gladred TMUd SFAHARS A=
T M@ ATeT M+ TR Waqsb! Fee T Ewred Eiders AREee I 7gd
e |

QR W& dfedl, R05-3003

gl T vty RSTe aravasbdee: 99 GRdrar & TaTH SO T ae
AT IO, T TAT TA Bl STACATATHT JUCA! T ATHIET AT SqaCATIART
TUTAEE EH G| 1 U WETar G, Fefg T i deEeds e,
FTSCFhT IRT ATIIAH T qAT T AT AL IR cTaeAqTTTHT AN AT,

T IRt SEEdr T 99 Sede I wWH g |

TqrESME SAEEHT TSI Bﬁ@%wmﬂrﬁﬂ?ﬁa‘rﬁ%ﬂm R0g0

T FLHR ATATERT G ARt 0%y & Fad 94 o Rual Afear
TANT T S8 SHISHS ] AEUSATS (el HIIRUEa! €TAT AN & T drebabl
g |

TNTEE (Characteristics) HET FEr ST (Tolerance Limit)
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AT FHE HoATFT Flada T
F.9. | AT
Total Suspended solids, mg/L, Max £00
pH Y. 3R .0 T8
Temperature, °C, Max Y4
Biochemical oxygen demand (BOD) for 5 days at 20 °C, | yoo
mg/L, Max
Oils and grease, mg/L, Max Y0
Phenolic Compound mg/L. Max q0
Cyanides (as CN), mg/L, Max ?
Sulphides (as S), mg/L, Max Q.0
Chloride (Cl), mg/L, Max q000
Insecticides TERHT
Sulphates (SO4), mg/L, Max Yoo
Fluorides (as F), mg/L, Max q0
Arsenic (as As), mg/L, Max q.0
Cadmium (as, Cd), mg/L, Max Q.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 0.0Y
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 3900
Mineral Oils, mg/L, Max q0
Inhibition of nitrification test at 200ml/L < Y0y
90, | ¥geH BIER T TOIE Tl-Cale qaal A QFYUCeh! TR Sl =Gt
g, Ro€0

AT LB ATATEX0T G0 FIAEe, R0%Y Bl of Quasl Afgsdr wan T
TR THIHD! AIITSATS, Havid AIEUEH] €A AN g T il 3 |

Y&




AT THT HoATgT FAaaT

%.9. | AIETS
T[WEE (Characteristics) Tl & (Tolerance Limit)
Total Suspended solids, mg/L, Max Y0
Particle size of total suspended particles Shall pass 850-micron Sieve.
pH WY IRT 2.0 FF
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 o
Sulphides (as S), mg/L, Max Q.0
Radioactive materials

a. Alpha emitters, ¢/ml, Max a. 90°°
b. Beta emitters, ¢/ml, Max b. 90°°
Insecticides TREHT
Total residual chlorine, mg/L q
Fluorides (as F), mg/L, Max Q.0
Arsenic (as As), mg/L, Max o.R
Cadmium (as, Cd), mg/L, Max Q.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 0.0Y%,
Zinc (as Zn), mg/L, Max Y
Ammonical nitrogen, mg/L, Max PXe)
Chemical Oxygen Demand, mg/L, Max Y0
Silver, mg/L, Max 0.9

Yaqh! AT 991 garamel HAAT Ay Ifearga Wi A, Faw, Fefeer qer
HAETET WA AT Geafis BIEE Te g |
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AT FHIT HeATFT a7

AASHA O GAEH] TATHT AT HeATgAHT N AU &3] Ararasoi

[N

FACATHT AT B AEAH GEg | AATE oA A1 GEAEE AT
gAbT [Haer, A= geierd wideae aur &= Taaeed! AeTITae b TRUH
EX

¥.q Wi amamE

¥.q.9 ST T G et S-S9anT

FIGHVE] HEFFRUTCTHT JUTelh! Y@ eE® Held U 81| J9H aahd ¥<.¥Y
T .M g u9 T FoATEl WErN RO BUd aSr A, 99, e FEf
U G| TAAE o WEH! T FISHTST IUCAHHT I UEH AR 168
T e T 906 %I, QR S AL T GR°IG U T e
g, ¥ 95 gagae 9,383 Wex SO saftud g WA MR IRus s
FICHVST HENUTIhTh J-Gid AATgT deaqTd Arardid e A SHerrar
TG | I9 AR &7 AR SAURE daTeE, AR Ters FEad T ararae A€
TWWH G| U TS WaT EH! TAMH! HoAIE FHER &bl 3 |

TTBT ] : HISASIH! F-ITANT e

. - ¥ R0q0 ¥ 030 (F&NT)

x5 (Landuse type) AT 8T AR & QTR
(=t T+, =) %

1 |9 185.23 35.%% LY. 1Y
R qSAT & 0.0030 0.00 0,00
ERR- G ¥.50% q.90 ®.0%
Y ﬁ EE) 9&4.9% 208.&3 130.8%
Y ISR T 0.§0TY 0.9¥ 0.4%
& YTl Glehehl & 0.90% 0.0% 0.0C
© a1 Wi &= RR.RY RR.&9 190.&4

