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EXECUTIVE SUMMARY 

1. Introduction 

The Department of Urban Development and Building ConstructiD ;k~ under the 
Ministry of Urban Development (M0UD), through the Government of Nepal, has received 
Loan 2650-NEP: Secondary Towns Integrated Urban Environmental Improvement Project 
(STIUEIP or the Project), from the Asian Development Bank (ADB). M0UD is the executing 
agency for the Project, working through DUDBC, and Birgunj municipality is the 
implementing agencies (lAs). 

The EIA study covers the Solid Waste Management component of the subproject with 
development of Sanitary Landfill at Ward 7 and 9 of ltiyahi and Bishrampur VDC respectively 
of Bara District for Birgunj Sub-metropolitan City. 

Birgunj Sub-metropolitan City, PIU, STIUE(P as project proponent has engaged the Design 
and Supervision Consultant to undertake Detailed Engineering Survey, Design and 
Construction Supervision for improvement/development of Sanitary Landfill with 
infrastructural facilities for management of solid waste for Birgunj City including 
Environmental Impact Assessment, preparation of contract document for execution of the 
construction work. 

Birgunj Municipality exceeds the required threshold value on solid waste generation as it is 
estimated at around 12,228 tons per year at year 2016 and total solid waste of 254,312 tons 
will be filled in the land fill cells area of 4.92 ha during its 15 years life span i.e. year 2030 
(DSC design report). Thus it exceeds the threshold value for rate of land filling as well as 
land filling area (i.e. total area of 10.76 ha that is greater than 10 ha) requiring EIA study. 

Subsequently the EPR empowers the Ministry of Science, Technology and Environment 
(M0STE) to approve the EIA report. This EIA report has been prepared in accordance with 
the requirements of the EPR Clause 7, 10 and Schedule 1, 2, 4, and 6. 

2. Methodology 

The overall procedure followed for this study follows EPA and EPR 1997 and as amended 
(1999 & 2007). The EIA is prepared in compliance with other GoN legislation, based on field 
studies and consultation with local people and officials of VDC, DDC, and Municipality. 

All relevant literature, design reports, maps and other required information was collected and 
reviewed during desk study including available secondary data's of the project area. 

A field visit was conducted by DSC Environmental Specialist including group of 
multidisciplinary team of experts comprising Waste Management Specialist (international), 
Solid Waste Engineer (national), Ecologist, Social Development Specialist, Surveyors and 
Enumerators. Information on physical, chemical, biological and socio-economic and cultural 
conditions of the project's direct and indirect impacts was collected. 

Impacts have been categorized as direct and indirect. Each of the direct and indirect impacts 
has further been evaluated in terms of Extent (site specific, local and regional); Duration 
(short term, medium term and long term); and Magnitude (low, medium and high) based on 
conditions of the environmental parameter at present, estimated and projected damage of 
the project. 
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Around 60 local people were present in the public hearing meeting held on December 21, 
2013 (Paush 6, 2070) at Shree Nepal Rastriya Madhyamik Vidhyalaya, Nagwa, Ward No. 
19, Birgunj, Parsa. A number of local area representative expressed their views and 
comments on the project. The public consultation deliberation, suggestions and comments is 
summarized and given in Annex 6 of this report. Recommendation letters received from the 
relevant stakeholders is kept in Annex 7. 

At the final stage of EIA Study, a public notice of 30 days duration was given in a national 
daily newspaper by Ministry of Science, Technology and Environment (M0STE) requesting 
individual or institutional stakeholders to provide their comments on the EIA report. Copies of 
the EIA reports were displayed at the project sites as well as at different public places 
including some relevant libraries. 

The final EIA report was prepared upon incorporating comments received from the relevant 
stakeholders and EIA review committee members present during final presentation of the 
EIA report on September 03, 2014 at MoSTE. 

3. 	Project Description 

The proposed Sanitary Landfill Site for Solid Waste Management of Birgunj Municipality lies 
in ltiyahi and Bishrampur VDC Ward No. 7 and 9 respectively of Bara District in Central 
Development Region of Nepal. The Singaha river located on the western boundary of the 
proposed sanitary landfill site touches Ward No. 19 of Birgunj Sub-metropolitan city. The 
proposed Sanitary Landfill site is linked with an existing gravel road from Ward No. 19 of 
Bi rg u nj. 

During detail survey and design, the Bulk density of s olid waste is estimated at 320 kg/rn 3  
and the total existing solid waste generation for Birgunj is estimated at 56.609 tons/day for 
design year 2016. With the proposed coverage of 60%, estimated solid waste generation for 
base year 2016 is estimated at 33.965 tons/day and the residual waste reaching Landfill cell 
is estimated at 23.775 tons/day (12,228 tons/year). The census of 2011 officially establishes 
the population of all 19 wards at 135,904 with annual growth rate of 1.91%. 

The Birgunj Municipality provides waste collection service in all 19 wards with two tippers 
and 8 tractors-trailers. The service is provided at two levels, one is the central-level service 
and other is ward-level service. At the central-level service, the Municipality controls the 
main routes namely: Road No. 1, Road No. 2 and Road No. 3 with two tippers and deploying 
290 cleaning staffs for street sweeping. 

The total number of collection points identified is 37 in respective wards of the Birgunj 
Municipality. There are no permanent dumpsites under control of Municipality. All the 
identified areas are lowland areas owned by private parties and river banks. 

The SWM component adopts an integrated approach for solid waste management, with 
review and improvement of the entire system from segregation and collection, through 3R 
including focus on composting of organic waste, to transportation and final disposal at the 
sanitary landfill, and thus include procurement of necessary equipment and vehicles and the 
construction of a sanitary landfill site. The system design is for a planning period of 20 years. 

The proposed SWM system includes waste collection from designated location and direct 
transportation to the sanitary landfill, construction / improvement of access road to the waste 
processing centre development of buffer zone lano.IfiU celIa arninistration facilities 
composting facilities, receiving facilities, and parking aret 
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The total construction cost needed for the implementation of the sub-project is estimated to 
be around NRs 479,992,077.27 (four hundred seventy nine million nine hundred ninety two 
thousand seventy seven and paisa twenty seven only) including VAT, 5% price contingency 
and 5% physical contingency (as per design estimate). 

The landfill site development work under STIUEIP will be implemented over 2 year's period 
upon work commencement with the provision of single ICB contract package. One year's 
defects liability period has been allocated for defects remedial works. 

The operational plan enables the site preparation, landfill cell construction, soil cover, 
leachate treatment, gas management, record keeping activities, closure activities and 
environmental monitoring (during landfilling and post-closure) to be conducted in a safe, 
efficient, and environmentally sound manner. 

4. Review of Policies, Plans, Laws and Guidelines 

The existing policies, plans, laws, guidelines and institutions were reviewe.eir 
implications on the project functioning was outlined. 

5. Existing Environmental Condition 	
/ Physical and Chemical environment 	 'r 

e *T 
The proposed SLF with a total area of 10.76 ha is located in the Terai plain. 
area consist plain terrain mainly of quaternary sediments constituting cultivated land. It is 
composed of very fertile soil mixed of clay, silt and sand. Birgunj Sub-metropolitan city has 
elongated shape with a maximum north-south length of 8 km and east-west width of 4 km. 
The altitude ranges from about 78 m in south near border area to 87m in the north. 

The climatic condition is sub-tropical monsoon with very hot and wet summer. Basin area of 
Singaha river up to the Sanitary landfill (SLF) site located at eastern side of Birgunj is 12km 2  
having 20 years flood level at 79.486m and flood discharge of 49.02m 31s. The ground water 
table at the western part of the SLF near the Singaha river varies between 4.25m to 3,75m 
below ground level whereas the eastern part possesses 2.50m below the ground level. 

The land use type of the SLF is agricultural land with sparse vegetation owned by the Birgunj 
Municipality. The proposed Sanitary Landfill Site is stable and no traces of soil erosion is 
detected which is harmful to waste landfill works. As the proposed sanitary landfill area in 
ltiyahi and Bishrampur VDC of Bara District lies in the rural settings not affected by industrial 
emissions, vehicular movement and other infrastructures developments, the air and noise of 
the subproject area is assumed fair at presentcondition. 

The landfill site area does not have any form of noise pollution as such because there is no 
outside encroachment. The vehicular movement is very low with no industry nearby. The 
nearest settlement from the proposed SLF is Mushharwa in Bishrampur VDC which is 2km 
east of SLF and ltiyahi settlement located around 2km North East of SLF. Nagwa ward No. 
19 of Birgunj Municipality is around 1 k west of SLF connected by existing gravel road. 

The surface water quality of Singaha river flowing north to south at the western side of the 
proposed landfill site is fairly good. The quality of the ground water was noted potable for 
drinking purpose. 
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Biological Environment 	 lip 

The subproject area does not fall in any restricted areas, places of cultural, historical and 
archeological importance I monuments, conservation areas, wild life national parks, and any 
other places where the law of the land prohibits any construction activities. Parsa Wildlife 
Reserve is located around 31 km north of proposed Sanitary Landfill Site. 

The proposed SLF consists of agricultural land with sparse vegetation mostly concentrated 
at the western part constituting trees of girth size ranging from 0.3m to 0.90m. Total 733 
number of trees will have to be cleared for sub-project development. 

Socio-economic and Cultural Environment 

As per Population Census of 2011, total population of the ltiyahi and Bishrampur VDC is 
6,659 and 6321 and household number is 977 and 912 respectively. Male comprises about 
53.24% while female 46.76% for ltiyahi and 52.46% male and 47,54% female for Bishrampur 
VDC. 

About 52% of the Population involved in economic activity above 10 years of age is 
economically active. Majority of the economically active population is engaged in agriculture 
followed by trade, service and labor. Total literacy rate is 69.5%, comprising of 79.21% 
among male and 57.72% among female. Total literacy rate is 39.4% for Bishrampur VDC 
and 32.7% for Itlyahi. 

There are no project affected families within the proposed landfill site area. All the land area 
is owned by the Birgunj Municipality. Temporary structures and people living illegally within 
the project area are nil, thus land acquisition and resettlement issues need not to be 
assessed. The waste collection and transportation will be carried out within the existing 
footprint without affecting the private properties of Birgunj Municipality. 

The common diseases reported for the project area are gastroenteritis and diarrhea. It may 
be due to poor water quality, lack of proper surface drainage systems and solid waste 
management. 

Solid waste of Birgunj Municipality is collected and transported using tractors and open 
trailers. In the absence of a permanent sanitary dumping site, a daily estimated 47.57 tons of 
garbage is being dumped haphazardly along river banks, ponds, by-pass road and open 
spaces. Nearby areas of those places are prone to serious health hazard. 

Around 43 industries are registered and approved in the Bara district most of them 
concentrated near Tribhuvan Rajmargh in between Birgunj and Pathlaiya road. According to 
district profile (2007), more than 163 different type of industries are located within the Birgunj 
municipality. The major types are soap, plastic, textile, garment, metal, leather, distillery, 
pharmaceutical etc. 

The proposed sub-project is not expected to adversely affect any cultural or recreational 
resources but will increase the existing quality of life values due to the improvement in 
hygiene and health. Several mitigation measures have been proposed in order to reduce 
adverse environmental impacts wherever it is necessary. 
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6. 	Environmental Impact and Mitigation Measures 	r 

Beneficial Impact 

The direct benefit from the sub-project will be for Birgunj Municipality whose solid waste will 
be disposed off for 15 years. Thereafter the site will be developed as a recreational facility 
depending upon the wish of the local people. 

Employment opportunity to local people by the sub-project will be the most awaited benefit. 
However, these will be considered depending upon their qualification and availability. The 
sub-project will give first priority to the local people while rendering training program. The 
training program to enhance their skill in various construction related work will augment their 
capacity. 

With the implementation of the sub-project, there will be increase in economic activities such 
as business, rental of houses etc. Marketing the local products to the sub-project employees 
and the construction workers will increase income of the local people. The support for the 
development activities will ensure its sustainability arrangement. 

The developed infrastructure will facilitate in sanitary disposal of solid wastes which will 
reduce environmental risk associated with health hazard and improve environment, health 
and hygiene of the people as compared to the present haphazard dumping of solid waste in 
low land area and ponds. 

The sub-project provisions composting center. As per the demand of the local people, the 
Municipality has been recommended to make an arrangement for sale of compost product in 
a cheaper rate to the local farmers residing in nearby villages who are indirectly affected by 
the sub-project development. The support from BSMC and GoN will be continued for the 
development of the local area during operation phase also. 

Adverse Impact and Mitigation Measures 

Physical and Chemical Environment 

At present, the river bank of the project area is not disturbed. However, during construction, 
the river bank slope may get disturbed inviting land instability and soil erosion problem. The 
design drawings include well planned drainage channels and blacktopped roads including 
concrete pavement over parking and vehicle wash/maintenance area. The river banks are 
provisioned with bank protection works with gabion walls and gabion mattress. All the 
embanked slopes are provisioned in the design with broadcasting of grass seeds. 

The construction activity will add emission of air pollutant in the local atmosphere and 
increase noise level at site. The construction wastes are likely to enter the Singaha river. 
This could change the river water quality. These changes in the natural environment are 
normal in any construction projects. To reduce noise level, the sub-project will avoid noise 
generating activities at night; minimize period of construction; place noise barriers at 
appropriate location and noise reducing equipment will be fitted for noise producing engines. 
In order to minimize possible changes in air quality, the sub-project will keep the site damp 
with regular spray of water; stockpiled material will be covered with tarpaulin; ensure delivery 
vehicles are covered; and ensure construction vehicles comply with GoN requirements. 

The proposed landfill site will generate highly concentrated leachate. The leachate could 
contaminate the surface and ground water if they are allowed to pass into them. These has 
been taken care by detailed design. Horizontal and vertical lining have been proposed in the 
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design. The leachate will be, safely collected via perforated 
I

tjateçt prior to 
disposal. Effective implementation of these provisions will be made. 	, - 

Bad smell is one of the characteristic of solid wastes. This will be rihiniized by bringing 
waste into the landfill site as early in the day as possible without undue delay covered 
properly in the waste carrying vehicle. Buffer zone all around the landfill site and daily cover 
of disposed waste with clay liner has been proposed to prevent the foul smell spreading in 
the community. 

The decomposition process of the solid waste will generate the methane and other gases 
which will be collected and released in the environment without any treatment through gas 
vent pipe. The inflammability could cause fire hazard if precautions are not taken in time. 
The landfill site will have provision of adequate number of fire extinguishers in case of the 
emergency. 

The disposed waste will be covered daily by the soil. Total 11,644 m 3  of soil cover will be 
required for the entire period. These cover material is not available nearby the project area. 
It had to be brought from Ratomate, about 5km south of Hetauda and 50km north from the 
proposed landfill site located near Tribhuvan Rajpath. The operation of the borrow sites is 
likely to disturb the landscape, change in elevation level and loss of fertile topsoil and will 
increase the dust emission. The slopes of the borrow sites could be unstable and might 
invite erosion and landslide. Extraction of the cover material will be planned properly. 
Retaining structures will be constructed where required for stable side slopes. Preferably 
less than 451  slope will be maintained at the borrow sites. Proper drainage will be 
provisioned to drain out water. 

The workforce will be made aware of the health problems that may cause due to unsafe 
handling of the waste. Proper way of handling of waste will be instructed. Project will ensure 
adequate safety measures such as provision of helmets, masks, ear plugs etc. are available 
in the landfill site. A medical kit with necessary emergency medicines will be made available 
in the landfill sites. Regular and periodic medical check up will be carried out to the staffs 
working in the site. 

There is the risk of community health and safety from odor and diseases transmitted by flies, 
insects, birds and rats. The project will ensure that the waste disposal, spreading and 
compaction operation will be carried out as soon as the wastes are unloaded. The waste will 
be covered daily by clay material. Special attention will be given for the waste brought in 
from the slaughter houses. 

It is estimated that around 150 numbers of workforce will be required during peak period of 
construction. Around 53 kg of solid waste per day is likely to be produced by the workforce. 
Pollution of surface and ground water is likely from unsanitary waste disposal practices and 
could create social conflicts. The labor camp will have provision of proper drinking water, 
sewerage and waste disposal facilities. The solid waste generated will be separated. Non-
degradable waste as plastic, steel, glasses etc. will be recycled while bio-degradable waste 
will be collected and dumped at proper location approved by Design and Supervision 
Consultant/Municipality with consent of relevant stakeholders. Open burning of solid waste 
will be strictly banned during construction. 

Biological Environment 

The proposed landfill site development works entails clearing of existing trees within the 
proposed landfill site area owned by the Birgunj Municipality with girth ranging from 0.3m to 
1 .8m. Most of the trees are located along the western boundary of the proposed landfill site 
near Singaha River. The number of trees required for felling amounts 733in numbers. Tree 
plantation will be carried out all around the landfill site (covering 15m strip around 1398m 
perimeter) for creation of buffer area/strip. Total 7,330 nos of appropriate trees will be 
planted (including management for 5 years). 
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The sub-project will coordinate with the concerJ 	4nicipality, VDC, DDC, 
District Forest Office) for proper tagging, felling, 	 logs at designated 
location. 

There is the risk of community health and safety from odor and diseases transmitted by flies, 
insects, birds and rats. The project will ensure that the waste disposal, spreading and 
compaction operation will be carried out as soon as the wastes are unloaded. The waste will 
be covered daily by clay material. 

Socio-economic and Cultural Environment 

The proposed sub-project will not have any adverse impact on loss of farmland and other 
category of lands as the proposed land for landfill site is owned by the Birgunj Municipality. 

There will be no impact on development of sanitary landfill site as the site is far away from 
settlement areas. However, during transportation of waste, there could be impact on 
public/private utilities, access to them or damages due to heavy equipment/vehicular 
movement depending upon the methods of transportation. The sub-project will plan for 
immediate attendance by the service providers to any damages to utilities during 
construction. The sub-project will ensure keeping the site free from all unnecessary 
obstructions and storing of disposing of any contractor's equipment or surplus material, and 
clearing away and removing from the site any wreckage rubbish and temporary works which 
are no longer required. 

The labor and project staffs may be exposed to high noise and dust levels during 
construction. Concentration of a large number of people in the project sites may create 
problems in disposal of sewerage and water contamination. These may increase pressure to 
the health services. The project will establish campsite for the workers from outside of the 
project area and all outside workers will be housed in the campsite. The camp site will have 
facilities such as drinking water supply, pit latrines and health clinics along with necessary 
medicines to the workers and their dependants in the labor camps so that no additional 
pressure on the existing services and facilities will be created due to workers who come from 
outside the project area. 

In spite of precautionary measures, occurrence of serious accidents cannot be completely 
ruled out. Construction activities and plying of vehicle in the earthen road will increase dust 
and gaseous emission, and respiratory diseases may threaten health of the local people and 
workers. All construction workers and staffs will be covered with accident insurance. In order 
to minimize the unwanted accidents and possible effect of dust and gaseous emission to 
construction workers, the project will ensure adequate safety measures such as provision of 
helmets, masks, air plugs, road signs, warning signals etc. To minimize dust to local people, 
provision of water spray will be made during the dry season. 

The concentration of large number of people with varied social and cultural backgrounds and 
inflow of cash at the same time may lead to anti-social activities such as use of more 
alcohol, gambling, and prostitution that may invite conflict between local and outsiders. A 
local committee representing local political parties will be formed which will be encouraged to 
impose restrictions on certain activities in the social places so that the workers do not 
become a nuisance to local people. Regular surveillance by security people will also be 
managed. To develop good relationship and understandings between local community and 
the project people and to maintain a harmonious relationship between them a public relation 
officer will be employed. 
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The execution of sub-'froject  activities will not disturb archaeological and/or religious sites of 
the area. 

Though there i no settlement area near the landfill site within one to two kilometer 
periphery, but the settlement nearby use the access road common to landfill site leading to 
their residence. The local people may oppose and hinder in transportation of waste to the 
landfill site raising issues of bad smell and littering of waste to their locality creating 
unhygienic condition. This could lead in risk of disturbances by the local people in 
transportation of wastes to the Sanitary Landfill site. The project will ensure that all the waste 
carrying vehicles are properly covered and no littering of waste occurs while transportation. 
The access road leading to landfill site will be well maintained. 

The workers may be exposed to high noise levels during unloading and compaction of the 
solid waste. They may be exposed to high levels of dust during new cell construction, plying 
of wastes transportation vehicles, unloading and covering the cells. The gas emissions 
generated may affect health of the workers. Workers will be provided with safety equipment 
and safety procedures will be implemented as far as possible. Routine medical exams for 
workers will be carried out. The area being sensitive, entry of unauthorized person will be 
restricted. As per the demand of the local people, a health care center for workers and 
neighborhood has been provisioned in the detailed design. 

7. Alternative Analysis 

Within the outlined scope of work, various alternatives for implementation of the proposal 
were analyzed pertaining to environmental impacts of the project activities. The alternative 
analysis mainly focuses on project site; project design, technology selection and operation; 
and no project options. 

8. Environment Management Plan 

The Environmental Management Plan (EMP) delineates key issues likely to arise from 
Project implementation, and proposes mitigation measures, including monitoring schedule 
and responsibility. The EMP also outlines environmental management roles and 
responsibilities, sub-project design and construction management of different activities, site 
supervision, monitoring and reporting, records, and corrective measures, improvement 
proposals, and cost estimates for mitigation measures. 

For urban projects, Ministry of Urban Development (MoUD) is legally responsible for project 
management and monitoring works. The PIU, STIUEIP-Birgunj will carry out the 
management/monitoring of the implementation of the EMP by the Contractor through its 
Design and Supervision Consultant. 

FlU, STIUEIP-Birgunj will co-ordinate with DUDBC/PCO and get the technical assistance 
required for the implementation of the environmental protection measures. PIU, STIUEIP-
Birgunj may also seek additional technical assistance from the Ministry of Forests and Soil 
Conservation and the Ministry of Science, Technology and Environment as and when 
necessary. PIU staff will work alongside the construction and operation to ensure that the 
measures and requirements outlined in the EMP are carried out effectively. 