(H?Ff Wang.S.,et al, 2020)
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(b)
Land cover map
Kathmandu-2010

- Forest
B shrubland
E Grassland
[:] Agricultural
- Barren area
- Water body
- Built-up area

1
1
21°4T'30°N
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T
2T°420°N

21°4ZUN
L

1
21'360N

2I°36°30N
1

0 17535 7 105 14
R — ilometers

/9??7" Wang.S.,et al, 2020)

o v BTEAmSt Riewre! SESwaRTET e

FTSHTS! [Socll, FTCATS ITAFTHT 3 ioal HY TH a1 A1 foeam e300 3
Ry’ T ¥33.6 Rl ST W adeee 4,300 faewd wwaw W 3R
3500 HEX FFH! TBIEEE el ol g1 2,000 M. W=aT d IUror/FH e
T 3000 i, Y=THI FRTAI Sierary Wgwe) | € R00 W YeHI HUH! HISHITSIH!
Y-ITANTHT T (B A, ) FT AT 9 3090 A HEHTSEH! WA [ &
(Builtup area) %%.%¥ @t 5. H, el FoRT 919 ¥ 3030 A1 A7 ATIT F¢T §99.5%
7 b, T agEe TWRuE g

Y99
et BamEer WEFT (Tectonically Active) T8I HISHITST IUCAHTH A8 Soft

Quaternary Deposits% EEEQ) E) I TIRATE HET YHRET &aﬂﬂ?"ﬁ'ﬂ TIAEIA BT
| SUCHHIEH! G FAACH BIAAS, Teqar, qi W g1 efie |er da

¥




FAEAMNT THT HeATgT Flaaz
AF=g | TS GHTHET aTel e HIGHVSIAT AN TEIgRT ! M 9U g

JUCHHT Tl BT 8L A% I AT SISEEAE SHIUL a1 23U dreishl e

o N o o o
TIRIUT ST UsT YRTIRE BT HIGHIVSH adel gided Taeush] ©UHT o© Al g
‘ 3
T gt A Fd I g

W (T B e T Al q R0y A AW WA TAD] HISIHT TUET TR
R | AIET TRl HHAT ATATST CIAHT 3 92T STSHT Bore hole IATSUSHT 1T T
Bore hole &1 faf¥= TMEUga! ARl qeedrg fofgual [€a1| Yideass AqER A
TIABT Bore Hole 1T 0.% ™. g¥HD] H-d-l< Filling Materialsﬁ"vjcf Silt, Sand T Gravel,

0.§ 3fg 2.4 M. EHHI AE Dark Gray Moist Clayey silt of medium plasticity with

traces of gravel, <.% g o . grEE H-oAIC Dark Gray moist clayey soil of low

plasticity T 90 X av ! Y-aI< Dark gray moist gravel mix clayey silt of low plasticity

fieR 39! T | Bore hole 2T § . IFH®! Y-IAIC filling materials including silt, sand

and gravel, 4 W3 3 W wwa Y-dlc dark moist clayey silt of medium plasticity

with traces of gravels T 3 . s qo . grusl Y-dlc dark gray moist clayey silt of
low plasticity [ 9! 5 | ST Bore hole 27T q . THa Y-FAIC filling materials
including silt, sand and gravel, 9 w3 3.4 @ v Y-dlC gray moist clayey silt

of medium plasticity with low plasticity T 3.% T, ¥f@ 90 f&. ava= Y- Dark Gray
moist clayey silt of low plasticityﬁ@l’{ bl (GId: T2 9T FiadaT, 1o 9))

GET T T MR TR T AASAEId ATIEHT &A1 T TadT
FFTTER g
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FTAEINT THE FoATFT FlaazT
GEOLOGICAL MAP OF CENTRAL NEPAL

(&I @73‘7‘62771%37777/
B € WA QP Ta! ANE e

¥.9. 3y qAT A9
AU qrgd el feEd RRTEEET SRE WA @WHl & HIGATS
JUABTAT JUO fBHPT FTag qEweg | A &b aRaLehl qahH T AUE
ATGAT GFerdl TeATgH] NN 9o Toade HRa 9.4 6. M. sfev-g@w s@faa
AR Secrhl et qer Aed B Bumren $igere Jiew T2eHE qeargers
TART TRUHT G| AT el qeagals A el Teqd RS g |

AIRIHT q0: WET HAP! AUHH T AT

4. |af R (EI Iedaes)
ATH AHaH v
q R0qL 3 RY.Y 9R.%
R R09q% A RY.Q 95.¥Y
3 R09% R.z Y.L 9z.6Y%
¥. | RORO - RY.3 -
L R0R9q - RY.8 -
&. RORR 92.% ¥R 9.3
(GIF: www.dhm.gov.np /
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AT FHIT HeATFT a7