The six main parties responsible for the design and implementation of mitigation measures 
prior to, during and following sub-project implement ton are: 

Ministry of Urban Development ( 
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• 	DUDBC/ PCO STIUEIP 

• 	PIU, STIUEIP-Birgunj 

• 	Asian Development Bank (ADB) 	 .. 
'3jc • 	Design and Supervision Consultant 	 ' 

• 'r 

• 	Construction Contractor 

Similarly roles and responsibilities of other local, district and central level institutions and 
those affected by the project construction will also be equally important and the project 
proponent will maintain interaction and coordination with all of them accordingly. The other 
institutions are as follows: 

• 	Ministry of Science, Technology and Environment (MoSTE) 

• 	District Forest Office 

• 	Municipality I DDC 

M0STE is responsible for final approval of the EIA report as per the provisions of Act and 
Rules and issue environmental clearance. Further it will carry out Environmental Audit of the 
project after two years of project operation. 

Most of the mitigation costs are included as in-built in design and estimate. However, 
mitigation cost not included in in-built design and estimated separately to be included as part 
of the contractor's bill of quantity is specified in the EMP. The total estimated environmental 
cost is NRs. 11,226,270. The percentage of environmental cost to the project cost is around 
2.34%. 

9. 	Conclusion 

Conclusion 

There is no environmentally sensitive area near to the proposed site. Since there is no 
settlement nearby, nuisance to neighboring area due to foul order and influx of insects, 
rodents and public health hazard from odor, and disease transmitted by flies, insects, bird 
and rats will be insignificant. 

Surface and ground water pollution from leachate is less likely because the land presently is 
used for flooded paddy indicating very low infiltration and the design includes leachate 
collection and treatment facility with placement of }-IDPE sheet liner and clay liner system at 
the bottom as well as along the vertical slope of waste storage dam to prevent leachate 
contaminating the ground and surface water. Methane and other gases will be generated as 
the waste degrades within the landfill mass. Gas collection facilities consists of collection 
wells and a flaring station depending upon the characteristics of the deposited waste after 
composting and other waste recovery and processing activities. 

The identified and predicted impacts have been evaluated to know their significance. A 
number of benefit augmentation measures and adverse impacts mitigation measures have 
been proposed to offset the adverse environmental impacts, and make the project 
environment-friendly. The mitigation measures will minimize the impacts sufficiently. 

Recommendation 

The project will be implemented with strict adherence to the mitigation measures as 
prescribed in the Environmental Management Plan which is designed to form part of the 
Bidding Document so that the contractor's are compelled to implement them. The proposed 
environmental enhancement measures wfll help upgrade the quality of life of the affected 
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people. Training and employment during construction will be crucial in enhancing livelihood 
of affected locals. 

Taking into consideration the nature of the project, its location, evaluated environmental 
impacts and practical mitigation measures, including existing policies and laws on solid 
waste management and resource mobilization, and the environment, this project could be 
recommended for implementation. However, it is to be noted that proposed site is meant for 
the disposal of the municipal wastes only and hazardous waste shall not be entertained in 
the landfill site. 

& 
4,  
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1. 	INTRODUCTION 	 inn 

-- 	1.1 	Background 

The Department of Urban Development and Building Construction (DUDBC), under the 
Ministry of Urban Development (M0UD), through the Government of Nepal, has received 
Loan 2650-NEP: Secondary Towns Integrated Urban Environmental Improvement Project 
(STIUEIP or the Project), from the Asian Development Bank (ADB). MoUD is the executing 
agency for the Project, working through DUDBC, and Birgunj municipality is the 
implementing agencies (lAs). 

The Project will implement urban environmental improvement on an integrated basis 
including sewerage and drainage, solid waste and urban roads and lanes in the Birgunj. 
municipality. It will also include: 

• community development programs such as awareness-raising on health and hygiene; 
• 3R (reduce, reuse, and recycle); 
• investment in small-scale community facilities in the municipalities; and 
• capacity strengthening of the municipalities and central government in the field of project 

management and operation. 

The Project will be implemented over a five year period supported by the Asian Development 
Bank (ADB) through project loans. The EIA study covers the Solid Waste Management 
component of the subproject with development of Sanitary Landfill at Ward 7 and 9 of ltiyahi 
and Bishrampur VDC respectively of Bara District for Birgunj Sub-metropolitan City. 

Birgunj Sub-Metropolitan City is Nepal's principal trade centre. The city has experienced 
rapid growth especially in the past decade, due to migration to the city from peripheral 
districts and VDCs for security reasons, or other reasons such as for a better livelihood. 
There is consequently environmental deterioration resulting from inadequate sanitation and 
drainage, and mounting traffic congestion mainly in the main road leading to poor air quality 
in the city. The individual institutional efforts of both the sub-metropolis and sectoral 
agencies in addressing these issues, has remained uncoordinated and grossly inadequate. 
Most of the fertile agricultural fields are rapidly converting into residential and commercial 
areas. The eastern part of the sub-metropolis which lies in the flood-prone area of the 
Singaha River is also being changed to residential and commercial areas due to pressure of 
an increase in the population in the sub-metropolitan city. Most buildings are being 
constructed in Wards 18 and 19. The infrastructural facilities such as solid waste, roads, 
sewer and storm-water drains and water supply, need to be developed to match the current 
rate of other development, which remains a major future concern. 

Birgunj Sub-metropolitan City, FlU, STIUEIP as project proponent has engaged the Design 
and Supervision Consultant to undertake Detailed Engineering Survey, Design and 
Construction Supervision for improvement/development of Sanitary Landfill with 
infrastructural facilities for management of solid waste for Birgunj City including 
Environmental Impact Assessment, preparation of contract document for execution of the 
construction work. 
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1.2 	Rationality for Conducting EIA 

As per EPR 1997 and its subsequent amendments, EIA is mandatory for the proposed 
development of Sanitary Landfill as per clause details presented in Table 1.1. 

Table 1.1: Environmental Study Reøuirmnt 
Project 

Component 
Study 

Requirement 
EPR Clause 

No. 
EPR Clause Statement 

Solid Waste EIA Schedule 1 • 	Requires lEE for land filling of waste 
Management 11(a) ranging between 1000— 5000 tons per 

year whereas EIA for greater than 5000 
:i tons per year. 

Schedule 1, Ii • 	Requires lEE for land filling covering L .. _4, 
(c) area between 5 to 10 ha. 

The proposed sanitary land filling process at proposed sanitary landfill in 10.76 ha land at 
privately owned paddy land already acquired by the Municipality at ltiyahi and Bishrampur 
VDC of Bara District for Birgunj Municipality exceeds the required threshold value as the 
solid waste generation is estimated at around 12,228 tons per year at year 2016 and total 
solid waste of 254,312 tons will be filled in the land fill cells area of 4.92 ha during its 15 
years life span i.e. year 2030 (DSC design report). Thus it exceeds the threshold value for 
rate of land filling as well as landfilling area requiring EIA study. 

Subsequently the EPR empowers the Ministry of Science, Technology and Environment 
(MoSTE) to approve the EIA report. This EIA report has been prepared in accordance with 
the requirements of the EPR Clause 7, 10 and Schedule 1, 2, 4, and 6. 

1.3 	Objectives of EIA Study 

The primary objective of the EtA is to assess and inform decision makers about the potential 
environmental impacts of the proposed project and to suggest appropriate and pragmatic 
mitigation measures to mitigate and I or minimize thei adverse impacts so that the Project 
can be implemented in an environment friendly manner. 

The specific objective of the EIA are: 

• to document important physical, biological, socio-economic and cultural baseline 
conditions of the subproject area; 

• to identify, predict and assess the adverse and beneficial environmental impacts of the 
project in terms of magnitude, extent and duration during the project construction and 
operation phases; 

• to suggest mitigation measures for the adverse impacts and enhancement measures for 
beneficial impacts; 

• to familiarize various stakeholders with EtA outcomes through public consultation and 
participation programs and to incorporate their relevant concerns and issues in EIA 
report; 

• to prepare environmental management, monitoring and auditing plans; and 
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• to provide sufficient information to decision makers about likely consequences of the 
project due to its implementation to make the final decision for the approval of the 
project. 

1.4 The Project Proponent 

Project Implementation Agency 

Birgunj Sub-Metropolitan City 
Project Implementation Unit (FlU) 
Secondary Towns Integrated Urban Environment Improvement Project (STIUEIP) 
Birgunj, Parsa, Nepal 
Telephone: +977 51532186 
Facsimile: +977 51521220 
E-mail: stiueip.birganjgmail.com  

Project Execution Agency I 
Ministry of Urban Development (M0UD) 

Co-ordination, Monitoring and Implementation 

The Project Coordination Office (PCO) in Department of Urban Development and Building 
Construction (DUDBC) is responsible for overall coordination, monitoring and 
implementation of STIUEIP assisted by the Project Management Support Consultants 
(PMSC). 

1.5 	Organization Responsible for Carrying out the Study 

The EIA study for Improvement/Development of Sanitary Landfill for solid waste 
management component of Birgunj Sub-metropolitan City under Secondary Towns 
Integrated Urban Environment Improvement Project (STIUEIP) has been prepared by the 
proponent through its Design and Supervision Consultant (DSC) SMEC International Pty 
Ltd., Australia in association with Brisbane City Enterprises Pty Ltd, Australia, CEMAT 
Consultants (F) Ltd., Nepal and Building Design Authority Nepal". The Ministry of Science, 
Technology and Environment (M0STE) is the concerned authority for the approval of the 
Scoping, T0R and EIA study report. 

1.6 	Hospital Waste 

It is to be noted that the proposed Sanitary Landfill Site is meant for the disposal of Municipal 
- 	Wastes only and Hospital Wastes I Hazardous Wastes shall not be entertained in the Landfill 

Site. 
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2. 	Methodology 

- 	 The overall procedure followed for this study is as briefed below which follows EPA and EPR 
1997 and as amended (1999 & 2007). The EIA is prepared in compliance with other GON 
legislation, based on field studies and consultation with local people and officials of VDC, 
DDC, and Municipality. 

2.1 Study Team 

The EIA Study team comprised of following key professional from multi disciplinary field. 

Name/Position in EIA Study Team_{ Qualification Area(s) of study in 
EIA 

Mr. Nagendra Jha I Team Leader M.E. Civil Engineering / Overall Design and 
DSC - STIUEIP - Birgunj Sanitation Supervision Team 

 B . E. Civil Engineering Leader 
Mr. Sarad Raj Shrestha I M.Sc. in Environmental EIA Study and Report 
Environmental Specialist (EIA Study Engineering Preparation 
Team Leader) B.Sc. Civil Engineering  
Mr. Ricardo Mate Miranda I Solid B.Sc, CE, B.Sc. SE, MSc. Public Engineering Design of 
Waste Management Specialist Health Sanitary Landfill Site 
(International)  
Mr. Ramesh Kaji Tuladhar I Solid M.Sc. in Civil Engineering Engineering Design of 
Waste Engineer  Sanitary Landfill Site 
Mr. Uttam Kumar Bajracharya I M.A. Political Science (Social Socio-economic and 
Social Development Specialist Science) Cultural Environment 

2.2 	Project Impact Area Delineation 

The subproject impact area for the EIA study has been divided into two parts on the basis of 
proximity and magnitude of the impact. They are "core subproject area" and the "surrounding 
areas" likely to be affected by the construction and operation of the proposed project. The 
core sub-project area and surrounding areas are as defined below. 

Core Sub-project Area 

The core subproject area delineates area occupied by the project structures, facilities, waste 
collection and transportation areas as well as the area that will be impacted due to the 
construction and operation of the project and fenced off for safeguarding of various 
structures and facilities as well as the permanently acquired area by the project. The "core 
subproject area" includes areas occupied by the proposed Landfill site at Ward 7 and Ward 9 
of ltiyahi and Bishrampur VDC respectively of Bara District and Birgurij Sub-metropolitan 
City area of Parsa District where collection and transportation of waste is carried out 
including area covering Ward 7 and Ward 9 of ltiyahi and Bishrampur VDC. These area is 
also defined as "Direct Impact Zone". 

Surrounding Area 

"Surrounding area" indicates a greater area, which will directly or indirectly be influenced by 
the implementation of the project. These area includes Boundary of Birgunj Sub-metropolitan 
area of Parsa District and ltiyahi and Bishrampur VDC of Bara District where no project 
structure and facilities are located. These area is also defined as "Indirect Impact Zone". The 
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administrative boundary of Birgunj sub-metropolitan area of parsa District covers 8 km North 
to South (Gandak canal to boarder area) and 4 km East t (Singaha river to Sirsiya 
river). 

2.3 Methods 
t4j 

2.3.1 Desk Study  

All relevant literature, design reports, maps and other required information was collected and 
reviewed during desk study including available secondary datas of the project area. The 
environmental statutory legal provisions were also reviewed in addition to ELA manuals and 
guidelines, the EIA Scoping Document, approved TaR and Detailed Project Report which 
formed the basis for project study requirement both at desk level and field level. Published 
and unpublished literatures of the project area were collected from various sources and 
reviewed delineating coverage of the studies and data requirement during the field 
studies/visit to fulfill the gap in the EIA document. Approved T0R is presented in Annex 1. 

Coordination was made with the design engineers about project location, design layout, 
project construction and operation modality aspects, and different activities in the project 
construction and operation. Various alternative options pertaining to design, technology, 
procedure of operation was also discussed for the selection of best alternatives. 

This study guided for the development of checklists for depiction of data's and information on 
various environmental aspects during field survey and investigation so as to fulfil the TOR 
objectives. Detailed discussions were also held among the experts team on the field visit and 
methodology to obtain the required database for the evaluation of impact. 

2.3.2 Field Study 

A group of multidisciplinary team of experts comprising of DSC Team Leader, Environmental 
Specialist, Waste Management Specialist (international), Solid Waste Engineer (national), 
Ecologist and Social Development Specialist including Surveyors and Enumerators have 
been involved in the field study. The group collected existing baseline information about the 
project. 

Information on physical, cultural, chemical, biological and social conditions of the project's 
direct and indirect impacts was collected. The information on different environmental 
components collected is as detailed below. 

Physical Environment: Detailed field investigations along the proposed project components 
were done and baseline information was collected on physical environment. The checklist 
used for collection of physical environment is kept in Annex 2. Topographic features, land 

use, soil type were observed and recorded. Hydrological behaviours and drainage 
characteristics of the Singaha river and geological characteristics of the project area was 
documented. 

Cultural Environment: Cultural, archaeological, historical and religious sites within the 
project area were observed by using checklists as presented in Annex 2. Direct observation 
methods were used for the study of cultural (i.e. temples, Manes, festival sites and cremation 
sites), historical and archaeological sites within the project affected areas. Information on the 
local culture was collected by focus group discussions (cultural practices, traditions, and its 
significance). 
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Chemical Environment: A sample checklist was used tQct 	dabase on chemical 
environment which is preséntedin Annex 2. The data's werUddted by direct observation 
for air and noise quality; direct observation and laboratory analysis for water quality on water 
sample collected from Singaha river at two location (U/S and DIS of Landfill site) and ground 
water from nearby tube well. The water Quality test results are kept in Annex 8. Besides, air, 
noise, water and solid waste information were also noted from discussions with local people. 

Biological Environment: Survey and interviews were undertaken with the local people in 
the project area for the collection of information on flora and fauna of the project area using 
datasheet and questionnaires as given in Annex 2. The consultants and the local people 
discussed about possible impacts on the biological environment by the proposal and their 
mitigation measures. 

Socio-economic Environment: The methods and tools used to collect the information on 
Socio-economic and Cultural Environment of the proposed project area is Focus Group 
Discussion (FGD). The practices of Focus Group Discussions were exercised in the affected 
VDCs. The participants for the group discussions were mainly local people residing near to 
proposed landfill site including farmes, workers, teachers, politicians, and businessman. 
Their attendance and issues raised/response is given in Annex 3. 

The study did not require any survey for affected household as there do not exist any 
household within the project site. The nearby settlement is located far beyond 500 meters 
from the proposed site and the proposed landfill site area is owned by the Birgunj 
Municipality. The nearest settlement is Birgunj Ward 19 which is around 1.5 km west of the 
proposed site. The socio-economic data has been drawn from CBS 2011. 

2.3.3 Impact Analysis 

All the baseline information on environment of the project area and all the environmental 
parameters of the project were first assembled and examined using various methods and 
tools of the project activities in different steps of project development. The National EIA 
Guideline format was used and the impacts have been categorized as direct and indirect 
impacts. Each of the direct and indirect impacts has further been evaluated in terms of 
Extent (site specific, local and regional); Duration (short term, medium term and long term); 
and Magnitude (low, medium and high) based on conditions of the environmental parameter 
at present, estimated and projected damage of the project. But the magnitude of impacts as 
given in National EIA Guidelines has not been used as the system is not suitable to present 
the existing status and the reversibility of the overall impact. 

2.3.4 Public Hearing 

Public hearing/consultation meeting was conducted on December 21, 2013 (Paush 6, 2070) 
and presentation was made on findings of the EIA study to the stakeholders and gathered 
their opinions, suggestions and comments. A notice for the public hearing was published in 
the Kantipur Daily newspaper with the date of first publication December 11, 2013 (Mangsir 
26, 2070) and posting of notice was made at each of the affected VDC offices, Municipality, 
DDC, schools, health posts and other public places to inform the local people. Notice for 
Public Hearing and Public Deed of Enquiry (Muchulka) of the notice is kept in Annex 4. 

Around 60 local people were present in the meeting held at Shree Nepal Rastriya 
Madhyamik Vidhyalaya, Nagwa, Ward No. 19, Birgunj, Parsa. The detail of attendance of the 
participants in the public hearing is kept in Annex 5. A number of local area representative 
expressed their views and comments on the project. Comments and suggestions on the EIA 
report were received from the local people of the area. The public consultation deliberation, 
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suggestions and comments is summarized and given in Annex 6 of this report. 
Recommendation letters received from the relevant stakeholders is kept in Annex 7. 

2.3.5 Public Notice for Finalization of EIA Study Report 

At the final stage of EIA Study, a Public Notice of 30 days duration was given in a national 
daily newspaper by Ministry of Science, Technology and Environment (MoSTE) requesting 
individual or institutional stakeholders to provide their comments on the EIA report. Copies of 
the EIA report was displayed at the project sites as well as at different public places 
including some relevant libraries. 

2.3.6 Finalization of EIA Report 

The final EIA report was prepared upon incorporating comments received from the relevant 
stakeholders and EIA review committee members present during final presentation of the 
EIA report on September 03, 2014 at MoSTE. 
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3. PROJECT DESCRIPTION 

3.1 	Project Location and Existing Solid Waste Management Practice 

3.1.1 Project Location 

The proposed Sanitary Landfill Site for Solid Waste Management of Birgunj Municipality lies 
in ltiyahi and Bishrampur VDC Ward No. 7 and 9 respectively of Bara District in Central 
Development Region of Nepal. The Singaha river located on the western boundary of the 
proposed sanitary landfill site touches Ward No. 19 of Birgunj Sub-metropolitan city. The 
proposed Sanitary Landfill site is linked with an existing gravel road from Ward No. 19 of 
Birgunj. The location of proposed solid waste management and landfill site is indicated in 
Figure 3.1. 

The SWM component will adopt an integrated approach for solid waste management, with 
review and improvement of the entire system from segregation and collection, through 3R 
including focus on composting of organic waste, to transportation and final disposal at the 
sanitary landfill, and thus include procurement of necessary equipment and vehicles and the 
construction of a sanitary landfill site. Preliminary assessment has been made about the 
potential for utilizing the Clean Development Mechanism (CDM) for composting, and further 
studies will be undertaken during the detailed design stage. 

3.1.2 Waste Generation Rates and Waste Volume Projections (Household, 
Commercial, Institutional, Street Sweepings) 

The waste generation rate used in the detailed design is 0.35 kg/cap/day starting in 2011 as 
the base population year for planning. This figure is an average amount for the whole 
municipality and includes pre-collection recycling and composting from the waste stream. 
Population at 2011 of 135,904 was projected to year 2030 with base year 2016 as planning 
period. This average generation rate, includes only the wastes arising from households, 
commercial and institutional establishments, and street sweepings. Health care waste data 
were not available during the detailed design stage. A separate study should be performed 
and a separate calculation performed when BSMC addresses the problem of health care 
waste management as ultimately this becomes a problem for BMSC. Industrial wastes are 
also not included in the design and are by law the responsibility of the waste generators 
themselves. 

The bulk density of 0.320 kg/I or 320 kg/rn 3  was used for projecting the trucked or collected 
volume of un-compacted wastes generated from Birgunj. However, the level of collection 
service was found to range only between 35% to 40% based on collection data obtained 
from the Sanitation Department for 3 months. Calculations of waste volumes were performed 
to estimate the indicative quantities of municipal solid waste that need to be collected and 
disposed of. These quantities are calculated from the point of generation. Waste collection 
data for 3 months by BMSC Sanitation department was compiled and analyzed to cross- 
check and verify the volume estimates at the points of collection by collection vehicles and at 
the point of disposal at the existing open dumps, temporary dumpsites and fill areas using 
municipal solid waste. 
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3.1.3 Waste Characterization and Composition 

In Birgunj, the waste collection and sweeping services reach only about 30% to 40% of the 
municipality. There is no organized door-to-door collection system as yet, and 78% of the 
households still dispose of their waste in public places. Only 10.5% of households used fixed 
places or containers. From the community surveys, people view solid waste management as 
both their l and 2fb  priority. The existing waste generation and composition obtained from 
official documents of Solid Waste Management Resource Management Center (SWMRMC) 
updated during the year 2011 is as follows: 

Waste Composition Percent by Wet Weight (%) 

Organic 51.09 
Inert 25.08 
Metal 0.16 
Paper 6.55 
Glass 1.66 
Plastic 10.14 
Textile 4.65 
Rubber 0 
Others 6 

Survey data from 2011 indicated a per-capita waste generation of 0.35 kg/cap/day as 
municipal average with a bulk of 0.323 kg/I for Birgunj Sub-metropolish (ADB TA 7355-NEP, 
Institutional Strengthening of Municipalities, Final Report). Therefore, for a projected 
population of 135,904 in 2011, the total municipal waste generation is estimated at 47.57 
tonnes/day. 

During detail survey and design, the Bulk Density of solid waste is assumed at 320 kg/rn 3  
and the total existing solid waste generation for Birgunj is estimated at 56.609 tons/day for 
design year 2016. With the proposed coverage of 60%, estimated solid waste generation for 
base year 2016 is estimated at 33.965 tons/day and the residual waste reaching landfill cells 
is estimated at 23.775 tons/day (12,228 tons/year) [source detail design report]. Thus the 
solid waste generation is estimated at around 12,228 tons per year at year 2016 and total 
solid waste of 254,312 tons will be filled in the landfill cells during its 15 years life span i.e. 
year 2030 (DSC design report). The census of 2011 officially establishes the population of all 
19 wards at 135,904 with annual growth rate of 1.91%. 

3.1.4 Existing Waste Collection Service 

- 	The Birgunj Municipality provides waste collection service in all 19 wards with two tippers 
and 8 tractors-trailers. The service is provided at two levels, one is the central-level service 
and other is ward-level service. At the central-level service, the Municipality controls the 
main routes namely: Road No. 1, Road No, 2 and Road No. 3 with two tippers and deploying 
290 cleaning staffs for street sweeping The existing collection routes are: 

• Road No. 1: Bhandar Chowk, Rajat Jayanti ChowklBy-Pass Road junction, Masjid Road 
Chowk, Birta Mandir Chowk, Askhalia Chowk, Ghantaghar Chowk, National Trading 
Chowk, and Powerhouse. 

• Road No. 2: Birta Mandir Chowk, Birta Bazar Chowk, Ganeshman Chowk, Loharpatti 
Chowk and Ghantaghar Chowk. 

• Road No. 3: Ganeshman Singh Chowk, Reshamkothi Chowk and Link Road. 
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Ten open dump collection points in route no. 1, six collection points in route no. 2 and 6 
collection points in route no. 3 are placed for temporary dumping of road side collected 
waste. 

In the ward-level service, each ward office carries the cleaning work within ward boundaries 
upon their own management. The tractors are provided by Municipality in alternative days to 
collect and dispose the waste. In addition to routine alternative days, Municipality provides 
tractor upon call by ward particularly in the time of local festivities. In general 2 tippers do 10 
trips per 2 shifts per day in core area whereas 8 tractors perform 16 to 20 trips daily in inner 
and outer core area. It is known to be operating private service under PPP program in ward 
no. 10, part of ward no, 15 and some cluster of ward no. 6 in Kumal Tole. The Municipality 
has supported them with rickshaw and manpower. 

The total number of collection points identified is 37 in respective wards of the Birgunj 
Municipality which are as detailed below. 

Ward No. Collection Point and its Detail 
1 There 	collection 	Ward _is_no_ 	_point _in_ 	_No. _1.  
2 OP No. 28, 29, 30 and 32. Two OP are located in Tribhuvan Highway and in front of 

Shree Ram hall. One at entry point of Doctors colony and another in Ghusukpur Main 
road/railway line. 

3 OP No. 33 and 4. OP 33 is located in front of Aadalat Quarter building opposite roadside 
of Udyogh Banijya Sangh and OP4 is located beside footpath of Narayani Hospital 
Chowk. 

4 OP No. 5 located at intersection of Birta Bazaar Chowk towards Birta Link road. 
5 OP No. 27 and 34. These are located in front of Kawadi gate between Kanya School and 

Ganesh Man Ohowk. 
6 OP No. 6 is located in Ganesh Man Ohowk and is common service point of three wards 

naming 4,5 and 6. Most of the settlements of these wards are not accessible by large 
vehicles, tractor and tipper. So waste is collected by hand cart in inner area and brings 
waste to collection point where tractor comes. 
OP No. 7, 26, 8 and 37. OP 37 is located in Ohirinjibi Mill Ohowk Road No. 3 which is 
boundary of all four wards (9,6,7 and 11). OP 7 is located at boundaries of wards 7 
(north) and 6 (south) demarcated by Drainage Canal and OP 8 in road no. 2 opposite 
college and secondary school compound. OP 26 is located as shown in the map. 

8 OP No. 9, 32 and 35. OP 9 is located beside culvert between Kailas road and Jame 
Masjid, OP 32 in front of Himalayan Bank and OP 35 located in Maisthan temple in Road 
No. 2. 

9 OP No. 16 is located near poverty cluster in railway road.  
10 OP No, 13, 14 and 15. These are located in Maanhbeshpu Mandir area and in cow yard 

area near Birgunj Ratri Madhyamic school. 
11 OP No. 36, 12 and 11. OP 12 is located beside the wall of Telecom office, CP 11 at 

junction of vegetable market where market building stall is under construction, and OP 36 
is located in road no. 3 at Gahawa Tole. 

12 OP No. 17 (private) and 19. OP 19 is located near 000 office and School junction area. 
OP 17 is located beside the gate of Gopal Mandali (Marwadi Sewa Atithi Sadan). 

13 OP No. 10 and 18. OP 10 is located in Ghdiharwa tole in front of Narayani Boarding 
School and Kumari Ohowk. OP 18 is located beside wall of pond and sport counciloffice. 

14 	OP No. 20 and 21. OP 20 is located near Agriculture Research Centre office and OP 21 
opposite of school gate in Shreepur where sewer manhole exists. 

15 	OP No. 2, 3 and 1. OP 1 located at north of Suresh Oil, OP 2 nearby department of 
medicine management and OP 3 near Murli Ohowk. 

16 	OP No. 22 which is located at centre of highway in Trimurti Cinema Hall Ohowk, 
17 	OP No. 24 and 23. OP 24 is located beside shallow well in Thulo Pipra road where 

handcart used to park after daily work and OP 23 is locaed opposite of Sugar Mill in 
Sano Pipra. The Sugar Mill was closed down since 10 years ago and the land is  
occupied _by_  Armed _Police _Force _office.  

18 	OP No. 25 is located in Laxmanwa Gaon.  
19 	1 No collection Doint in Ward No. 19. 
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3.1.5 Temporary Disposal Sites 

There are altogether six temporary dumpsites dentifie 	e, there are unknown sites 
that exist in several other unreportec areas in the Mun[ciahty. There are no permanent 
dumpsites under control of Municipality. All the identified areas are lowland areas owned by 
private parties and river banks. 

• Murli Pond Dumpsite: The pond area is located in Ward No. 15. The dump site have 
been used since 10 days as of February 14, 2013. It is reported that the community has 
requested the Municipality to raise the lowland area to the level of road. Waste from 
Ward No. 17, 15, 16,10, and 18 (some part) is being disposed off here. 

• Adalat Disposal Site: This site previously being used as dumpsite is located close to the 
bridge bordering with Ramgadwa VDC and Municipality Ward No. 6. The site has been 
used despite oppose from neighborhood. Sirsiya river separates the VDC and 
Municipality area. 

• Custom Office Dumpsite: The site is located near Custom office in Ward No. 19 at 
Inaruwa. One is at side of Tribhuvan Highway and another at south where Kedia Eye 
Hospital building is being built. 

• Sirsiya Dumpsite: The site is along Sirsiya river bank beginning from Pashupatinagar to 
the bridge that links to India Rakswol border. This is the major dumping site being used 
by the Municipality. The local is now opposing the act of dumping now. 

• Ranighat Dumpsite: The site is located in Nayabasti at the bank of sirsiya river in Ward 
No. 1 3. It is reported that Municipal tractors or tippers bring nearly 2 trips of waste from 
Ward No. 13, 12 and part of Ward No. 14 to dispose in this site. 

• Pond Dumpsite: The site is located at turning point from main road to Thulo Pipra. The 
land is known to be a pond below road level. 

3.1.6 Private Contract Arrangement on Solid Waste Management 

Under the support of PPPUE program of UNDP in Nepal, and as a new model for private 
sector involvement in rendering municipal services, Birgunj Sub-metropolis has recently 
(since September, 2011) contracted its SWM service in core areas of ward nos. 10 and 15 
for a period of 5 years to a local NGO called 'Sthaniya Agrasarta Bikash Sahayog 
Karyakram (LIDS)". The sub-metropolis sets its objective of extending SWM service with this 
concept in other wards too in near future, if it proves viable after close monitoring and 
evaluation of the private sector's performance. 

3.1.7 Hospital Waste Management 

There is no proper system of managing hospital waste in Birgunj Municipality. There are four 
big hospitals (Kedia Eye hospital, Narayani hospital, Maternity hospital and Krishna hospital) 
and many private clinics. The hospital wastes are getting mixed with municipal waste. It was 
noted that clinical waste is being dumped in collection point no. 4 located beside footpath of 
Narayani Hospital in Ward No. 3. In this site, waste comes from wards and two hospitals 
namely Kedial Eye hospital, Narayani hospital. All the hospitals has no own system of 
management of hospital waste. Recently, it is learned that Narayani hospital is currently 
disposing their waste in custom office located in Ward No. 19 near to India border. 
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3.1.8 Organizational Structure and Staffing 

	 z7J 

In the municipal organizational structure, staffing of sections and even of sub-sections with 
respective job descriptions remains mostly unclear. According to the current municipal 
organizational chart, two units (i.e. Solid Waste Collection Sub-section and Solid Waste 
Disposal Sub-section) are directly responsible for total solid waste management in the Sub-
metropolis. These sub-sections are organized under "Sanitation Section" of the 
"Environment and Sanitation Division". 

Equipment / vehicles possessed by the Sub-metropolis for regular Solid Waste collection 
and disposal service and other sanitation / construction works includes Handcardts (40 
nos.), Tricycle (14 nos.), Tractor trailer (14 nos., 3m 3  capacity), Tractor trailer (14 nos., 4 m 
capacity), Tipper (6 m 3  capacity), Back hoe loader (1 no.) and Suction Tanker (2 nos., 3 m 3  
cap). Among these all are in operating condition except for one Suction tanker though in high 
demand. 

3.1.9 Financial Aspect 

Annual expenditure of the Sub-metropolis in solid waste management service in the last 
fiscal year 2010/11 was reported to be 57.75 million NPR, and the expenditure in the current 
fiscal year is projected at 59.02 million NPR (2.2% higher compared to the last fiscal year). 
This expenditure seems to be very high for the coverage and quality of the service being 
provided. Expenditure analysis of the last fiscal year shows that 65.2% of the total amount is 
expended in salary, 23.8% in allowances and other benefits, 6.2% in fuel and lubricants, 
6.2% in repair & maintenance of equipment/vehicles, 1.3% in clothes/dresses for sweepers, 
and 0.9% in purchasing small equipment and tools (e.g. brooms, shovels, disinfecting 
materials etc.). It is however to be noted that there has been negligible revenue collection 
from the SWM service rendered by, the Sub-metropolis, except that from septic tanks 
cleaning service. 

3.2 Proposed Integrated Solid Waste Management System 

The proposed Solid Waste Management (SWM) system is based on the integrated solid 
waste management principle including the 3 Rs (Reduce, Recycle and Re-use) that covers 
not only the final disposal facility at the sanitary landfill site but the equally important aspects 
of waste minimization and reduction at the source, segregation and separation for waste 
recovery, storage, transfer, segregated collection, recycling, composting, waste processing 
and final residual waste disposal. The system design is for the households and the wards to 
be involved in all the management aspects of the solid waste stream. All elements will be 
acting as a coordinated and integrated whole with the aim of preventing and mitigating 
environmental pollution, causing minimum environmental impact and protecting public 
health. The system design is for a planning period of 15 years. 

Massive awareness campaign and training will be launched for the development of waste 
minimization and reduction efforts for household as well as for the wards. The key to its 
success is the commitment of the Birgunj Sub-Metropolitan City leadership to good 
governance and exercising the political will to enforce the newly revitalized Solid Waste 
Management Act. The NGOs and the social mobilizers of the project such as the 'Tole" 
organization will also play a vital role in the success of the integrated system. 
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3.2.1 Waste Segregation, Storage and Volume Reduction at Source 

The concept of volume reduction at the source shall be the first priority to be promoted by 
the solid waste management organization that is proposed to be established in the wards of 
Birgunj. Under the leadership of the City, all wards shall embark on a massive community 
awareness campaign (information, education and communication) and actively promote the 
reduction, recycling and reuse (3Rs) and minimization of wastes generated at the source. 
Responsibility for sorting and segregation of biodegradable and non-biodegradable wastes 
shall be at the household level, business, commercial, industrial and institutional centers, 
and in all other point source of solid wastes. 

3.2.2 Waste Collection, Transport and Disposal at Sanitary Landfill 

The objective is to organize and prepare a schedule that will collect, transport and dispose 
solid waste at Sanitary Landfill. Waste collection point has been established at designated 
locations (improved existing 32 collection points) and transport routes established to 
increase the present collection service of the fleet of vehicles and trailers and target a 
collection service of 60%. The assessment of road conditions and coordinating new routes 
with municipality will be a priority activity to increase collection service. 

Th? collection efforts will be coordinated with the ward leaders, the households and the 

• NGOs who are working on the 3Rs as this would decrease their load and increase their 
' efficiency. The concerted efforts are targeted to minimize waste generation and reduce 

waste at the source or at the points of generation. 

Wards shall be made organized to be responsible for the collection, segregation, recycling of 
biodegradable, recyclable, compostable and reusable wastes. The resulting residual wastes 
shall then be transferred to the waste resource processing center for composting and 
recycling at the Sanitary Landfill Site. Referring to 3R concept, 30% of the collection service 
is the targeted waste diversion for the households to practice waste reduction at pre-
collection stage. The households are encouraged to reduce their waste and handle by way 
of backyard composting and reuse or redemption of recyclables. This amount is allocated to 
the households for waste reduction by intended waste diversion. Success will be dependent 
on the cooperation of the households on this activity. 

Vehicles used for collection and transport of solid wastes shall have appropriate 
compartments to facilitate efficient storing of sorted wastes while in transit. The waste 
compartment shall have a cover to ensure the secure containment of solid wastes while in 
transit. 

The City's waste collection vehicles coming from different wards of Birgunj shall bring the 
segregated recyclable wastes into the waste resources processing centre in the Sanitary 
Landfill site. Further the recyclables will be sorted and biodegradable will be separated that 
will go for composting. The remaining waste will then be dumped in designated landfill cells 
in a sanitary manner with daily cover of waste, proper management of leachate and gas. 

The following is recommended for the collection, transport and handling of solid waste 
system. 
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• All collectors and other personnel directly dealing with collection of solid waste shall be 
equipped with personal protective equipment and paraphernalia such as, but not limited 
to gloves, masks and safety boots, to protect them from hazards of handling solid 
wastes. 

• The City or at the wards level shall provide necessary training to the collectors and 
personnel to ensure that the solid wastes are handled properly in accordance with the 
city's solid waste guidelines. 

• Collection of solid waste shall be done in a manner that prevents damage to the 
container and spillage or scattering of solid waste within the collection vicinity. 

• Collection equipment e.g. tractor trailers, trucks, etc. shall be maintained in good 
condition and kept clean to prevent the harboring of vectors and the creation of 
nuisances. 

• The use of separate collection schedules and/or separate trucks or haulers shall be 
required for specific types of wastes. Otherwise, vehicles used for the collection and 
transport of solid wastes shall have appropriate compartments to facilitate efficient 
storing of sorted wastes while in transit. The waste compartment shall have a cover to 
ensure the secure containment of solid wastes while in transit. 

• Vehicles shall be designed to consider road size, condition and capacity to ensure the 
safe and efficient collection and transport of solid wastes. 

• For the purpose of identification, vehicles (tippers, tractor trailers, ricksha 
handcarts) shall bear the identification/body number, the name, and telephone n 
the contractor/agency collecting solid waste. 

3.2.3 Proposed Sanitary Landfill Site 

The proposed subproject includes Solid Waste Resource Processing Facility and Sanitay 
Landfill to be developed on a 10.76 paddy land owned by the Birgunj Municipality at ltiyahi 
and Bishrampur VDC in Bara District, east of the Singaha River. The proposed SWM system 
includes waste collection from designated location and direct transportation to the sanitary 
landfill, construction / improvement of access road to the waste processing centre, 
development of buffer zone, landfill cells, administration facilities, composting facilities, 
receiving facilities, and parking areas, etc. 

The sanitary landfill site consists of a complex of the following solid waste management 
functions: 

• Waste reception, business office and clearance for entry into sanitary landfill site. 
• Composting Centre for a 1-2 tonne pilot compost manufacturing facility. 

• Waste resource processing center for managing recyclable waste for storage and linking 
the products after light processing With buyers, consolidators and junk shops. 

• Landfill cells area for the deposition of residual wastes in a properly engineered manner. 

• Workshops and service center for servicing of landfill equipments and washing/servicing 
of the collection vehicles and equipments. 

• Leachate collection and treatment system for ensuring that the groundwater table is not 
contaminated by leachate. 

• Waste stabilization ponds and Leachate treatment plant system for ensuring treatment of 
leachate as per Nepali effluent or stream standards prior to release into Singaha River. 
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3.2.4 Salient Feature of the proposed Sanitary Landfill Site 

Table 3.1: Salient Features of Proposed Sub-project Component 

A. General 

1. Project Name : 	 Secondary Towns Integrated Urban Environment Improvement 
Project (STIUEIP) - Birgunj 

2. Sub-Project Sanitary Landfill (SLF) Development for Solid Waste 
Management of Birgunj Sub-Metropolitan City 

3. Location : 	 Ward No. 7 of ltiyahi and Ward No. 9 of Bishrampur VDC of 
Bara District. Collection and transportation of solid waste from 
Birgunj Sub-Metropolitan City (BMSC), Parsa District. The 
proposed SLF is around 3km south east from the Birgunj core 
area (Ghantaghar). 

4. Nearest Settlement from ; 	 Mushharwa in Bishrampur VDC around 2 km East of SLF; 
proposed SLF ltiyahi settlement around 2 km North-East of SLF; and Nagwa 

Ward No. 19 of Birgunj Municipality around 1 km West of SLF. 

5. Accessibility SLF is linked with existing Gravel Road of around 1 km length 
from Nagwa, Birgunj Municipality. 

6. Total Area Covered by : 	 10.76 ha 
SLF 

7. Coverage of Birgunj 8 km North to South (Gandak canal to boarder area) and 4 km 
Municipality East to West (Singaha river to Sirsiya river). 

7. Topography, Land Use : 	 Terai plain, paddy land with sparse vegetation owned by BMSC 
and Ownership of SLF 
Site 

8. Total Life Span of SLF : 	 15 years beginning from year 2016 to 2030 

9. Surface and Ground : 	 Singaha river flows from North to South along the western edge 
Water of SLF which also forms boundary of Bara and Parsa District. 

20 years flood level is measured at 79.486m. Ground water 
table at Western part of SLF varies between 4.25 to 3.75m 
below ground level whereas Eastern part possesses 2.50m 
below GL. 

B. Solid Waste Generation and Landfill Cells 

1. Total existing Solid Waste : 	 56.609 tons/day (estimated for base year 2016) 

2. 

Design Generation Rate 

Solid Waste-Design 33.965 tons/day (estimated for base yeaØg 
Generation Rate with - 
proposed coverage of 
60%. 

3. Bulk Density Considered : 	 320 kg/m 3  (Loose) 

4. Type of SLF : 	 Anaerobic Sanitary Landfill System 

5. Landfill Cells Area : 	 4.92 ha 

6. Estimated Residual Waste : 	 23.775 tons/day (12,228 tons/year). Estimated for base year 
going to Landfill Cells 2016. 

7. Total Capacity of SLF 254,312 tons of Residual Solid Waste including cover material. 
Cells Area 
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8. 	Land Filling Method 	: Area method of land filling extending up to around 18m height 
with 1:4 side slopes having earthen waste retaining dam at the 
toe of the fill all around landfill cells. 

C. Leachate and Gas Management 

1. Bottom Liner System 	: Composite of imported red clay layer and geomembrane 

including over Embanked (HDPE sheet liners). 
Waste Storage Dam 

2. Leachate Collection 	: Blanket leachate collection and recovery layer (granular 
material covered with geotextile is designed to drain into a 
collection drain (perforated Pipe). 

3. Leachate Treatment 	: Biological process consisting of series of ponds i.e. Leachate 
will pass through anaerobic, facultative and maturation ponds 
prior disposal to river body. 

4. Leachate Management 	: Will be operational throughout post-closure period. 

5. Gas Management 	 : Consists of collection wells and a flaring station. Flaring station 
will be operated throughout the post-closure period. 

D. SLF Operational Plan 

1. Operational Procedure : 	Waste materials shall normally be deposited at the toe of the 
fill. For practical purposes, the working area has been set at 
1 .5m high cell lifts with 6 meter widths and 20 meter length for 
each working day after which daily cover of clayey material will 
be applied. 

2. Spreading and Laying of : 	Solid waste will be spread and compacted in layers with 
Solid Waste repeated passages of the landfill equipment to minimize voids 

within the cell and maximize compaction. The loose layer shall 
not exceed a depth approximately 0.60m before compaction. 

3. Drainage Management of : 	Surface water drainage benches have been laid out at vertical 
SLF Cells intervals on the side slopes up to the final landfill height. Berms 

have been provided on the top cap to divert water to collection 
ditches and down drains to transport water off the cap. 

4. Final Cover : 	The cover design is based on locally available 
vegetative/protective cover layer and a drainage layer overlying 
a low permeability infiltration barrier. At closure, the cover is 
planned for seeding as necessary to promote re-vegetation to 
minimize erosion and potential 	. 	ge to the cap. 