V.9.Y S qUT SAER 8=

FICHNVST JUCHHT TNHAT FAGR G4 T4 | TS TET Bl A AT GEAb
TAE® e ! g | AN &A% G RAFH SH=1 @il g W 9ade
THA @ qob . B T P Al I UET TETHI T AT GE AR
T TR ANEAT TE AREg | FE AT Seae aREd 94 #Ra Yoo
THAAT FARId g T WAT AEH] GAEEE UL TAMAT aARUHAl gl ed
SIFEAIAHT AR HETe Packaged domestic wastewater treatment for individual use/small

scale industries (LLDPE) YUITAATRA HIR AT+l FeNE T |

\_g

S NPT

'\..!

a. Hanumante khola (T1) \
b. Manahara khola (T2)

¢. Dhobi khela (T3)

Bagmati river

d. Tukucha khola (T4) ;; \
e. Bishnumati khola (T5) =
. Nakkhu khola (T6) f-f‘-J E s 2
g Bishnumati khola (T} § 5 -‘:' a
PO 'O )
, » /
Balkhu khola
f —
/
\ ;
1. Gokamna (R1) é

2. U/S Gokarna ban (R2)
3. D/S Gokarna ban (R3)
4. Pashupati dam (R4)

5. Minbhawan (RS)

6. Sankhamul (R6)

7. Babarmahal (R7)

8. Thapathali (R8)

9. Sundharighat (R9)

10. Khokana (R10)

el
-
4.

Legends

=~~~ Watershed boundary
> Rivers/streams

® Monitoring station
| WWTP

| D N

0 5 10 km
Scale

B ©: FTEATS STHFT TAHR SFH! T

(W’Kannel, et al. 2007 )

Y. 9. LTI S
THFIT SRIAHET IRHICT T 9T 9= AMGwach &3 9ag | aresl 3o

w WRIA  =ATTHH é_cl'_cﬁm 1%I_c." (Movement of Tectonic Plate) bl h[{UT tljf
S S Rt Al TaEr 95T Wod (Active Faults) T FHRIT SO

4R



AAANT THT HATET FIaaTT
Exi R L] ‘a"’a?’f ITT (Main Central Thrust), T W@j ITT (Main Boundary Thrust) T
Ao hied e (Himalayan Frontal Thrust) T Jureafaer W(ﬁ'q SfgAeTS 99
G{GI'\’Or;I EX ObléHan Rieett doetl BARY &= (Lesser Himalayan Zone) HT ‘Té@?, ST
R R '@T@Tff < (Main Central Thrust) T T W@ﬁ A< (Main Boundary Thrust) £l
B Tde | APRT Weah! JURARdel BTEHIEST fSiee qBTd 3R ST
AT T4 |

* .
FHTSATG IJTIBTH] AHFIT FRIH FaT T Liquefaction TGN el qel (o=

T U F |

B5120°E 85°24'0°E 85°360°E

27°430N
27°430°N

Legend

* Main settlements
Streams
~ Roads
Earthquake hazard
B Very low
B Low

Moderate

B High
0 2 4 8 12 L B Very high

85°120°E 85°240°E 85°360E

7 o BrEATS ITABTH YHERT T e

(GIT: Khatakho R., et al. 2021)

27°360°N
27'360°N

SJfeaga T+ RIH T ATEAR WG WH! &7 HedW /g I THFdd SieH
TH | TG BT AEH! Liquefaction susceptibility T HETH T =7 wh! 5 |
AAISAT &AH] WLl TUEAT Tidaad ATAR AHFID] GHIA T9 & liquefaction T
AR Faaeelier Wbl o |
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S17847 @ ry “ uﬂu,
Nres 300813

L

[ h: High

[0 m: Moderate
LIk Low

3 vi: VeryLow
3 n: No

058746

W80T
“1" - P o - l!a“

B ) FISANS IIHABH Liquefaction TGN T
(HIT: Piya, B., etal. Y00§&)

b\l o
PISHIUST SUCUADRTHT HPh Y ElifcE: i gd®Pl Hed ®T Non engineered masonry
construction, Tt Liquefaction susceptibility, fee ara ﬁ@'q, loose soil deposit, dense
built-up area T TN €A 8Dl G (FIT: Khatakho R., etal. 7079 )|

¥.9.§ gaal T agHT TR

A TEdl T HIRUE, J09R o ARG &h! e Al A€ (Leq) TX
Y ST AHH! F | ATASAT TITHT el AT (Leq) L&.¥ SRIET el qrear
I edlN gveEedl AT WIETE, 3093 AMMBUH! AUEUE HEl HH gl b AT
T GHIAT AT R T eaeT Hed Aiaewd sNeEdl HENEe,
A AT HA/MET e Febaw omare, wa Rffa e e wsr g [l
R053/09/9% I fGSE T AP GEAW AOA ARCHT eapbl Aoy Hed
TAABTHT FET TR 3 |

LY



AT FHE HoATFT Flada T
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