E. Associated Infrastructure 

1. 	Access Road : 	Approximate 2.0 km 

'2. 	Bridge over Singaha River : 	l2mspan 

3 	Internal Access Road : 	1.585 km 	
_ 

4. 	Office and Training Centre : 	177.412 m 2  

5. Waste Segregation and : 	Area: 2368.19 m 2  
Composting Yard Consists of a receiving office area, material separation yard, 

two composting machines with hammermills or shredder, 
windrow compost piles and transfer sheds for aeration and 
maturation into compost. 

6. Staff Quarters : 	Not proposed 
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7. Parking Area 

8. WorkshopNehicle Wash 
and Maintenance Yard 

9. Weighbridge 

10, 	Boundary Protection 

11. Guard House 

12. Buffer Strip 

13. Drainage System 

F. Total Costs 

1. Total Estimated Project 
Cost 

2. Environmental Mitigation 
Estimated Cost 

3. Percentage of 
Environmental Cost to 
Project Cost 

511.054 m2  

395.214 m 2  

56 m 2  

Chain link fence all around with main entrance iron gate. 

Total Length: 1375 m 

35.716 m 2  

Tree Plantation covering 15 m strip all around the proposed 
site. 

1700 m 

NRs. 479,992,077.27 

NRs. 11,226,270.00 

2.34% 

The Layout Plan of the proposed sanitary landfill is presented in Figure 3.3. All the design 
drawings of the above features have been prepared and were used in the cost estimating 
and preparation of the detailed Bill of Quantities that form part of bidding document. 

3.2.5 Institutional Arrangement, Awareness and Training 

The existing organization of Birgunj Sub-Metropolitan City constituting sanitation department 
and environmental services division department should be rationalized for greater efficiency. 

The project awareness campaign has to be started right away and role of NGOs will be vital 
in the campaign. It is important for the present organization to work with the new 

organization running the landfill site. The two organization need to be attached to the 
Sanitation and Environmental Department of Birgunj in their present set-up. A Resident 

Manager is recommended to be assigned to the Sanitary Landfill Site. 

During Defects Liability Period/One Year Operation Period, the Project Contractor will carry 
out operation and maintenance of the Sanitary Landfill with the cost to be borne by the 

Project. During this period, the nominated Resident Manager and other Municipal staff's will 

be trained by the Contractor for independent future operation and maintenance of Landfill 

site by the Municipality. Required key plant and equipments to be furnished by the Project to 

the Municipality under Project loan is as listed below. The ADB will support the Project till its 

defects liability period/one year operation period. 

VC 

- 

Am 	/bi 

I rc:j 
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Required Key Plant and Equipment for Operation and Maintenance of Landfill 

including those to be Furnished by the Project to the Municipality 

S.No. Particular 	 Number Condition Remarks 

1 	Track Dozer 	 1 	 New To be handed over to 
Municipality by the Project 

2 	Backhoe Loader 	 1 	 New To be handed over to  
Municipality 	the _by_ 	_Project 

3 Refuge Collector Hoist Truck 	2 New To be handed over to 
(Skip Loader)   Municipality by the Project 

4 Tractor with Trailer 4 New To be handed over to 
(capacity 3-4 m)  Municipality by the Project 

5 Tipper Truck (capacity 6 m) 1 New To be handed over to 
Municipality by the Proj ect  

6 Rickshaw! Tricycle 4 New To be handed over to 
(size 50'x33'x30")  Municipality by the Project 

7 Rickshaw I Tricycle 36 New To be handed over to 
(size 39x39'x16)  Municipality by the Project 

8 	Tipping Pedal Rickshaw 38 New To be handed over to 
Municipality by the Project 

9 	Hand Cart 25 New To be handed over to 
(size 60"x36x18")  Municipality by the Project 

10 Hand Cart 15 New To be handed over to 
(size 48'x30"x18")  Municipality by the Project 

11 Platform Weighing Scale 1 New To be handed over to 
(balance) Municipality by the Project 
(capacity 60 kg)  

12 Shredding Machine 2 New To be handed over to 
Municipality by the Project 

13 Solid Waste Skip Container 28 New To be handed over to  
Municipality 	the _by_ 	_Project 

14 Single Axle Weighing Bridge 1 New To be handed over to  
Municipality 	the _by_ 	_Project 

15 Portable Landfill Gas I New To be handed over to 
Monitoring Device  Municipality by the Project 

16 Roller Compactor I Old Owned at present by 
(8 Ton capacity)  Municipality 

17 Tipper Truck 1 Old Owned at present by 
Municipality 

/ 

I 
171kr 1  
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Proposed Facilities 

1. Main Earthern Bund 

2. Storm Water Catchpit 

3. Secondary Earthen Dam 

4. Landfill Area(Phase-1,Phase-2 & Phase-3) 

5. Leachate Collection Pipes 

6. Gas Vent Pipe 

7. Main Service Road (5.50m Width) 

8. Interior Service Road (3.Om Width) 

9. Parking Area 	 4. 

10. Storm Water Drain (Type 1,11 & Ill) -. 	V 11. Outfall Drain 

12. Anaerobic, Facultative & Maturation Pond 

13. Leachate Outlet Chamber 

14, River Training Works 

15. Brick Masonary Compound Wall 

16. Barbed Wire Fencing(Living Fence with Tree Plantation) 

17. Main Entrance Gate 

18. Administrative Building 

194 Service Center and Workshop Office 

20. Recyclable Waste Storage Building 

21. Shed for Storage of Recyclable Waste Processing Center 

22. Waste Processing and Recovery Building 

23. Generator House 

24. Guard House 

25. Septic Tank and Soakplf 

26. Tubewell 

27. 5m3 HDPE Elevated Water Tank & Water Supply System 

28. Triaxle Weighing Pad 

29. Valve Chamber for Water Supply System 

30. Electricity Layout Plan 

31. Daily Cover Stockpile Area 
32. Bore Hole Platform 

33. Environment Monitoring Wells(BH-1,BH--2 & BH-3) 

PROPOSED IN FUTURE 

A. Composting Facility 

Al. Composting Reception Area 

A2. Windrow Compost Piles 

A3. Compost Maturation Bins 

A4. Post-harvest screening and packaging 

AS. Final Compost Product Storage & Sales Office 

B. Leachate Treatment Facility 

Bi. Leachate Treatment Holding Tank(Future) 

B2..eachate Treatrnent Plant 	4ire 

C.Management Facilities 

Cl .Gas Management Facilities Future 

C2. Fuel storage Structure (3000-5000 liters) 
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3.3 	Project Works and Materials to be Used 

Mechanized methods for specialized works will be employed for project works, such as for 
landfill cells base excavation; excavation for anaerobic, facultative and maturation ponds; 
laying of clay liner and earthen waste storage dam, drainage material, leachate collecting 
drainage pipes; back filling works; production of sub-base and base course including 
spreading, compacting, and finishing with a bituminous seal. Labour - intensive methods 
shall be used for other works such as tree plantation and turfing that can be done manually, 
including small earthworks for building trenches, road side drain, construction of proposed 
buildings and minor retaining structures etc. Local people will be given priority for works 
according to their skill and qualification. The project works will include following major 
activities: 

• Excavation for base layer preparation of landfill cells and trenches for proposed buildings 
and river training works. 

• Excavation of different ponds and treatment units for leachate treatment. 
• Construction of earthen dam for waste storage (laying and compaction of embankment 

fill). 
• Laying of clay liner, HDPE sheet liner, drainage layer and installation of geo-textile fabric. 
• Laying of leachate collection drainage pipes. 
• Installation of weighbridge. 
• Masonry and concreting works for building, drainage and pavement construction over 

compositing and vehicle maintenance, parking and wash area. 
• Embankment fill for interior road construction works and site development. 
• Sub-base and base laying for road works. 
• Bituminous Pavement for road works. 
• Construction of road side drains, cross-drainages (pipe & slab culverts), retaining walls 

etc. 
• 	Installation of services i.e. electricity, telecommunication and water supply pipelines. 
• Tree felling for site clearance, tree plantation for creation of buffer zone including turfing 

on embanked slopes of earthen dam for waste storage. 
• Proper land filling on landfill cell, placement of cover material, cleaning and proper 

operation of plant and equipment, waste segregation and separation, composting and 
appropriate operation of leachate treatment plant during operation phase. 

The major materials to be used in the project works are as detailed below. 

Table 3.2: Summary of Estimated Quantities of Materials 
Item Description Unit Quantity 

Site clearance of grass, shrubs and excavation of loose material. m 2  32,076 
Earthwork in Excavation m 3  48,374 
Backfilling with compaction, watering in layer not more than 15cm m 3  1,706 
Formation of embankment for waste storage dam, road formation 
works and site development.  

m 3  101,573 

Laying filter layer (grain size 30-50mm) m 3  12,173 
Filling with fine sand for cushioning over 1.5 mm thick HDPE 
Geo-membrane 

m 3  3,257 

Supply and laying red clay liner m 3  11,644 

Laying 1 .5mm thick HDPE Geo-membrane m 2  55,975 

Supply and laying Geo-textile (Filter Fabric) m 2  35,480 
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Item Description Unit 	Quantity. 
Supply and laying perforated HDPE pipe of size ranging from 
160mm to 400mm for leachate collection and management. 

RM 	 1 749 

Supply and laying non-perforated HOPE pipe for Sanitation works RM 1,130 
Supply and laying GI pipe for Water Supply works (15mm dia to 
100mm dia)  

RM 326 

Concrete works of M20 grade m 	i 798 

Concrete works of M15 grade m 3  340 

Concrete works of M10 grade m3  6 

Placing Steel Rienforcement Tonne 32 

Laying RCC hume pipe of size 400, 600, and 900mm dia RM 184 

Brick Masonry for structures m3  1,353 

Flat brick soling m2  4,466 

Random rubble masonry (stone pitching) m3  1,008 

Supply and laying Gabion works m 3  1,101 

Supply and laying sub-base for road works m 3  1,356 

Supply and laying graded crushed stone base m 3  1,317 

Supply and apply 801100 grade bitumen with 10% cutback for 
tack coat 

m2  6,898 

Installation of Asphalt Concrete on newly constructed road m 3  351 

Broadcasting of grass seeds on embanked slope m 2  40,000 

Cutting and Felling of Trees of girth size >0.30 - 0.60m Nos. 633 

Cutting and felling of Trees of girth size >0.60 - 0,90m Nos. 92 

Cutting and felling of Trees of girth size >0.90 - 1.80 Nos. 8 

Plantation of Trees all around the landfill site for creation of buffer 
zone and road side _plantation _at access road @1:25  

Nos. 15,825 

Source: Preliminary Quantity Estimate 

3.4 Manpower Requirements and Construction Method 

The maximum numbers of workers required for the proposed project during the peak period 
of construction is estimated to be approximately 150 in numbers. Local people will be given 
priority for employment as per their skill, experience and qualification in the project during 
the construction phase. Similarly, around 20-25 permanent jobs will be created during the 
operation phase of the project. 

The major components of works related to the project will require pre/post qualification of 
contractors in order to execute project works under single ICB Contract package for civil 
works and supply and installation of plant and equipment. The construction sequence has 
been planned in accordance to productivity rates of required equipments for the respective 
works. The construction will involve both machine and manpower. 

3.5 	Resources Required for the Implementation of the Proposal 

The key equipments required for the smooth execution of the project works are as detailed 
below. 
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Table 3.3: Required Key Plant and Equipments 

S. No. Equipment Type and Characteristics 
Estimated NumbOrH1 

Required 
1 Excavator (0.75 m) 4 
2 Loader (1.5 m 3) 2 
3 Grader (160 hp) 1 
4 Tipper Trucks (8 m 3 ) 12 
5 Vibratory Roller (1,800 km/rn) 1 
6 Pneumatic Tyre Roller (10-15 Ton) 1 
7 Water Bowser 4 
8 Bitumen Distributor (5000 litre) 1 
9 Bitumen Decanter (5000 litre) 2 
10 Chips Spreader 1 

11 Crusher Plant 1 
12 Screen Plant 1 
13 Dozer (G7) 1 
14 Concrete Mixture (1 bag capacity) 10 
15 Hand Operated Compactor .10  
16 Water Pump 
17 Generator 10  
18 Compressor 2 
19 Concrete Vibrator 10 
20 Unique Crane 1 

	

3.6 	Total Cost of the Project 

The total construction cost needed for the implementation of the sub-project is estimated to 
be around NRs 479,992,077.27 (four hundred seventy nine million nine hundred ninety two 
thousand seventy seven and paisa twenty seven only) including VAT, 5% price contingency 
and 5% physical contingency (as per design estimate). 

3.7 Work Schedule 

The landfill site development work under STIUEIP will be implemented over 2 year's period 
upon work commencement with the provision of single ICB contract package. One year's 
defects liability period has been allocated for defects remedial works. The earth work 
activities of the Project shall be avoided during monsoon period. The construction activities 
will be carried out during day hours only. 

	

3.8 	Operation of Landfill 

The operational plan enables the site preparation, landfill cell construction, soil cover, 
leachate treatment, gas managemeçit, record keeping activities, closure activities and 
environmental monitoring (during landfilling and post-closure) to be conducted in a safe, 
efficient, and environmentally sound manner. 

Unloading of solid wastes shall be confined to a small area as possible to accommodate the 
number of vehicles using the area without resulting in traffic, personnel, or public safety 
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hazards. Waste materials shall normally be deposited at the toe of the fill. For practical 

purposes, the working area has been set at 1.5m high cell lifts with 6 meter widths and 20 

meter length for each working day after which daily cover of clayey material will be applied. 

Solid waste will be spread and compacted in layers with repeated passages of the landfill 

equipment to minimize voids within the cell and maximize compaction. The loose layer shall 

not exceed a depth approximately 0.60m before compaction. Spreading and compacting will 

be accomplished., as raidly as practicable. Covered surfaces of the disposal area shall be 

graded to promqte lateral runoff of precipitation and to prevent ponding. Grades will be 
established of sufficient slopes to account for future settlement of the fill surface. Cover 

material or native material unsuitable for cover, stockpiled on the site for use or removal, will 

be placed so as not to cause problems or interfere with unloading, spreading, compacting, 

access, safety, drainage or other operations. 
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4. REVIEW OF POLICIES, PLANS, LAWS AND GUIDELINES 

The existing policies, plans, laws, guidelines and institutions are summarized in this chapter 
in order to inform the decision makers and relevant stakeholders about their implications on 
the Project functioning. For easy reference, relevant provisions of constitution, policies and 
plans, laws, guidelines and institutional instruments to this Proje been summarized 
below: 

4.1 	Plan, Policies and Strategies 	 3e 	/ 
4.1.1 The Interim Constitution of Nepal 2063 (2007) 

Article 16 (1) of the Interim Constitution of Nepal 2063 (2007) as proclaims that every person 
shall have the right to live in healthy environment. The Constitution also establishes the right 
of property as a fundamental right to citizens. Article 19(1) states that every citizen shall, 
subject to the laws in force, have the right to acquire, own, sell, dispose of and otherwise 
deal with property. Similarly, article 19(2) states that the state shall not, except in the public 
interest requisition or acquire, or othewise create any encumbrance on the property of any 
person. Provided this clause shall not apply to any property earned in an illicit manner. 
Article 19(3) specifies that there shall be given compensation for any property requisitioned, 
acquired or encumbered by the state in the course of enforcing a scientific land reform 
program or in the public interest in accordance with law. The compensation, the basis 
thereof and the procedure therefore shall be as determined by law. 

Article 12 (1, 2 & 3) of the Constitution of Nepal 2063 (2007) states that every person shall 
have the right to live with dignity, and no law which provides for capital punishment shall be 
made. Except as provided for by law no person shall be deprived of his/her personal liberty. 
Every citizen shall have the following freedoms: freedom of opinion and expression; freedom 
to assemble peaceably and without arms; freedom to form political party; freedom to form 
unions and associations; freedom to move and reside in any part of Nepal; and freedom to 
engage in any occupation or be engaged in employment, industry and trade. 

4.1.2 Three Years Interim Plan, 2008 

Under the Environment and Waste Management Section of Local Development of this plan, 
It states that "Special effort will be made towards establishing a processing center for the 
management of biodegradable wastes in Municipalities and urbanizing VDCs of Nepal. 
Initiative will be made towards modifying and updating the National Policy, 1997 for waste 
management with the participation of concerned stakeholders. Hazardous wastes generated 
from the industries and hospitals, will be managed by the institutions concerned without 
health consequences resulting from management of such wastes. The municipalities and 
urbanizing VDCs, those geographically nearer and connected to transportation for easy 
accessibility, shall work jointly in community awareness building, management of landfill 
sites, organic fertilizer production and energy development. The waste Management and 
Resource Mobilization Center will facilitate this initiative. Efforts shall be made towards 
increasing private sector participation and promotion of public-private partnership in tasks 
relating to waste management such as, collection, storage, transport, sorting, recycling and 
processing of wastes." The Concept Design of Sanitary Landfill Site for Birgunj has 
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considered all the above aspects. But the application of these measures must be ensured by 
the government as well as municipalities who will have the responsibility of operation of the 
landfill site. 

4.1.3 Environmental Policy and Plan 

Government of Nepal, for the first time in the planning history of Nepal, integrated 
environmental aspects in the Sixth Plan (1980-'85) and urged to carry out EIA of 
development Projects and programmes (NPC, 1980). This commitment was re-enforced in 
the Seventh Plan (1985-90), the National Conservation Strategy, 1988, and the Master Plan 
for Forestry Sector (1989). The Eighth Plan (1992-'97) elaborated the need for 
institutionalizing EIA system to attain the goals of sustainable development by integrating 
environmental aspects into development activities (NPC, 1992). The Nepal Environmental 
Policy and Action Plan (1993) and Environmental Strategies and Policies for Industry, 
Forestry and Water Resource Sectors (1998) also recognized EIA as an essential planning 
and management tool to internalize environmental management activities into development 
Projects. 

The Ninth Plan (1997-2002) emphasized on participatory EIA, involvement of the 
stakeholders in natural resource management and internalization of environmental 
management in sectoral development Projects and programs, with a view to attaining 
sustainable development objectives. The Environment and Natural Resource Management 
Policy, as included in the Ninth Plan, has re-emphasized the need for internalizing and 
institutionalizing the EIA system right from the local level through coordinated effort (NPC, 
1997). 

The Tenth Plan (2003-2007) has identified EIA as a priority area, and it emphasizes on 
environmental monitoring of the Project that have undergone EIA process. The Plan focuses 
on the need for setting-up national environmental standards with the strategy of internalizing 
environmental management into the development programmes. The Plan has also realized 
the need for carrying out Strategic Environmental Assessment (SEA) to promote 
environmental administration and governance. The plan emphasizes on the participation of 
the local people for environment conservation, according to the Local Self Governance Act 
2055 (1999), through the local bodies, by making them responsible and capable to manage 
natural resources at the local level. The Local Self Governance Act, 2055 also empowers the 
local bodies for the Conservation of soil, forest and other natural resources and implement 
environment conservation activities. 

During the last two and half decades, Government of Nepal has endorsed and implemented 
several sectoral policies and conservation-friendly documents which also focus on 
conducting environmental assessment, To name a few, the National Conservation Strategy 
(1988) and Master Plan for Forestry Sector (1989), Nepal Environment Policy and Action 
Plan (NEPAP I and II) (1993 and 1998) and Sustainable Development Agenda for Nepal 
(SDAN) (1993) provide a number of opportunities to internalize and institutionalize 
environmental assessment process in Nepal. SDAN emphasizes on the 

-
,conservation of 

forests, species, ecosystems, genetic resources or in other words biodiity. 
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4.1.4 Other Policies 

In view of the location of this area there is no possible impact on forest. Thus forest policy is 
not attracted. Government of Nepal has endorsed Nepal Biodiversity Strategy (NBS) in 
August 2002 which emphasizes on carrying out EIA. The focus of thP!J  on the 
conservation, management, and sustainable use of biodiversity including sharing 
of benefits arising out of the usage of biological resources (MFSC, 20). 

4.2 	Relevant Laws 	 'r 

Nepal has a wide range of regulatory framework towards the protection of the environment 
and promotion of development activities. Article 16(1) of the Interim Constitution of Nepal 
2063 (2007) as proclaims that every person shall have the right to live in a healthy 
environment. 

A number of important measures have been already been adopted with the objective of 
integrating the environmental concerns into development programmes since UNCED. The 
Environmental Protection Act (EPA), 1996 and Environmental Protection Regulations (EPR), 
1997 set the legal framework for the integration of environmental aspects into development 
projects and industrial investments. 

4.2.1 Environmental Protection Act (EPA), 1996 and the Environment Protection 
Rules EPR), 1997 

The Environment Protection Act (EPA), 1996 and the Environment Protection Rules (EPR), 
1997 are the principal regulatory frameworks to make the development programs and 
Projects environment-friendly. The law entered into force since June 1997 contains several 
provisions to internalize environmental assessment system and to maintain a clean and 
healthy environment by minimizing the adverse impacts on human beings and other life 
forms and physical objects. Section 3 to 6 of the EPA, 1996 and Rules 3 to 11 of the EPR, 
1997 contain provisions on the approal process of the IEE/EIA report. Rule 12 of the EPR 
oblige the Proponent to comply with matters mentioned in the report and other conditions, if 
any prescribed by the approval agency. As per the environmental law, the proponent is 
required to prepare EMAP for EIA study and should implement the environment 
enhancement and mitigation measures as per Environmental Management Action Plan 
(EMAP) proposed in lEE or EIA. 

The EPA, 1997 obliges the proponent not to implement the proposals without approving lEE 
or EIA reports for the prescribed Projects (Section 4). Section 6 empowers the Ministry of 
Science, Technology and Environment (M0STE) to approve the EtA report. Based on 
Schedule 2 of the EPR, 1997, this Project requires to complete the EtA process and to get 
the EIA report approved before its implementation. The EPR, 1997 provides detail provisions 
with regard to approval of the EIA report and responsibilities of the institutions during the 
Project implementation stages. MoSTE should approve the EtA report legally within 60 days 
of its receipt, in general, but no later than 90 days upon its receipt. 

The environmental legislation is very clear with regard to environmental monitoring and 
auditing and EPR, 1997 empowers the concerned agency. In this case for environmental 
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monitoring at all phases of the Project and M0STE for environmental auditing after two years 
of service start by the Project. 

Major Highlights of Environment Protection Act, 1997 are as follows: 

• Section 3: The proponent should carry out IEE/EIA of the prescribed proposals. 
• Section 4: No one should implement the proposals requiring lEE or EIA without 

approval. 
• Section 5: The proponent should submit the IEE/EIA reports for approval by the 

concerned agency for approval process. 
• Section 6: Upon receipt of such proposal, the concerned agency should approve the lEE 

report and forward the EIA report to MoSTE for approval process. M0STE should 
approve the EIA report after public notice is over. MoSTE can form a committee to seek 
suggestions over EIA reports. 

• Section 17: If any person ask for compensation, the proponent is liable to compensate 
for the loss or effect as prescribed. 

• Section 18: In case the proposal requiring environmental assessments is implemented 
without necessary approval or violates the conditions of approval, the prescribed 
authority may close down such activity immediately and may punish up to NRs. 
100,000/. 

• Section 19: A person who is not satisfied with the decision of the prescribed authority 
may appeal to the concerned Appellate Court within 35 days from the date of decision 
or order. 

• Section 23: Government may frame and implement necessary guidelines, including EIA 
guidelines. 

• Section 24: Government may frame necessary rules, including conduction of lEE or EIA, 
standards etc. 

Major highlights of Environment Protection Rules, 1997 (amendment 5 April 1999) are as 
follows: 

• Rule 3: The proponent is required to prepare lEE and EIA report as per Schedules 1 and 
2 respectively. 

• Rule 4: Before preparing an EIA report, the proponent should publish a 15 days public 
notice to provide the stakeholders to offer their opinions and concerns in writing on the 
proposal. The proponent should prepare and submit the scoping report to the concerned 
agency and forward to MoSTE for approval and MoSTE should determine the scope of 
the EIA study as submitted or amended. 

• Rule 5: In case of lEE report, the proponent should prepare and submit the TOR and get 
approval of TOR from concerned agency while in case of EIA report, the proponent 
should prepare and submit the TOR to the concerned agency, which shouIcforwardtp 
MoSTE for necessary approval 

• Rule 6: In case, the approving agency of lEE report finds appropriate 
the proponent should fulfill all the formalities of the EIA process. 

............................................................. • Rule 7: The proponent should prepare lEE and EIA report in the format as ind',?ted;In 
Schedule 5 and 6 of the EPR, 1997 respectively. In case of lEE report, the proponent 
should notice the concerned VDC, Municipality, DDC, school, health posts and hospital 
to offer their opinions and suggestions in writing before the finalization of the lEE report. 
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However, the proponent should conduct a public hearing in the project site about the EtA 
report. 

• Rule 10: The proponent should submit 15 copies of the lEE/EtA report along with the 
recommendation of the concerned VDC or municipality to the concerned agency for 
approval. 

• Rule 11: The concerned agency, after investigation, should approve the lEE report within 
21 days from the date of its receipt, and forward the 10 copies of the EIA report with its 
suggestions to M0STE within 21 days from the date of receipt. Upon receipt of the EtA 
report, MoSTE should issue a 30 days public notice in the daily newspaper to offer 
written comments of the stakeholders. MoSTE also may seek the suggestions of the 
committee, if formed for this purpose, and should approve the EIA report within 60 days 
from the date of receipt or within 90 days in case of special reason. 

• Rule 12: the proponent should implement EtA and other conditions given during the 
approval process. 

• Rule 13: The concerned agency (ministry) is made responsible for environmental 
monitoring and evaluation activities, and issue necessary directives to the proponent to 
implement environmental protection measures. 

• Rule 14: MoSTE is responsible to prepare the environmental auditing report after two 
years of the commencement of the services by the proposal. 

• Rule 45-47: Anyone wishing to receive compensation may file the application to the 
Chief District Officer (COO) and should forward the file to the concerned agency in case 
the evaluation of effects/loss. Once the loss of evaluated, the CDO should determine the 
amount of compensation within 60 days of receipt of application. The proponent should 
pay the compensation amount within 30 days of decision. In case the proponent 
(individual, institution or proponent) fails to pay within the time limit, the victim may 
submit an application, and the CDO shall auction the property of the proponent and pay 
the amount of compensation as determined. 

Ministry of Science, Technology and Environment (M0STE) published an additional notice in 
the Nepal Gazette, on 23 August 1999, stating that the proposals which are not listed in 
Schedules 1 and worth of investment of over Rs. 10 million to 1on may require lEE 
study, and those which are not listed in Schedule 2 and worth o1wtjnt of over Rs. 100 
million should undergo an EIA process. 

4.2.2 Solid Waste Management Act, 2068 (2011) 	 Qr 
Ni  

ffm 

Solid Waste Management Act, 2011 recognizes the importancficiaste management 
in maintaining a healthy environment. The act requires local body to take all the 
responsibility to construct and operate the infrastructure or structure required for the 
collection, final disposal and processing of solid waste, including construction of any transfer 
station, landfill site, processing plant, compost plant, and bio gas plant for the management 
of solid waste. 

Section 4 of the Act assign the local body to manage or use otherwise the solid waste 
discharged or dumped in collection center, transfer station or treatment plant or collected 
during cleaning. As per Section 4, Sub-section 2 of the Act, the responsibility for processing 
and management of hazardous waste, medical waste, chemical waste or industrial waste 
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under the prescribed standards shall rest with the person or institution that has generated 
the solid waste. 

According to Section 6, Sub-section 1 the local body shall have to prescribe for segregation 
of solid waste at source by dividing the solid waste into different categories including at least 
organic and inorganic. Similarly, as per Sub-section 2 of the Act, a person, institution or 
entity that produces solid waste shall require carrying them in the collection centre, Local 
body may provide necessary technology, goods, equipments, containers, etc. to them. 

4.2.3 Solid Waste Management Rules, 2070 (2013) 

The Solid Waste Management Rules, 2070 was formulated as per provision made in Article 
50 of Solid Waste Management Act, 2068. The Rules contain 27 sections that provision the 
methodology, procedures, technology and execution of solid waste management. 

Section 3 of the Rule describes about the segregation and management of solid waste. It 
has mentioned that while segregating solid waste in degradable and non-degradable waste 
at source, it is essential to segregate waste into hazardous and chemical waste. It also 
states that the local body will be responsible for conducting awareness program regarding 
source reduction, source separation and adopting suitable technologies. 

Section 5 of the Rule outlines management and execution of hazardous/chemical waste. 
Similarly, Section 7 of the Rule states about the standard of vehicles for transportation of 
solid waste. 

4.2.4 Local Self Governance Act, 2055(1999) and Local Governance Rules, 
2056(1999) 

The role of local government in the development and avoiding environmental degradation by 
promoting conservation and enhancement environmental activities is crucial. Realizing this 
hard core fact, GON has promulgated local governance act in 1998 and Local Governance 
Rules, 1999. The Act and Rule has followed the spirit of decentralization and strengthening 
the local government agencies. In a number of sections of this Act deals with land use 
planning and implementation, environmental conservation and land development. It also 
contains section dealing with land acquisition by local bodies. 

Section 55 empowers VDC to levy taxes on utilization of natural resources. Section 68 lists 
the property of the VDC which includes natural resources. Section 189 of the Local Self-
Governance Act provides the powers and functions of the District Development Committees 
(DDC) which include formulation and implementation of plans for conservation of forest, 
vegetation, biological diversity and soil. 

Section 189 of the Local Self Governance Act provides the powers and functions of the 
District Development Committee (DDC) which include formulation and implementation of 
plans for conservation of forest, vegetation, biological diversity and soil. 

4.2.5 Land Acquisition Act, 2034 (1977) 

The Land Acquisition Act, 2034 (197A$ amendment in 2049 (1993) guides the 

compulsory acquisition of land in the cfFy1e Lad Acquisition Act, 2034 (1977) and the 
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Land Acquisition Rules 2026 (1969) are the two main legal instrument that specify 
procedural matters of land acquisition and compensation. Government can acquire land at 
any place in any quantity by giving compensation pursuant to the Act for the land acquired 
for any public purpose or for operation of any development project initiated by government 
institutions (Section 3 and 4). This Act empowers the government to acquire land for public 
purposes, by providing compensation for the private land and properties, as determined by 
the Compensation Fixation Committee. 

The Land Act, 2021 (1964) also contains provisions related to compensation issues, 
particularly on the maximum size of individual landholdings. According to the Act, a 
landowner may not be compensated for more than he/she is entitled to hold the land. The 
Land Act also specifies the compensation entitlements of registered tenants on land sold by 
the owner or acquired for development purpose. 

4.2.6 Town Development Act, 2045 (1992) 

The Town Development Act, 2045 (1992) was enacted taking into accounts the following 
objectives: 

• To promote guided expansion of the existing townships into urban area, 

• To provide necessary service and facilities to the residential citizens, 
• To make necessary management of the required facilities to the economic interest of the 

urban people. 

Clause 9 of this Act empowers the Town Development Committee to regulate control or 
prohibit any act or activities, which has an adverse effect on public health or the aesthetics of 
the town or any way pollutes the environment. It contains penalty provisions in the form of 
fines for the violation of the Act. However, no specific legal provision has been mentioned in 
this legislation regarding the solid waste management in the urban area. Amendment in this 
legislation has included word "Sewage system and sanitation" and conferred powers to 
Town Planning Board for planning and approval of the town planning. 

4.2.7 Soil and Water Conservation Act, 2039 (1982) 

The Soil and Water Conservation Act, 1982 and its Rules 1985 contain several provisions to 
regulate activities in the watershed area. However, the Project area has not been declared 
as a protected watershed and, therefore, the legal provisions thereof are not applicable for 
this Project. 

4.2.8 Public Road Act, 2048 (1991) 

The landfill site will require construction/improvement of access road for the transportation 
facility to the proposed landfill site and borrow areas, and, therefore, relevant provisions of 
the Public Road Act, 2048 may be attracted. Based on this Act, the Proponent, therefore, 
should plant road side trees and handover it to the local bodies for management and 
utilization purposes (Section 16). The Act also provides provisions to operate quarries and 
borrow pits and other facilities during ro ruction (Section 17). 

W/"P 	1• 
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4.2.9 Other Relevant Laws 

The Labour Act, 2048 prohibits the over utilization of the labour. Section 27 of the Act has 
made the provision relating to health and safety of the hired labour. Section 4 states that 
prior work permit is required to the non Nepali citizens and they are allowed to work in Nepal 
for certain period only in the area where Nepalese work force is not available and not 
competent. Section 5 prohibits hiring of labour under 14 years old. Section 18 states that 
thirty minute must be allowed as rest and/or refreshment should be given in every five hours 
of work. This section also states over time shall be paid at the rate of 1.5 times normal 
wages rates. The normal working hour shall be 8 hours beyond that shall be considered as 
overtime. 

Review of existing legal regime on the environment and sectoral legislation calls upon the 
Proponent to integrate environmental protection measures in this Project to avoid, mitigate 
or compensate adverse environmental impacts. 

4.2.10 Plant Protection Act, 2064 (2007) 

The Plant Protection Act, 2064 (2007) is made to provide laws for protection of plants 
enacting legal provisions for preventing the introduction, establishment, prevalence and 
spread of pests while importing and exporting plants and plant products, promoting trade in 
plants and plant products by adopting appropriate measures for their effective control. 

Section 3 provisions establishment of committee to make advice and suggestions to the 
Government of Nepal on policies on the quarantine of plants or plants products. A person or 
body wishing to export plants, plant products, biological control agents or beneficial 
organism may obtain the phyto-sanitary certificate (Section 12). For the purpose of making 
inspection of plants, plant products, biological control agents, beneficial organism or other 
articles, the Ministry of Agriculture may designate any employee who possess the 
qualification as prescribed, as inspectors (Section 14)1.  Section 23 states penalties to any 
person who commits the offenses set forth in various clauses of section 22 dealing with 
offense and penalties. 

4.2.11 Aquatic Animal Protection Act, 201 8(1961) 

The provision of the Aquatic Life Protection Act, 1961 obliges the proponent to enforce 
necessary measures at construction sites in order to maintain aquatic ecosystem and safe 
movement of aquatic animal. The proponent should establish fish hatchery or a nursery, 
close to the dam site of the water resources projects (where fish ladder construction is not 
possible), for artificial reproduction and ex situ conservation (section 

4.3 	Guidelines and Manuals 	 . 

4.3.1 National EIA Guidelines, 2050 (1993)  

The National EIA Guidelines, 1993 developed by the National Planning corrTrion (NPC) in 
conjunction with international Union for Conservation of Nature (IUCN), set out the process 
for the environmental review and ma&aement of infrastructure projects in all sectors and 
the respective roles of certain government agencies and the project proponents. These 
guidelines were part of a comprehensive program  to develop the national and sectoral 
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guidelines for establishing a national system for environmental impact assessment which 
was a part of the Government's National Conservation Strategy and Nepal's Seventh Year 
Plan. The guideline was endorsed by the GoN on 27 September 1992 and gazette on 19 
July 1993. 

The Guideline includes elaborated procedures for EIA report preparation and also includes 
key areas to be looked into (socio-economic, biological and physic-chemical, and cultural 
impacts) during the EtA study. The guideline also provides a basis for proposing 
environment protection measures in order to avoid, eliminate, minimize and/or mitigate each 
adverse impact and to augment beneficial impacts resulting from the Project (NPC, 1993). 

4.3.2 Environment Management Guidelines, 1997 and the EIA Policy Document for 
the Road Sector (DoR 1997 and 2000) 

During the implementation of this Project, an access road should also be 
constructed/improved which can be made environment friendly by considering the issues 
and aspects as included in the Environment Management Guidelines, 1997 and the EIA 
Policy Document for the Road Sector (DoR 1997 and 2000). 

Environment Management Guidelines, 1997 highlights operational practices for all road 
maintenance, rehabilitation and construction activities. The guideline consists of 
environmental mitigation measures to be incorporated into road projects, procedures for 
public participation, and socio-economic considerations. Implementation methods for 
undertaking mitigation measures for each of the activities are also given in the guideline. The 
Guideline suggests methods for determining how and when the public should be included in 
the environmental analysis. The guidelines also advise on socio-economic impacts and 
strategies for reducing or avoiding the potential negative impacts and for maximizing the 
beneficial impacts to local residents. 

The EtA Policy Document for road sector explains how environmental practice be 
incorporated in road construction activities. It gives clear, practical guidance and explains 
where more information can be found in support of particular issues. Emphasis is given to 
straightforward, achievable and effective measures which can be incorporated into 
engineering practice to achieve the main principles of sound environmental management. 

4.3.3 Urban Environment Management Guideline, 2068 

The Urban Environment Management Guideline, 2068 has been enacted in order to 
minimize adverse environmental impacts due to development activities in the urban area; to 
protect and preserve national heritage; to assure human health related rights; and to ensure 
clean environment friendly sustainable urban development. 

The guideline deals with management of solid waste and hazardous waste; minimization of 
air pollution and energy consumption; minimization of noise pollution; supply of drinking 
water, its quality and minimization of water pollution; Greenery, open space and agricultural 
land conservation; management of urbanization, building design and energy technology etc. 
The guideline also elaborates on managemer 	institutional requirement for the 
implementation of urban environment 	 The guideline further 
categorizes hazardous wastes in terms of was 	 u4y; chemical characteristics; 
hazardous nature etc. 
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The Generic Standards, Tolerance Limits for Wastewater Discharged into Inland Surface 
Water from Combined Waste Water Treatment Plant as outlined in Schedule 2 of the 
Guideline is as follows. 

S. No. Parameter Tolerance Limits 

1 Temperature, 00 <40 
2 pH 5.5 -9.0 
3 Total Suspended Solids, (mg/1) 50, max 
4 BOD 5  at 20°C, (mg/1) 50, max 
5 Oils and Grease, (mg/1) 10, max 
6 Phenolic Compounds, (mg/1) 1, max 
7 Cyanides as CN, (mg/1) 0.2, max 
8 Total Residual Chlorine, (mg/1) 1 
9 Sulfides as S, (mg/1) 2, max 
10 Fluorides as F, (mg/1) 2, max 
11 Arsenic as As, (mg/1) 0.2, max 
12 Cadmium as Cd, (mg/1) 2, max 
13 Hexavalent Chromium as Cr, (mg/1) 0.1, max 
14 Copper as Cu, (mg/1) 3, max 
15 Lead as Pb, (mg/1) 0.1, max 
16 Mercury as Hg, (mg/1) 0.01, max 
17 Nickel as Ni, (mg/I) 3, max 
18 Zinc as Zn, (mg/1) 5, max 
19 Selenium as Se, (mg/1) 0.05, max 
20 Ammoniacal Nitrogen, (mg/1) 50, max 
21 Chemical Oxygen Demand, (mg/1) 250, max 
22 Silver, (mg/1) 0.1, max 

4.4 	Institutions 

4.4.1 Local Institutions 

(a) 	Birgunj Sub-Metropolitan City 

Birgunj Sub-Metropolitan City is the city whose solid waste is going to be disposed off in the 
proposed landfill site. The operation of the landfill site will be carried out by the municipality. 
The Municipality might provide recommendation letters for inclusion in the EIA study report 
for its timely approval from the MoSTE. The Municipality must ensure that only the municipal 
wastes are disposed off in the proposed landfill site, proposed mitigation measures for the 
operational phase and monitoring activities are carried out as suggested in the EIA report. 

Implementation of the Project will be the responsibility of Project Manager, Project 
Implementation Unit (FlU), STIUEIP-Birgunj with technical assistance from Department of 
Urban Development and Building Construction (DUDBC), Project Coordination Office (P00) 
that will undertake environmental assessment functions, as well as monitoring of sub-
projects and provision of advice relating to design of environmental mitigation and 
enhancement measures, and the setting of environmental quality standards. 

Rk 
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(b) Village Development Committee 

The proposed landfill site is located at Ward 7 and Ward 9 of ltiyahi and Bishrampur VDC 
respectively of Bara District. The Municipality might provide recommendation letters for 
inclusion in the EtA study report for its timely approval from the MoSTE. The VDC can 
educate the local people and facilitate in convincing for necessary support for Project 
construction in time. Based on the Local Self-Governance Act (1999), the VDCs can plan 
and implement the environmental conservation programmes and the Project can assist in 
VDC's activities. The VDC will facilitate the Project in issuing permits regarding the use of 
necessary quarries, borrow pits, spoil and construction waste disposal area and temporary 
land required for construction purpose. 

(c) District Administration Office 

The District Administration Office (DAO), Parsa and Bara could assist the Project in avoiding 
and/or resolving any conflict during the Project implementation. Similarly, the Chief District 
Officer of the respective districts might facilitate the implementation of the Project by issuing 
permits regarding the use of necessary quarries, borrow pits, spoil and construction waste 
disposal area and temporary land required for construction purpose. 

(d) District Development Committee 

The Parsa DDC and Bara DDC could play a pivotal role for timely completion of the Project 
by educating local people and also enabling the Project in resolving any conflict during 
Project implementation. 

4.4.2 National Institutions 

(a) Ministry of Science, Technology and Environment (M0STE) 

Once the EIA report is received, M0STE might approve it in stipulated time period as per the 
EPR, 1997 with view to assist the Proponent to implement the Project in time. As per the 
environmental law, MoSTE should be involved in preparing the environmental auditing report 
after two years of operation of the Project. Also it can appoint or designate environmental 
inspectors to ensure the compliance of the environmental requirements, if any, during the 
construction and operational stages. Furthermore, MoSTE has ample opportunities to issue 
guidance and instruction(s) to make the Project environmentally sound and sustainable. 

(b) Ministry of Urban Development 

Within the urban sector, the Ministry of Urban Development (MoUD) as Project Execution 
Agency has overall responsibility for environmental safeguarding. The specific responsibility 
is as follows: 

	

• 	Review and comments on EtA for final approval from MoSTE. 

	

• 	Give permission for Project Implementation. 

	

• 	Review of monitoring reports of project construction and operation and give comments 
for corrective actions. 
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(c) 	Department of Urban Development and Building Construction (DUDBC) 

The DUDBC, Project Coordination Office (P00), as co-ordination, monitoring and 
implementation agency is responsible for overall coordination, monitoring and 
implementation of STIUEIP and environmental monitoring/management works assisted by 
Project Management Support Consultant (PMSC). The specific responsibility is as follows: 

Review and comments on EtA for final approval from MoSTE. 

• 	Give permission for Project Implementation. 

• 	Review project design & contract documents against approved EIA measures and 
national environmental standards and give comments for corrective actions. 

• 

	

	Review of monitoring reports of project construction and operation and give comments 
for corrective actions. 

4.5 	International Convention 

The number of legally-binding international instruments (conventions, treaties, protocols or 
agreements) have been adopted for the conservation of biological species and the natural 
environment. Nepal has also ratified or accessed a number of such instruments and she has 
lots of obligations and commitments on the management of natural environment and 
biodiversity. As per the Nepal Treaty Act, 1991 [Section 9(1)], the provisions included in such 
international instruments are above the national laws. 

4.5.1 Convention on International Trade for Endangered Species (CITES) of Wild 
Fauna and Flora, 2032 (1973) 

Nepal is the Party to the Convention on Biological Diversity (CBD), Convention on the 
International Trade in Endangered Wild Fauna and Flora (CITES), Convention on Wetlands 
of International Importance Especially as Waterfowl Habitat (Ramsar Convention) and World 
Heritage Convention, which are related to species conservation, international trade of 
species and their products, and conservation of wetlands, and natural and cultural heritage. 
The country as a whole is obliged to implement the Convention's provisions. The project 
area does not contain World Heritage Sites and Wetlands of International Importance. 
Furthermore, the Project will not be involved in the international trade of wild fauna and flora. 
However, the Project will make every effort to respect the provisions of such environment-
related instruments and least damage the natural resources and the environment. 

4.5.2 The Convention on Biological Diversity, 2050 (1992) 

The Convention on Biological Diversity was signed by Nepal at Rio de Janeiro on June 12, 
1992. The convention and particularly Article 14 provides broad framework on the need for 
carrying out EtA to minimize adverse impacts of the proects and programs on biodiversity. 

4.5.3 Nepal is signatory to many international convention, which deal with the protection of 
environment. Some of them are as listed below: 

• Convention on International Trade in Endangered Species of Wild Fauna and Flora, 
(CITES), 1973. 

• UN Convention to Combat Desertification, 
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• Basel Convention on the Control of Transboundary Movements of Hazardous Wastes 
and their disposal, 1989. 

• Viena Convention for the Protection of the Ozone Layer, 1985. 

• UN Framework convention on Climate Change, 1992. 

• Plan Projection Agreement for the South East Asia and the Pacific (as amended), 1956. 
• Convention on Biological Diversity, 1992 

• Conservation for the protection of the World Cultural and Natural Heritage, 1972. 

Besides the international legally binding instruments, there are other instruments such as 
Stockholm declaration, Rio declaration and also Agenda 21 - a blue print of action - for the 
21st century, which obliges the UN member states to adopt necessary measures on EIA 
application so as to minimize potential environmental impacts and augment beneficial 
environmental impacts. The Stockholm and Rio Declarations also encourage the UN 
member States to integrate EIA process in the overall decision-making, planning and 
implementation of the development projects and programmes. 

In this context, there are ample opportunities to internalize and institutionalize EA system in 
avoiding and mitigating adverse environmental impacts and make the development 
initiatives environment-friendly, economically beneficial and sustainable. 

4.5.3 Basel Convention 

The Base? Convention on the Control of Transboundary Movements of Hazardous Wastes 
and their Disposal was adopted on 22 March 1989 by the Conference of Plenipotentiaries in 
Base?, Switzerland, in response to a public outcry following the discovery, in the 1980s, in 
Africa and other parts of the developing world of deposits of toxic wastes imported from 
abroad. The overarching objective of the Base? Convention is to protect human health and 
the environment against the adverse effects of hazardous wastes. The provisions of the 
Convention center around the following principal aims: (i) the reduction of hazardous waste 
generation and the promotion of environmentally sound management of hazardous wastes, 
wherever the place of disposal; (ii) the restriction of transboundary movements of hazardous 
wastes except where it is perceived to be in accordance with the principles of 
environmentally sound management; and (iii) a regulatory system applying to cases where 
transboundary movements are permissible. 

4.5.4 Minamata Convention 

The objective of the convention is to identify and promote good practices relating to the use 
of human rights obligations and commitments to inform, support and strengthen 
environmental policy making, especially in the areas of environmental protection and 
management. A Global Symposium on Environmental Rule of Law, held at the first United 
Nations Environment Assembly (UNEA) in Nairobi, brought together Chief Justices, Heads 
of Jurisdiction, Attorneys General, Auditors General, Chief Prosecutors, lawyers and legal 
experts to raise awareness of the role of environmental law as an indispensable tool in 
achieving sustainable development and a Green Economy. 
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5. EXISTING ENVIRONMENTAL CONDITION 

5.1 	Physical and Chemical Environment 

5.1.1 Geophysical: Location, Topography, Geology and Soils 

The proposed Sanitary Landfill Site for Solid Waste Management of Birgunj Municipality lies 
in ltiyahi and Bishrampur VDC Ward No. 7 and 9 respectively of Bara District in Central 
Development Region of Nepal. The Singaha river located on the western part of the 
proposed sanitary landfill site touches Ward No. 19 of Birgunj Sub-metropolitan city. The 
proposed sanitary landfill site is linked with Birgunj via existing 1.0km gravel road from 
Nagwa ward no. 19. 

The proposed SLF with a total area of 10.76 ha is located in the Terai plain. Geographically 
it is located at 26 0 59'47" north latitude and 84 0 53'20" east longitude with average altitude of 
80.5m. The landfill site area consist plain terrain mainly of quaternary sediments constituting 
cultivated land. It is composed of very fertile soil mixed of clay, silt and sand. The geological 
profile is presented in Figure 5.1. 

Birgunj Municipality, with a total area of 21.17 sq.km ., is located in the Terai plain (northward 
extension of Indo-Gangetic plain). It lies in Parsa district of Narayani zone in 
Central Development Region of Nepal. There are 19 wards in this municipality. 
Geograplhically, it is located between 26°57'45" - 27°02'30" north latitude and 84 0 52'15" - 
84 0 55'00" east longitude. The eastern part of this city is bordered by another district - Bara 
whereas the southern and south western part by Bihar State of India. Birgunj is one of the 
major gateway town to India and more than 50% of total foreign trade is carried out via this 
town. 

Birgunj Sub-metropolitan city has elongated shape with a maximum north-south length of 8 
km and east-west width of 4 km. The altitude ranges from about 78 m in south near border 
area to 87m in the north. However, there is high micro-topographical variation. 

5.1.2 Climate 

The climatic condition is sub-tropical monsoon with very hot and wet summer. The mean 
annual temperature ranges from 23.8°C to 24.5°C. The maximum extreme daily temperature 
recorded is 41 .6°C in May and minimum is 4.5°C in January. The annual rainfall ranges from 
about 1300 mm to 2800 mm with an average of 1800 mm. More than 82% precipitation 
occurs in 4 summer months (June to September). Average sunshine duration ranges from 
7.26 - 7.50 hr/d and average wind speed ranges from 1.95 - 2.31 km/hr. 

5.1.3 Surface and Ground Water 

Basin area of Singaha river up to the Sanitary landfill (SLF) site located at eastern side of 
Birgunj is 12km 2  having 20 years flood level at 79.486m and flood discharge of 49.02m 3/s. 
The ground water table at the western part of the SLF near the singaha river varies between 
4.25m to 3.75m below ground level whereas the eastern part possesses 2.50m below the 
ground level. 

l-7 \ 
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Birgunj is drained by two rivers - Sirsiya in the west and Singaha in the east. Singaha river 

originates about 4 km upstream from the northern border of the municipality whereas Sirsiya 
originates from far northern area. These rivers are flooded during summer monsoon and 

river bank cutting particularly at the meander bend during flooding is common. The water in 
these rivers during dry winter period is very low. 

5.1.4 Land Use and Land Cover 

The land use type of the SLF is agricultural land with sparse vegetation owned by the Birgunj 
Municipality holding land ownership certificate. 

For Birgunj nearly 73% area is under cultivation followed by residential area (11%), rural 

residential area (2.1%), business mixed with residential area (4.3%), industrial area (3%), 

institutional area (4.3%), open land (0.7%), and ponds (0.4%). 

5.1.5 Slope Stability 

I 
The proposed Sanitary Landfill Site is stable and no traces of soil erosion is detec 

is harmful to waste landfill works. 

5.1.6 Air and Noise Level  

As the proposed sanitary landfill area in ltiyahi and Bishrampur VDC of Bara District lies in 
the rural settings not affected by industrial emissions, vehicular movement and other 
infrastructures developments, the air and noise of the subproject area is assumed fair at 
present condition. 

Information on air quality of Birgunj is scanty. The only available data is 8-hour survey 
conducted in 2000 (Table 5.1). It shows a very high concentration of particulate matters less 
than 10 microgram and total suspended particulates in the air as compared to the national 
standard and the standards fixed by WHO. Birgunj had higher carbon monoxide and lead 
concentration in the air as compared to other part of the country located in middle hills. 

Table 5.1: PM1. TSP. SO ,). 	CO. and Pb Measurements 

Altitude Site (mast) Date Time 
Parameters  

PMIO 
3 

________ 
TSP 

3 
S02 

3 
NO2 

3 
CO 

3 
Pb 

(pg/rn ) (pg/rn 
) 

(pg/rn ) (pg/rn 
) 

(pg/rn) (pg/ 	)  

Birgunj 	091 	30/11/2000 110:00 	782.90 567.80 	63.00 23.00 378.00 0.27 

18:00 
Tolerance 1 	120 230 	70 80 1 10,000 0.50 

Source: Nepal Health Research Council and Nepal Environmental and Scientific Services (P) Ltd., 
Nepal Gazette B.S. 206014119 (August 2003). 

Many families within the project VDC are using fuel-wood and dung-cakes for cooking. 

Indoor pollution is another environmental problems associated with health hazard. 

The landfill site area does not have any form of noise pollution as such because there is no 
outside encroachment. The vehicular movement is very low with no industry nearby. The 

nearest settlement from the proposed SLF is Mushharwa in Bishrampur VDC which is 2km 
east of SLF and ltiyahi settlement located around 2km North East of SLF. Nagwa ward No. 

19 of Birgunj Municipality is around 1km west of SLF connected by existing gravel road, 
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5.1.7 Water Quality 

(a) Surface Water 

The surface water quality of Singaha river flowing north to south at the western side of the 

proposed landfill site is fairly good. The surface water quality sampled and tested at 

upstream and downstream of the landfill site is presented in Annex 8. People are very much 
concerned about the surface water to be polluted by Solid Waste dumping operation. 

(b) Ground Water 

Ground water quality of the project area was tested taking sample from nearby tube well. 

The quality of the water was noted potable for drinking purpose. The physical and chemical 

characteristic of the groundwater is kept in Annex 8. 

5.1.8 Odor Level 

Presently, there is no odor problem encountered in the project vicinity. In other words, the 

project area is quite pristine in terms of air, noise and odor level. 

5.2 	Biological Environment 

The subproject area does not fall in any restricted areas, places of cultural, historical and 

archeological importance I monuments, conservation areas, wild life national parks, and any 

other places where the law of the land prohibits any construction activities. Parsa Wildlife 

Reserve is located around 31km north of proposed Sanitary Landfill Site. It is indicated in 

Figure 3.1: Location Map. 

5.2.1 Flora and Fauna 

The proposed SLF consists of agricultural land with sparse vegetation mostly concentrated 
at the western part constituting trees of girth size ranging from 0.3m to 0.90m. The details of 
the major trees noted within the proposed landfill site area are as follows: 

S.No. Tree Size (Girth) J Species Numbers 
1 >0.30 - 0.60m Masala (Eucalyptus camaldulensis), Sissu 633 

(dalbergia sisso), Sirish (albizia sp), Teak 
(tectona grandis), Biruwa, Kukath (Indigo fere 
atropurpurea), Chhatiban, Bachkarai, Mango 
(magnifera md/ca), Jamun (syzygium cumini), 
Run[, Nimbu (azadirachta md/ca), Sohajan, 
Gagal, Pithwa  

2 >0.60 - 0.90m Sirish (albizia sp), Sisau (dalbergia sisso), 92 
Masala (Eucalyptus camaldulensis), Bach karai, 
Tilka, Mango (magnifera i/ca), Bel, Kathar, 
Runi, Gular, Bayar, Pithwa, Kadam, Simal 
(Bombax ce/ba var. leiocarpum), Kukath 
(Indigofere_atropurpurea)  
Pithwa, Peeple (ficus religiosa), Kadam 3 >0.90 - 1 .80m 8 
(anthocephalus chinensis), Sisau (dalbergia sisso), 
Mango (magnifera md/ca), Bachkara/  
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Almost all the area within the municipality is under cultivation and built up area. There is no 
natural forest area with considerable size except a few patches of orchard and nurseries 
scattered in different places. The flora species found in Birgunj are Sisau (daibergia sisso), 
Sins (albizia sp), Kadam (anthocephalus chinensis), and groves of Bamboo (Bombax sp). 
Groves of bamboo are common found in the area. Exotic species such as Sapeta is also 
found in different parts of Birgunj. Kans and Narkat are also found in the flood plain and 
banks along the river. 

Mammals reported from the subproject area are Nyauri (Herpestes edwardsi), Syal (Canis 
aureus) and Musa (Rattus rattus). Major bird species reported are Battal, Bhangera (Passer 
domestica), Saras (Grus ant/gone), Suga (Psittacala krameri), Koili (Eudynamys 
scolopacea), Parewa (Columba I/via), Dh ukur (Streptopelia or/entails), Dang re (Aeridotheres 
fuscus) and Kauwa (Corvus macrorhynchos). 

In the context of fish and other aquatic animals, Occasional ponds and seasonal river 
(Singaha river) provide aquatic habitats in which small fish, frogs and a range of 
invertebrates are invariably found. It is likely that surface water flows in the ason are 
important for the distribution of aquatic organisms 

5.3 	Socio-economic and Cultural Environment 	 j 
7T 

5.3.1 Population, Communities and Occupation 

As per Population Census of 2011, total population of the Itiyahi and Bishrampur VDC is 
6,659 and 6,321 and household number is 977 and 912 respectively. Male comprises about 
53.24% while female 46.76% for ltiyahi and 52.46% male and 47.54% female for Bishrampur 
VDC. The population by caste/ethnic group comprises Muslim (13.43%), Tharu (11.31%), 
Yadav (10.43%), Brahmin Hill (5.29%), Kanu (4.64%), Koiri (4.51%), Tell (4.11%), Chamar, 
harijan (4.11%), Kurmi(3.95%), Tamang (3.47%), Kalwar (3.34%) and Chhetri (3.09%). 
Total literacy rate is 55%. (District and VDC profile of Nepal-2010). 

Similarly, As per census 2011, Birgunj Municipality had a total population of 135,904 with 
annual district growth rate of 1.90%. Male comprises about 53.405% and female 46.595%. 
There are more than 70 caste/ethnic groups. Among them 20 caste/ethnic groups have 
population more than 1% in the total population. Those are Muslim (17.4%), Kanu (7.3%), 
Hill Brahamin (7.3%), Kurmi (5.9%), Newar (5.6%), Kalwar (4.5%), Marwadi (4.4%), Sonar 
(4.1%), Chhetry (3.9%), Baniya (3.3%), Kayastha (3.3%), Yadav (2.7%), Terai Brahamin 
(2.7%), Tell (2.4%), Tharu (1.8%), Koiri (1.7%), Rajput (1.4%), Badhae (1.4%), Dhanuk 
(1.3%) and Nuniya (1.2%). (District and VDC profile of Nepal-2010). 

About 52% of the Population involved in economic activity above 10 years of age is 
economically active. Majority of the economically active population is engaged in agriculture 
followed by trade, service and labor. Total literacy rate is 69.5%, comprising of 79.21% 
among male and 57.72% among female. The town is experiencing high level of in-migration. 
This has resulted into the emergence of squatter settlement in several areas of the town. 

Total literacy rate is 39.4% for Bishrampur VDC and 32.7% for Itlyahi. Economically active 
population is engaged in agriculture followed by trade, service and labor. (District and VDC 
profile of Nepal-2010). 
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5.3.2 Project Affected Family 

There are no project affected families within the proposed landfill site area. All the land area 

is owned by the Birgunj Municipality. Temporary structures and people living illegally within 

the project area are nil, thus land acquisition and resettlement issues need not to be 

assessed. The waste collection and transportation will be carried out within the existing 

footprint without affecting the private properties of Birgunj Municipality. The nearest 

settlement from the proposed SLF is Mushharwa in Bishrampur VDC which is 2km east of 

SLF and ltiyahi settlement located around 2km North East of SLF. Nagwa ward No. 19 of 

Birgunj Municipality is around 1 k west of SLF connected by existing gravel road. However, 

detail of land owner whose land has been acquired by the Municipality is presented under 

Section 5.3.10 under this Chapter. 

5.3.3 Health and Sanitation 

Bara District consists of 1 Government hospital, 4 primary health care centre, 11 health 
posts, 83 sub health posts, 300 primary health care out reach clinic and 492 EPI clinic. 
Present sanitation coverage is 17.49% - rural and 52.50% - urban. and present water supply 
coverage is 88.04% - rural and 100% in urban. 

Birgunj has 8 hospitals, 2 institute of medical sciences, 2 Nursing Homes and one clinic. 
Those hospitals are Narayani zonal hospital, A.M.0 hospital, Sabottam Maternity home, 
Kediya eye hospital, Shiva hospital, Shree Ram hospital, national medical hospital, and M.B. 
Kediya dental hospital. The present sanitation coverage of ltiyahi and Bishrampur is 19.06% 
while water supply coverage is 88.58%. 

The common diseases reported are gastroenteritis and diarrhea. It may be due to poor water 
quality, lack of proper surface drainage systems and solid waste management. 

According to Municipality Profile (2007), there are approximately 4.70 main and 40.54 km 
tributary drains for storm water discharge. These existing drains are not adequate. So, 
inundation and flooding during rainy season are common. 

There is no centralized sewerage collection and disposal system in Birgunj. The present 

system of sewage disposal is the on-site sanitation with septic tank and soak pits. The 

Municipality Law requires each household to construct a toilet and a septic tank. About 51% 

households do have modern toilet, additional 22% households have ordinary toilet but 25% 

households do not have toilet. Though most of the houses do have septic tank, but very few 

have soak pits for soaking away the effluent of the septic tank. The disposal of the septic 

tank effluent directly to open road-side drains is causing serious environmental and health 

hazard. During the dry period, the situation is worst due to absence of diluting storm water. 

The municipality does not have facilities for the collection and disposal of the septic tank 

solids. Generally the private operators provide these kinds of services and were found to 

dispose the solids in the road side drains or in the vacant land. As a result the possibility of 
infecting from water borne diseases including germination of mosquito in the region is very 

high. 

} 

5.3.4 Solid Waste Management . 

Solid waste is collected by BirgunMunfEpality It provides waste collection and sweeping 

services. The containers/bins are plaà.fferent strategic locations which are used by 
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households, institutions and the commercial sector in the town. There is no organized door-
to-door collection system in Birgunj. Majority (78%) of the households dispose their waste 

still in public places and only 10.5% households use fixed places or containers. Waste is 

transported using tractors and open trailers. In the absence of a permanent sanitary 

dumping site, a daily estimated 47.57 tons of garbage is being dumped haphazardly along 

river banks, ponds, by-pass road and open spaces. Nearby areas of those places are prone 

to serious health hazard. 

5.3.5 Industries 

Around 43 industries are registered and approved in the Bara district most of them 
concentrated near Tribhuvan Rajmargh in between Birgunj and Path laiya road. 

According to district profile (2007), more than 163 different type of industries are located 

within the Birgunj municipality. The major types are soap, plastic, textile, garment, metal, 

leather, distillery, pharmaceutical etc. There are many big and small industries located along 

Birgunj-Simara Highway in the upstream area. Many industries do not have affluent 
treatment facilities and it is directly disposed to local streams. As a result, local streams 

downstream from the site of such streams are polluted. Sirsiya river which is frequently 
flooded in the western part of the municipality is highly polluted from effluent 

discharged in the river. It has increased the risk of health hazard. 	 ' 

5.3.6 Agriculture Development  J \  

Agriculture is still the major source of family income of majority of people living 
city core. Paddy, wheat, maize, jute, sugarcane, potato are the major crops grown 

area. Lentills and peas are also grown. The fruits commonly grown are mango, leechi, 

pineapple, banana and lemon. Similarly, vegetables like cauliflower, cabbage, lady finger are 

also grown. 

5.3.7 Infrastructure Facilities 

Water Supply: The main source of drinking water in Birgunj and Bara is the deep tube well 
ground water. Bara District consists of total 18,633 tap/piped water system and 85,671 
tubewell/hand pump. At present there are four pumping stations operated by Nepal Water 
Supply Corporation that supply 8 million liters of water to the Sub-metropolitan city. Nearly 
6,067 households have piped water supply facility, 1,210 households have drinking water 
facility from public shallow tube wells and 7,819 households have drinking water facility from 
shallow tube wells. The water quality from deep tube wells is reported to be safe for drinking 
water but from shallow tube wells is usually contaminated by surface water and seepage of 
wastewater. 

Communication: Birgunj has good communication system. More than 13,800 telephone line 
has been distributed. There are three post offices, four FM radios, 6 currier services and 
quite a few internet facilities within the municipality. More than 199 daily, weekly, monthly 
and quarterly newspapers are published. 

Similarly Bara district possesses around 4270 telephone line. There are 1 district post office, 
13 regional post office, 70 additional post office facilities with 35 daily, weekly, monthly 
newspapers. 

Transportation: Birgunj and Bara district is quite accessible. It is linked with different places 
via the Tribhuvan Rajpath and East-West Highway. There are around 83km black toped 
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road, 68km gravel road and 16km earthen road in Bara District. Similarly, there are 115 km 
of black toped road, 83 km graveled and 82 km earthen roads and a number of trails within 
the municipality. Overall roads in Birgunj are in a poor condition. Simara Airport is located 
about 22 km to the north of the city. There are more than 5200 Riksa, 313 Tempu and 456 
Tanga in Birgunj providing transportation services. Traffic congestion particularly in the city 
centre is observed. 

Electricity: Electricity supply operated by NEA is from the national power grid. There are 
more than 15245 service connections in which 14,100 is for the purpose of domestic use, 
860 for industrial, 50 for commercial and 8 for drinking water. In Bara district, total 74,169 
population use electricity, 31,934 kerosene, 179 biogas and 926 solar energy. 

Electricity is mainly used by majorities for lighting purpose whereas wood is still found to be 
major source of energy for overall domestic purposes i.e. cooking and boiling. Kerosene and 
dung patch/cake are also used by large number of people. It shows the higher possibility of 
infection from the indoor pollutions. 

Institutions: Birgunj is also an administrative centre. There are more than 70 regional and 
district level administrative offices located within this municipality. There are more than 48 
primary schools, 7 lower secondary, 40 secondary, 3 higher secondary schools, 10 
campuses and 15 technical and computer training institutions within this municipality. Many 
INGOs and NGOs are working in the Municipality. 

In Bara district, there are total 58 pre-primary, 14 primary, 12 lower secondary, 9 secondary 
and 7 higher secondary schools. 

5.3.8 Qualities of Life Values 

The proposed sub-project is not expected to adversely affect any cultural or recreational 
resources but will increase the existing quality of life values due to the improvement in 

- hygiene and health. Several mitigation measures have been proposed in order to reduce 
adverse environmental impacts wherever it is necessary. 

5.3.9 Historical/Religious Sites/Practices/Culture 

Maisthan, Birta, Alakhiya, Gita, Mahabirsthan temple, Bisma stupa are some of the 

historically and religiously important places in the Birgunj Municipality. The nearest world 
heritage site i.e Chitawan National Park is located more than 35km far from this area. 

5.3.10 Project Affected People 

(a) 	Land Acquisition Details 

The following are the detail of project affected people whose land has been acquired by the 

BSMC for development of Sanitary Landfill site at ltiyahi and Bishrampur VDC of Bara 
District. BSMC has paid reasonable compensation for the land intake and the project 

affected people are satisfied with the compensation provided by BSMC. Now the land is 
owned by BSMC. It is to be noted that the entire land owner resides in Birgunj Municipality 

though their land is located in Bara District. 

iilz 
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S.No. 
S 	 •• 	• 

: 	• 

Land Owner Name 

. Land 
Kitta 
No. 

Area 
in 

Kattha 
Land Location 

Residence 
Address 

1 Bir Bahadur Raut Baral 570 6.50 Bishrampur-9, Bara Nagwa, Birgunj-19 
2 

_ 

Ram Chandra Prasad Barai 77 2.0 Bishrampur-9, Bara Nagwa, Birgunj-19 
801 2.96 Bishrampur-9, Bara 

t3 Ram Kishun Raut Baral 890 0.90 Bishrampur-9, Bara Nagw
______

a, Birgunj-19 
4 Bijendra Prasad Chaurasiya 269 0.50 Itiyahi-7. Bara _Nagwa, Birgunj-19 
5 

_ 

Shariker Prasad Chaurasiya 92 2.75 Bishrampur-9, Bara Nagwa, Birgunj-19 
Bishrampur-9,  803 2.95 

6 Shiv Raut Ahir 85 2.25 Bishrampur-9, Bara Nagwa, Birgunj-19 
7 Prabhu Prasad Chaurasiya 293 9.38 Itiyahi-7, Bara Nagwa, Birgunj-19 
8 Priti Barnwal & NilamAgrawal 1611 5.70 Bishrampur-9, Bara Nagwa, Birgunj-19 

-- 	9 Srikanti_Devi 478 2.50 Itiyahi-7,_Bara Nagwa,_Birgunj-19 
10 Bramdev_Raut_Baral 246 0.80 Itiyahi-7,_Bara Nagwa,_Birgunj-19 
11 

12 

Shambhu Prasad Chaurasiya 

Manti Devi Baraini 

294 16 Itiyahi-7,_Bara Nagwa, Birgunj-19 

Nagwa, Birgunj-19 
tiyahi-7,_Bara  

Bishrampur-9,_Bara  

292 
96 

614 

8.63 
5.5 
4 

Bishrampur-9,Bara 
Bishrampur-9,_Bara 

1002 3 
13 Amrika Prasad Barai 247 1.6 tiyahi-7,_Bara Nagwa, Birgunj-19 

Bishrampur-9,_Bara  

172 6 Itiyahi-7,_Bara 
173 6 Itiyahi-7,_Bara 
949. 1.5 

14 Mina _Devi _Barain 479 3.5 Itiyahi-7,_Bara Nagwa,_Birgunj-19 
15 Sri _Kanti_ Devi _Samet 247 0.80 ltiyahi-7,_Bara Nagwa,_Birgunj-19 
16 Lakhiya Kumin 502 3 Bishrampur-9,_Bara Nagwa, Birgunj-19 

Bishrampur-9,_Bara  950 4.5 
17 Chhatho Devi Dhobin 621 2.38 Bishrampur-9,_Bara Nagwa,_Birgunj-19 

626 0.63 Bishrampur-9,_Bara Nagwa,_Birgunj-19 
18 Yasoda Devi Barai Chaurasiya 802 6.73 Bishrampur-9,_Bara Nagwa, Birgunj-19 

Bishrampur-9,_Bara  569 6.50 
19 Rambha_Devi 1612 7 Bishrampur-9,_Bara Nagwa,_Birgunj-19 
20 Jogindar Mahato Koiri 79 8 Bishrampur-9,_Bara Nagwa, Birgunj-19 

Bishrampur-9,_Bara  618 0.25 
21 Chhaneshari_  Devi _Dusadhin 76 7.5 Bishrampur-9,_Bara Nagwa,_Birgunj-19 
22 Laxmi_Mahto_Kohl 615 8 Bishrampur-9,_Bara Nagwa,_Birgunj-19 
23 Ram Bihari Raut Baral 1424 0.72 Bishrampur-9,_Bara Nagwa, Birgunj-19 

1425 0.72 Bishrampur-9,_Bara 
1422 0.72 Bishrampur-9,_Bara 
1423 0.72 Bishrampur-9,_Bara 
1426 0.72 Bishrampur-9,_Bara  

24 Mahendra Mahato Koiri 495 8 Bishrampur-9,_Bara Nagwa, Birgunj-19 

Bishrampur-9,_Bara  

86 3.75 - Bishrampur-9,_Bara 
616 0.25 Bishrampur-9,_Bara 
617 2.75 

25 Hari Shankar Pd. Chaurasiya 326 5 Itiyahi-7,_Bara Nagwa, Birgunj-19 
Bishrampur-9, Bara  1217 

- 

1.25 
26 Ramkalash Pd. Baral 325 5 Itiyahi-7, Bara Nagwa, Birgunj-19 
27 Parmawati Devi Barai 1218 1.75 Bishrampur-9, Bara Nagwa, Birgunj-19 
28 Ram Sakai Pd.Chaurasiya 1215 1.25 Bishrampur-9, Bara Nagwa, Birgunj-19 

tiyahi-7, Bara  327 5 
29 Subhgiya Baraini 90 1.5 Itiyahi-7, Bara Nagwa, Birgunj-19 

Itiyahi-7, Bara  

91 2 ltiyahi-7, Bara 
6 itiyahi-7, Bara 

0.5 
30 Manti Devi 3 Bishrampur-9 Bara Nagwa Birgunj 19 
31 Shiv Shankar Pd. Chausiya' 4 4 5 tiyahi-7, Bara Nagwa, Birgunj-19 	- 
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S.No. Land Owner Name 
Land 
Kitta 
No. 

Area 
in 

Kattha 
Land Location 

Residence 
 

Address 

1216 1.25 Bishrampur-9, Bara  
32 Nakchhed Pandit Kumhar 480 0.60 Bishrampur-9, Bara Nagwa, Birgunj-19 
33 Laxmi Raut Kurmi 92 5 1tiyahi-7, Bara Nagwa, Birgunj-19 
34 Ramjeet RautAhir 94 9 ltiyahi-7, Bara Nagwa, Birgunj-19 

ltiyahi-7, Bara  97 5 
35 Bhola Prasad Barai 1003 2.5 Bishrampur-9, Bara Nagwa, Birgunj-19 
36 Babu Lai Prasad Barai  0.85 Bishrampur.-9, Bara Nagwa, Birgunj-19 
37 Sam Prasad Chaurasiya j 0.85 Bishrampur-9, Bara Nagwa, Birgunj-1 9 
38 RajDevPrasadBarai 0.80 Bishrampur-9,Bara Nagwa,Birgunj-19 
39 Durpati Barain 1650 2.75 Bishrampur-9, Bara Nagwa, Birgunj-19 

ltiyahi-7, Bara  550 6 
40 Jangi Raut kurmi 99 4.50 ltiyahi-7, Bara Nagwa, Birgunj-19 - 

41 Rup Narayan Mahto Kushwaha 98 14 Bishrampur-9, Bara Nagwa, Birgunj-19 
42 Shubh Narayan Prasad — 619 3.25 Bishrampur-9, Bara Nagwa, Birgunj-19 
43 Baijnath Prasad Barai 1649 2.75 Bishrampur-9, Bara Nagwa, Birgunj-19 

ltiyahi-7, Bara  549 6 
44 Bijay Chaurasiya 97 1 ltiyahi-7, Bara Nagwa, Birgunj-19 
45 JayRam Prasad Baral 248 0.80 ltiyahi-7, Bara Nagwa, Birgunj-19 

Bishrampur-9, Bara  891 0.90 
46 Jagdish Raut Barai 88 1.60 Bishrampur-9, Bara Nagwa, Birgunj-19 
47 Chanraman Raut Barai 95 5.50 Bishrampur-9, Bara Nagwa, Birgunj-19 
48 Taramati Yadav 87 1.60 Bishrampur-9, Bara Birgunj-18 
40 Taramati Barai 89 2.42 Bishrampur-9, Bara Birgunj-18 
50 Prati 82 1.50 Bishrampur-9, Bara Nagwa, Birgunj-19 
51 Madan Raj, including Munna 

7 

677 4.0 Bishrampur-9, Bara 

. 
-) 1_75  

2.50  

Nagwa, Birgunj-19 

— 

679 5.17 
681 1.0 
683 1.25 
LO 7 19.0 

O6 0.75 
108 
09 

52 JagadishRautAhir __ .84 1.60 Bishrampur-9,Bara Nagwa,Birgunj-19 
(Source: Birgunj Municipality) 

(b) 	Population Composition and Sex 

The total households and population of the Displaced person available during survey in 

Sanitary Landfill Site areas are 41 and 234 respectively. The sex ratio of the total population 

is found to be 108 female and 126 male. The number of male is higher (53.85%) compared 

to the female population (46.15%). The average size of the household is 5.71. The details 
are presented in Table below. 

Distribution of Population by Sex. 

Total Average 
S.No. VDC Ward HHs Female Male 

Population HH Size 

1 	- Land Fill Site, ltiyahi-7 & 41 108 126 234 5.71 
ltiyahi & Bishrampur 

Bishrampur -9  
Source: Field Survey, May 2013 
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(c) 	Ethnicity Composition 

The major ethnic/caste group currently living who were available during survey within the 

Sanitary Landfill site area is as given in Table below. 

Major ethnic/caste 

Caste/Ethnicity 
Sanitary Landfill Site, ltiyahi 

and Bishrampur 

NFDIN Category HH Pop e  

Brahmin 0 0 	- 

Chhetri 0 0 

Aadibasi Janjati 0 0 

Dalit 3 17 

Other Backward Caste 38 217 

Total 41 234 

Source: Field Survey, May 2013 

1 !~;# 
, 

The distribution caste/ethnicity groups have been designated in various order based on 

NFDIN category. According to NFDIN, Brahaman and Chhetri group are found nil. Similarly 

no indigenous group is found under Aadibasi Janjatis category. Dhobi and Dusadh under the 
Tarai Dalit is found 3. In the similar way Ahir, Kurmi, Kumhar, Teli, Kalwar, Sonar, Koiri, 
Kanu, Hajam, Baniya are kept under Other Backward group. 

(d) Educational Status 

Out of the total population about 43.84% are illiterate. The resettlement survey revealed that 

about 28.77% have compIetd primary level study, about 23.28% have completed the high 
school level study and abdut4.0% have entered the college level education. There were 2 
absentee HH in Land fill site at Itiyahi/Bishrampur. (Source: Field Survey, Secondary Town 
Integrated Urban Environmental Improvement Project May 2013) 

(e) Occupation 

The major and primary source of income of most of the HHs of the affected area is 

trade/business. The maximum about 14.96% household families are dependent on this 

primary source which is a considerable number. The people engaged in the agriculture 

profession are about 14.96% which seems to be surprising in the context of project area. 

The third highest source of income is the employment to government and private sector 

which is about 2.56% household families. A considerable number of young people from the 

affected project area are also engaged in foreign employment in Gulf countries, About 
5.56% of the total population is engaged in waged labour. Apart from this, 21.79% people 

are found engaged in household chores. Similarly, 38.89% people is found student and 
studying in different school and colleges. (Source: Field Survey, Secondary Town Integrated 

Urban Environmental Improvement Project May 2013) 

(f) Debt 

During the resettlement survey, all the respondents were asked about their existing debt. 
The survey data reveals that majority of the households about 53.65% family members have 
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debt and the remaining 46.35% households do not have any debt. Out of the total 
households, who have the debt, about 60.87% have borrowed the loan from the Bank. 

Likewise, 13.04% have borrowed the loan from the Cooperatives and about 21.74% 

households have borrowed money from the relatives on 0 % interest. (Source: Field Survey, 
Secondary Town Integrated Urban Environmental Improvement Project May 2013) 

(g) Level of Income by Status 

The survey data reveals that out of 41 displaced HHs, entire 100% of HHs are having 

monthly income more than Rs. 30,000 per month. The ranges between below 5000, 5000 to 
10.000. 10,000 to 20,000 and 20,000 to 30,000 is found nil. The average monthly household 

income of the project areas is found to be 43944.22 at land fill site at Bishrampur and ltiyahi. 

The project area seems to be of urban nature, the percentage of people engaged in 

agriculture profession is found small compared to another profession. Most of the people 

are found engaged either in trade business or in service or foreign employment. So the 

average income level of family is quite satisfactory. (Source: Field Survey, Secondary Town 
Integrated Urban Environmental Improvement Project May 2013) 

(h) Women Status 

From the survey analysis it was found that in the affected area women are mainly 

responsible for the domestic work like fetching water, cooking, cleaning works (like house, 
cloths, utensils etc) and child care. But in case of some nuclear family, male were also found 
involved in fetching of water, cooking and cleaning works. But the situation is just reverse in 

the case of traditional joint families, where male dominance is prominent. (Source: Field 
Survey, Secondary Town Integrated Urban Environmental Improvement Project May 2013) 

fu 

Baseline Condition 5-12 



6. ENVIRONMENTAL IMPACT AND MITIGATION 

Identification and prediction of environmental impacts have been made for the proposed 

actions/activities of the Project during the construction and operation stages of the Project. 

Both beneficial and adverse impacts are analyzed. 

Potential environmental impacts on Physical and Chemical, Biological and Socio-economic 

and cultural aspects are identified and predicted based on the existing environmental 

condition with respect to the proposed project interventions in terms of type of impact 

(direct/indirect), their magnitude (low/moderate/high), duration (short term/ medium 

term/long term), and extent (site specific/local/regional/global). 

6.1 	Beneficial Impact 

The direct benefit from the sub-project will be for Birgunj Municipality whose solid waste will 

be disposed off for 15 years. Thereafter the site will be developed as a recreational facility 

depending upon the view of the local people. During the preparation of the landfill site, 

infrastructural facilities such as roads, electricity, telecommunication facilities will be 
established in the sub-project area which can be extended to the sub-project area vicinity. 

Apart from these benefits, the sub-project will provide employment opportunity during 

construction and operation stages. 

Beneficial impacts due to the implementation of the proposal during construction and 
operation phases have been assessed and further enhancement measures are suggested. 

Local potential areas have been identified that can be promoted to enhance the local 
economy. They are related mainly to improving the livelihoods of the local / poor people. The 

likely beneficial impacts envisaged during construction and operation stages of the Proposal 

are as described below. 

6.1.1 Beneficial Impact - Construction Stage 

Likely beneficial impacts of the sub-project during construction stage are: 

(I) 	Employment Opportunities to Local People 	 . 	<i.. 

Benefit 	 z1 ... 

Large number of skilled, semi-skilled and unskilled manpower will be required during the 

construction of the sub-project. Public consultation during scoping revealed that people 
expects employment opportunity from the project, whether it is skilled/unskilled labour or 

administrative section. However, these will be considered and priority will be given to the 

local people depending upon their qualification and availability. The employment opportunity 
will increase the income level Of the local people. Local people will generate substantial 

incomes from unskilled and semi-skilled jobs. The amount of money that is injected in the 
urban economy in the form of wage earnings will directly enhance the initiation of various 
ancillary economic activities and enterprise development. The impact is thus direct, of high 

significance, local but short term in nature. If the earned wage income is saved and utilized 
for micro-enterprises, benefits can be for long term duration. 
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Enhancement Measures 

The project will render first priority to the local people who wish to work in the sub-project. 

The project will maintain the roster of local people and will offer employment based on 

his/her skill. The employment will increase the income level of that family. The project will 

provide necessary training, if required, depending upon the nature of the work offered. 

A binding clause will be included in the contractors agreement to give first priority to the 

local people while hiring both skilled and unskilled labor forces and will ensure to give daily 

wages or monthly wages equal to the official district rates. The project information will be 

disseminated through pamphlets and other printed materials regularly. 

(ii) Technical Skills and Know-how 

Benefit 

During the implementation of the sub-project works, the local laborers will receive manifold 

skill training in construction techniques, small engineering structures, bio-engineering works, 

operation of heavy equipments, spoil handling, laying of horizontal liners etc. They also will 

receive additional knowledge in waste management, material handling, composting and 

general application of environmental health and social precautionary measures. The training 

program is being rendered under the project through the involvement of separate NGO with 
the cost being borne by the sub-project. The impact is direct, of high significance, local and 
long term in nature. 

Enhancement Measures 

The sub-project will give first priority to the local people while rendering training program. 

The training program to enhance their skill in various construction related work will augment 

their capacity and the local people involved in the sub-project will find it easier to find skilled 
manpower jobs in the future, thaes their livelihood as an alternative/additional 

occupation to agriculture 

(iii) Local Economy 	L, 
Benefit 

With the implementation of the sub-project, there will be increase in economic activities such 

as business, rental of houses etc. Marketing the local products to the sub-project employees 

and the construction workers will increase income of the local people. Furthermore, 

construction workers and project staffs will have good purchasing power, and increases in 

consumption of local products will likely improve the local economy. It will also result to the 

flow of significant amount of cash into the local economy and additional income generation 

opportunities will be opened. 

The impact will be indirect in nature and the magnitude, extent and duration of the impacts 

will be high, local and short-term respectively. 
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Enhancement Measures 

The project will designate certain places, within the project area, for the operation of tea 

stalls and grocery shops to sell local products such as vegetables, rice, pulses, eggs, milks, 

ghee, chicken, mutton etc. to the extent possible. The project through its NGO will render 

training to local farmers and traders willing to enhance skills in modern techniques of cash 

crop and livestock productions and in enterprises development activities suitable to fulfill 

likely demands from the work force. The sub-project will encourage its staff and construction 

workers to purchase local products in order to uplift the economic condition of local farmers. 

(iv) 	Local Development Activities 

Benefit 

The proposed sub-project area is located in the rural area just outskirt of urban settings. The 

existing access road from Nagwa, ward 19 of Birgunj Municipality is earthen providing poor 

mobility. The infrastructure development considered under the project design cost includes 

provisions such as upgrading of existing road to bituminous standard and extension of 

electricity will provide smooth mobility and benefit to the nearby settlements. 

As per the demand of the local people, the sub-project has provisioned NRs. 4,000,000 

(four million) for the construction of well managed cemetery nearby proposed landfill site 

and contribution to the local schools, temples for its development. The contribution to school 

will cover supply of black boards, chalks, Duster, sports materials, improvement of 

playground etc. The Birgunj Municipality will finalize the location for the construction of 

cemetery and select the schools requiring development assistance. The magnitude, extent 

and duration of the beneficial impact is predicted as high, regional and long-term 

respectively. 

Enhancement Measures 

The support for the development activities will ensure its sustainability arrangement. 

6.1.2 Beneficial Impact - Operation Stage 

Likely beneficial impacts of the sub-project during operation stage are: 	
\ 

(i) 	Employment Generation to Local People 	 '7 

Benefit 

Upon completion of the construction work, the sub-project will definitely require some 

permanent posts for the smooth operation and regular maintenance of the sub-project. Local 

people will be given preference during recruitment of necessary personnel for administrative 

and technical works according to their qualifications and skills. These will give permanent 

income source to some of the local people. The number of posts required could be 

quantified during onset of operation phase. However, the required numbers will not be big. 

During operation stage, environmental impacts would be of indirect nature. The magnitude, 

extent and duration of the impacts will be low, local and long-term respectively. 
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Enhancement Measures 

Employment opportunity will be provided to the local people. 

(ii) Developed Infrastructure for Solid Waste Disposal 

The sub-project will provide solid wastes disposal facilities for the Birgunj Municipality for 

around estimated 15 years. The total capacity of the landfill site is around 0.78 million m 3 . 

The developed infrastructure will facilitate in sanitary disposal of solid wastes which will 

reduce environmental risk associated with health hazard and improve environment, health 

and hygiene of the people as compared to the present haphazard dumping of solid waste in 

low land area and ponds. The sub-project will enhance the efficiency in collection and 

transportation of wastes which will avoid littering of waste and will help in keeping the city 

environment clean. 

Aside from landfill cells area for the deposition of residual wastes in a properly engineered 

manner, the sub-project provisions composting center where bio-degradable waste will be 

separated, shredded, place them into windrow compost piles, transfer to compost maturation 

bins, post-harvest screening/packaging, and final storage and sale of compost product to 

farmers. Waste resource processing center will also manage recyclable waste for storage 

and linking the products after light processing with buyers, consolidators and junk shops. 

With this activity, the Municipality will generate permanent income source during operation 

stage. 

As per the demand of the local people, the Municipality has been recommended to make an 

arrangement for sale of compost product in a cheaper rate to the local farmers residing in 

nearby villages who are indirectly affected by the sub-project development. 

This will be the direct impact at regional level. The magnitude, extent and duration of the 

impacts will be high, regional and long-term respectively. 

Enhancement Measures 

The lifespan of the disposal site has been estimated in consideration of the proposed "after 

waste reduction" at community and municipal level through community composting, waste 

processing. The compost prepared from solid wastes is quite popular in the kitchen gardens 

and the process of recycling of the waste will yield reusable materials as well as provide 

employment and business opportunities to many people. 

The local farmers will receive compost product in a cheaper rate from the sub-project which 

will enhance their farming works. 

(iii) Reclamation of Landfill Site 

Upon saturation of the landfill site, it has been planned to develop the site as the recreation 

ground which could be used by the local communities as well as people from Birgunj and 

Kalaiya. This benefit is expected to come after quite some time. However, once the site is 

fully developed for the recreation purpose it could remain in service for a very long period if 

properly maintained and operated. The magnitude, extent and duration of this benefit will be 

medium, local and long term respectively. 
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The cost of developing the landfill site into a recreation park or play ground will be part of 

project cost. 	 . 

(iv) 	Local Development Activities 

Benefit 

	

q,,c_ 	•..< ?c. 1 Zf\', •? 

The support from BSMC and GoN will be continued for the detopiof the local area 
during operation phase also. As a reflection of the current political environment, the local 

people have been using the landfill site as a fulcrum to bargain for fulfillment of their 

demands. There have been a number of incidents of obstructing the disposal of waste by 

local people for reasons not necessarily related to the waste disposal. The magnitude, extent 

and duration of the benefit will be high, regional and long term. 

Enhancement Measures 

The available budget shall be spent on plans and programs. Allocation of fund from the 

government for local development activities is at the discretion of the government authority. 

Since the local community has accepted waste of the people from the Birgunj Municipality, 

they have the right to get compensation for their gesture. Hence it is proposed that the 

community should get the development fund through the incoming waste in the landfill site 

rather than depending on the discretion of Government authority. Assuming nominal tipping 
fee per ton of waste could be used for the operation of the landfill site as well as for the 

development activities of the local affected area. 

6.1.3 Corporate Social Responsibility (CSR) 

The direct benefit from the sub-project will be for Birgunj Municipality whose solid waste will 

be disposed off for 15 years. Thereafter the site will be developed as a recreational facility 
depending upon the view of-the local people. During the preparation of the landfill site, local 
people from Ward 7 of ltiyahi and Ward 9 of Bishrampur VDC of Bara District and project 
affected people mostly residence of Nagwa 19 of Birgunj Municipality whose land has been 

acquired will be benefited with the establishment of infrastructural facilities such as roads, 

electricity, telecommunication facilities by the Project. The Project has also introduced 

various enhancement activities as per the demand of the local people/stakeholders raised 

during Public Hearing Meeting conducted on December 21, 2013 at Shree Nepal Rastriya 

Madhyamik Vidhyalaya, Nagwa, Ward No. 19, Birgunj, Parsa. The enhancement activities 

proposed are summarized as follows. 

• The project will render first priority to the local people who wish to work in the sub-

project. The project will maintain the roster of local people and will offer employment 

based on his/her skill. 

• The sub-project will give first priority to the local people while rendering training program 
to enhance their skill in various construction related work that will augment their capacity 
that will ease them to find skilled manpower job in the future. This will ensure their 

livelihood as an alternative/additional occupation to agriculture. 

• The project through its NGO will render training to local farmers and traders willing to 
enhance skills in modern techniques of cash crop and livestock productions and in 

enterprises development activities suitable to fulfill likely demand from the work force. 
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The sub-project will encourage its staff and construction workers to purchase local 

products in order to uplift the economic condition of local farmers. 

• As per the demand of the local people, the sub-project has provisioned NRs. Four Million 

for the construction of well managed cemetery nearby proposed landfill site and 

contribution to local schools, temples for its enhancement/renovation. The contribution to 

schools will cover supply of black boards, chalks, duster, sports materials, improvement 

of playground etc. 

• The life span of the disposal site has been estimated in consideration of the proposed 

after waste reduction' at community and municipal level through community 

composting, waste processing. The compost prepared from solid wastes is quite popular 

in the kitchen gardens and the process of recycling of the waste will yield reusable 

materials as well as provide employment and business opportunities to many people. 

The local farmers will receive compost product in a cheaper rate from the sub-project 

which will enhance their farming works 

• Since the local community has accepted waste of the people from the Birgunj 

Municipality, they have the right to get compensation for their gesture. Hence it is 

proposed that the community should get the development fund through the incoming 

waste in the landfill site rather than depending on the discretion of Government authority. 

Assuming nominal tipping fee per ton of waste could be used for the operation of the 

landfill site as well as for the development activities of the local affected area. 

6.2 	Adverse Impacts and Mitigation Measures 

The sub-project activities during construction and operation may create a number of adverse 

impacts on physical, biological and socio-economic and cultural environment as identified in 

the approved scoping and Terms of Reference. In order to keep the study as per its ToR, 

impact on each issue has been identified, predicted and evaluated in the following sub-

sections. 

6.2.1 Physical Environment 

6.2.1.1 Construction Stage - Physical Environment 
 

(I) 	Landscape Disturbance 	 . 

Impact 

The land to be covered by the proposed landfill site area constitutes paddy field owned by 

the Birgunj Municipality. The construction of infrastructures for the sub-project will change 

the land use pattern of the area but will not affect much as the land is already owned by the 

Municipality. The magnitude, extent and duration of this impact will be low, site-specific and 

short-term respectively. 

Mitigation Measures 

The project will do all the necessary needs to minimize disturbance to the surrounding area 

and all natural drainage channels has been guided to give continuity towards its natural flow 

so that no measure alteration in the natural drainage channels take place. The cost for the 
mitigation measures is included in the construction contract. 
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(ii) Land Stability and Soil Erosion 

Impact 

The proposed site is a plain terrain of terai area whereai'TIver flows from its western 

border. At present, the river bank of the project area is not disturbed. However, during 
construction, the river bank slope may get disturbed inviting land instability and soil erosion 

problem. The magnitude, extent and duration of this impact will be low, site-specific and 

short-term respectively. 

Mitigation Measures 

The design drawings includes well planned drainage channels and blacktopped roads all 

around including concrete pavement over parking and vehicle wash/maintenance area. The 

river banks are provisioned with bank protection works with gabion wails and gabion 

mattress. All the embanked slopes (40,000 m 2) are provisioned in the design with 

broadcasting of grass seeds with seeding rate 25 gm/m 2 . The cost for the mitigation 
measures is included in the construction contract. 

(iii) Air Quality, Water Quality and Noise Level 

Impacts 

The earthworks in excavation for site development, various wastewater stabilization ponds, 
trench excavation for proposed structures and earthwork filling in development of earthen 
embanked waste storage dam, road sub-grade preparation, structural fills, laying of sub-
base, base, bituminous surfacing and plying of vehicles within the sub-project area for the 
transportation of construction materials from the quarry site to the construction site and 
movement of consultant's and contractor's personnel on daily basis will add emission of air 
pollutant in the local atmosphere. This could impose risk of health and safety hazard to 
workers and nearby resident from dust and other accidents. Similarly the construction 
activities will take place near the Singaha river. The construction waste are likely to enter the 
Singaha river. This could change the river water quality of Singaha river. The construction 
activities such as operation of heavy equipments will increase the noise level at the site. 
These changes in the natural environment are normal in any construction projects. Hence, it 
is not significant impact as such. The magnitude, extent and duration of this impact will be 
low, site-specific and short-term respectively. 

Mitigation Measures 

Noise Level - Although noise level increase has been evaluated as insignificant, the project 

will make effort to reduce the noise level during its construction period. The mitigation 
measures for maintaining noise level are as follows: 

• Consult with the local community to inform them of the nature, duration and likely 

effects of the construction work, and to identify any local concerns so that these can 
be addressed. 

• Avoid noise generating activities at night. 

• 	Minimization of the period of construction. 

• 	Noise barriers to be placed at appropriate location. 

• Noise producing engines will be fitted with noise reducing equipment. 
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• All vehicles plying in the construction area will be maintained regularly as per the 

manufacturer's recommendations. 

The cost for mitigation measures is included in construction contract. 

Air Quality - In order to minimize possible changes in air quality, the following mitigation 

measures will be implemented. 

• Reduce dust by spraying water on stockpiled soil, excavated materials, and spoils. 

• Construction area and access road to the site shall be maintained damp by periodical 

spray of water. 

• Cover stockpiled construction materials with tarpaulin. 

• Ensure delivery vehicles be covered. 
• Enforce construction contractor to produce and implement a site Health and Safety 

(H&S) Plan that includes: (a) excluding the public from the site, (b) ensure that all 
workers are provided with and use appropriate personal protective equipment, (c) 
H&S training for all site personnel, (d) documented procedures to be followed for all 
site activities, and (e) documentation of work-related accidents. 

• The Contractor will implement safety measures against accident risks. 
• All construction vehicles will comply with Motor Vehicles and Transportation 

Management Act as amended. 
• Ensure use of vehicles complying with NVMES 2069 BS. 

The cost for mitigation measures is included in construction contract. 

Water Quality - For the minimization of surface water quality during construction, the 

following mitigation measures will be implemented. 

• Surface and ground- water reserves will be protected from any source of 
contamination such as construction and oily waste that will degrade its potable 
quality. 

• Solid wastes shall be disposed off in designated sites and covered so that scattering 
of waste by rodents and birds will be avoided. 

• Ensure that the construction debris do not find their way into the drainage or irrigation 
canals which may get clogged. 

• Prohibit washing of machinery and vehicles in surface waters, provide sealed 
washing basins and collect wastewater in sedimentation/retention pond. 

• Contractor needs to arrange for sufficient water supplies and proper sanitation 
facilities for its labor force. 

• Regular water quality monitoring (physic-chemical and microbiological tests) 
according to determined sampling schedule. 

The cost for mitigation measures is included in construction contract. However, the 
estimated cost for water quality monitoring provisioned during consi phase is NRs. 
1,260,000 (3 sites x 12 times x 35 000) 

(iv) 	Operation and Closure of Quarries and Borrow Pits 
i Ip  •U 

Impact 	 4 

The sub-project work will require significant quantities of construction materials such as clay, 

embankment fill material, sand, aggregates, gravel, and chippings etc., which are supposed 
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to be brought from approved quarry and borrow pit sites. Extraction activity could disrupt 

natural land contour, additional land degradation due to excessive quarrying inviting land 

disputes, soil erosion, loss of potential cropland, loss of vegetation, scouring of river beds 

etc. The magnitude of the impact will be medium, extent site-specific and the duration short 

term. 

Mitigation Measures 

The following mitigation measures will be enforced to minimize impact against operation of 

quarries and borrow pits. 

• Locate and peg quarries and seek approval from the supervising consultant. 
• Obtain permission/license for extraction of materials from stakeholders, Municipality, 

DDC or VDC as appropriate. 
• Locate extraction sites restricted to small areas, preferably on existing quarry sites 

and sites without any tree cover, away from dwellings, archeological, religious or 
cultural sites, sites which will not alter river flow regime and possess water logging 
problem in future, and sites where effects will be temporary. 

• Prevent ponding of water through adequate drainage. 
• The depth of the pits should be regulated so that the sides of the excavation will have 

a slope not steeper than 1:4. 
• Stripped materials shall be stored so as not to disrupt natural drainage and shall be 

protected so as not to be eroded into surface waters. 
• Restore the site maintaining natural contours and vegetation. 

This will be a part of the civil works and the cost for mitigation measur is"kç ed in 
the construction contract. 

(v) 	Drainage Alteration and Associated Erosion and Sediment 

Impact 

The construction activities are likely to make temporary drainage alteration resulting soil 

erosion and sediment transport in the river. Since, the sub-project area is confined to a small 

plain area, such an alteration will be low in magnitude. It will be site specific in location and 

short term in duration. 

Mitigation Measures 

The project will do all the necessary needs to minimize disturbance to the surrounding area 

and all natural drainage channels has been guided to give continuity towards its natural flow 

so that no measure alteration in the natural drainage channels take place. The design 

drawings includes.well planned drainage channels within the sub-project area draining it to 

Singaha river. As demanded by the locals, the project will initiate building new bridge over 

Singaha river in place of existing poorly maintained six meter span bridge along the access 

leading to landfill site. The proposed canal road has been designed with adequate drainage 

channel. The cost for the  mitigation measures for drainage channel and bridge construction 
is included in the construction contract. 
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(vi) Leakage of Oil, Grease and other Materials 

Impact 

Number of light and heavy vehicles will be required for the construction of the sub-project. 

These vehicles will use diesel and petrol, engine oil, gear oil, brake oil etc. The labor housing 

would require large volume of kerosene for cooking purpose. 

The possibility of leakage of oil and grease and other liquid materials cannot be overruled. 

The oil if spilled will easily spread over the ground and produce eye sore. The oil spill 

pollutes the water surface and the dissolved oxygen content of the stream water might be 

reduced. The oil leakage would have detrimental impact on the aquatic life. The sub-project 

involves bituminous works for road surfacing where release of Bitumen into environment and 

runoff of bitumen into surface water is inevitable. Fuel wood may be burned for heating 

bitumen. 

Taking note of the limited presence of aquatic species, and use of stream water, 

environmental impact will be low in magnitude, the extent is site-specific and duration is 
short-term. 

Mit/cation Measures 

The following mitigation measures will be implemented to minimize leakage hazard 

• Construct double berms of concrete around the oil and grease holding structures. 

• Fuel wood shall not be used for heating bitumen. Bitumen shall be melted in heaters 

using kerosene, diesel or gas fuel. 

• Petroleum products will be stored in dedicated areas not scattered along tbjroa, 
and any small accidental spills will be cleared up immediately.  

• No petroleum products will be discharged into side drains. 
kvr 

The cost for the mitigation measures is included in the construction contract. 	' 

(vii) Labor Camp and Solid Waste Disposal Generated by the Construction Workers 

Impact 

It is estimated that around 150 numbers of workforce will be required during peak period of 

construction. Around 53 kg of solid waste per day is likely to be produced by the workforce. 
Pollution of surface and ground water is likely from unsanitary waste disposal practices and 

could create social conflicts. The magnitude, extent and duration of this impact will be 

moderate, site-specific and short-term respectively. 

Mitigation Measures 

The following mitigation measures will be implemented in order to minimize impact due to 
solid waste disposal generated by the construction workers, 

• Locate, peg and seek approval from Supervising Consultant for labor camp sites 
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• Camps shall not be located near settlements; near water supply intakes; or sites that 
affects locals access to drinking water. 

• Camp shall not be in the vicinity of landslide and flood plains. 
• Provide and maintain proper drinking water, sewerage and waste disposal facilities at 

the camps. 
• The solid waste generated will be separated. Non-degradable waste as plastic, steel, 

glasses etc. will be recycled while bio-degradable waste will be collected and 
dumped at proper location approved by Design and Supervision 
Consultant/Municipality with consent of relevant stakeholders. Open burning of solid 
waste will be strictly banned during construction. Management of solid waste will be 
undertaken as per SWMA 2068 BS. 

• The solid waste will be disposed off at designated location and will be covered by 
clay material in order to avoid scattering of waste by rodents and birds. 

• Ensure no wood is burnt by any worker on or off site. Camps shall be provided free of 
cost, with electricity and regulator & adequate fuel supplies of LPG or Kerosene. 

• Prohibit workforce from poaching wildlife and cutting trees. 
• After use, sites shall be cleared and restored to near natural or stable conditions with 

vegetative cover. 
• Restrict working hours from 7:00 to 18:00. 
• The Contractor shall not employ child or under aged person as per Labo 	S 

The cost for the mitigation measures is included in the construction contract. 

(viii) Stockpiling of Construction Materials and Spoil Disposal 

Impact 

Construction materials if not stored properly will lead to siltation and pollution of water 

bodies. Haphazard spoil disposal could cause smothering of vegetative cover triggering 

erosion, siltation, pollution, destruction of private property, crops, land, and irrigation 

systems. The magnitude, extent and duration of this impact will be moderate, site-specific 

and short-term respectively. 

Mitigation Measures 

The following mitigation measures will be implemented in order to minimize impact due to 

stockpiling of construction materials and spoil disposal. 

• Locate, peg and seek approval from the supervising consultant for the use of 
stockpile sites. 

• Stockpile should not be located on water courses; should not be within 50m of 
schools, hospitals or public standpipes; and should not affect locals and their 
properties. 

• Obtain written permission from landowners and local bodies for stockpiling on their 
land. 

• Stockpiles should be covered with tarpaulins. For large stockpiles, it should be 
enclosed with side barriers and also covered when not in use. 

• Provide intervening vegetated buffer to control any un-expected run-off. 
• Clean area properly after completion. 
• Locate disposal sites on stable ground without excessive slope; that avoids water 

courses and wetlands; that will not promote instability and result in destruction of 
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property, vegetation and local services. Preferably permissible sites are abandoned 
quarry or borrow pit in order to restore original contour. 
Restrict disposal at approved locations with correct placement of fill. 

The cost for the mitigation measures is included in the construction contract. 

(ix) 	Loss of Top Soil 

Impact 

During site clearance, top soil will need to be removed which will propagate habitat 

degradation, species loss, siltation in water courses, and downstream water quality 

deterioration. The magnitude, extent and duration of this impact will be moderate, site-

specific and short-term respectively. 

Miticiation Measures 

The following mitigation measures will be implemented in order to minimize the impact. 

• Mark out extent of clearing within approved worksite areas. 

• Restrict clearing to the marked areas and not to harvest any forest products for personal 

consumption or sale. 

• Stockpile cleared shrub foliage where possible at designated location for late 

brush layer. 

• Protect remaining vegetation within the proposed site 

• Renewal of natural resources (i.e. seed sowing). 
Ilk 

The cost for the mitigation measures is included in the construction contract. 	. Of 

Table 6.1: Summary of Impact Matrix- Physical Environment (Construction Stage) 

Direct! 
Issues Likely Impacts Magnitude Extent Duration 

Indirect 

Landscape • Change in landuse pattern 
D L 

Site - Short - 

Disturbance specific term 

Land Stability • River bank slope may get 
and Soil Erosion disturbed due to excavation. 

Exposed cut slopes and 
embanked slopes to rain and o L 

Site - Short - 

wind could cause soil erosion specific term 

and siltation. 
• Risks of temporary silt runoff due 

to disposal of excavated soil. 

Air Quality, • 	Risk of health and safety hazard 
Water Quality to workers and nearby residents 

and Noise Level from dust and other accidents. 
• 	Deterioration of air quality and Site - Short - 

increase in dust/suspended D L 
specific term particulate matter. 

• 	Effect on adjoining water bodies 
from construction activities. 

• 	Surface water might get 
contaminated due to the disposal  
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Issues Likely Impacts F Magnitude 	
[ 

Extent Duration 
Indirect 

of construction waste generation. 
• 	Nuisance to public due to 

increased noise levels during 
construction.  

Operation of 	1 • 	The project work will require 
Quarries and construction materials as sand. 

Borrow Pits aggregates, gravel, suitable 
material, chippings etc. which 
are supposed to be brought from 
approved quarry sites. Extraction 
activity could disrupt natural land 
cotour, additional land Site - Short - 
degradation due to excessive D M 

specific term 
quarrying. 
Disruption of natural land 
contour, land disputes, soil 

tv 

erosion, loss of potential 
cropland, loss of vegetation, & 4. 
scouring of river beds etc. 

• 	Ponding, water logging, and 
water pollution. 

 
Drainage • 	Soil erosion 
Alteration and • 	Sediment transport in the river 

Site - Short - 
Associated D L 

specific term 
Erosion and 
Sediment 

Leakage of Oil, • 	Fire and explosion hazard 
Site - Short - 

Grease and • 	Pollution of water surface 0 L 
other Materials • 	Fuel wood may be burned for 

specific term 

heating bitumen  

Solid Waste • Pollution of surface and ground 
Disposal waters from unsanitary waste 

Generated by disposal practices. D M 
Site - Short - 

the Construction • 	Social conflicts, specific term 

Workers 

Stockpiling of • 	Construction materials if not 
Construction stored properly will lead to 

Materials and siltation and pollution. 

Spoil Disposal • 	Disturbance to private property. Site - Short - 
• 	Haphazard spoil disposal could 0 M 

specific term 
cause smothering of vegetative 
cover triggering erosion, siltation, 
pollution, destruction of private 
property, crops, land irrigation 
systems.  

Loss of Top Soil • 	habitat degradation 
• 	species loss 

M 
Site - Short - 

• 	siltation in water courses 
• 	downstream water quality 

Specific term 

deterioration  
Note: 

D = Direct Impacts 	I = Indirect Impacts 	L = Low Impacts 
M = Moderate Impacts H = High Impacts 
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6.2.1.2 Operation Stage - Physical Environment 

(i) Land Stability and Soil Erosion 

The project will not be disturbing the river banks of the sub-project area during operation 

stage of proposed landfill site. The sub-project has made provision to develop buffer 

area/strip all around the landfill site and carry out plantation in it. This will improve the land 

stability of the project area vicinity. This will not only bar in viewing land filling operation from 

outside but also check soil erosion. Mitigation cost is provisioned as sub-project operation 
and maintenance cost. 

(ii) Surface Water Hydrology 

Impact 

The Singaha river if not properly controlled, the river banks could get eroded affecting the 
sub-project area. The magnitude of the impact will be high, extent will be site specific and 

duration will be long term. 

Mitigation Measures 

River training works is one of the important component of the sub-project. The sub-project 

will initiate construction of new bridge over Singaha river down stream of the landfill site so 

as to maintain smooth flow of the river channel. Further, the design includes appropriate 

drainage channels along the proposed canal road to guide the surface runof7ion 
cost is provisioned in the design including sub-project operation and maintenanCe cost 

(iii) Air Quality 

Impact  

Movement of the waste carrying vehicles within the landfill site and waste disposal activities 
will deteriorate the air quality of the area and at the same time the gas emitted from the 
landfill site would further deteriorate the air quality. This impact is inevitable. Hence the 

magnitude of the impact is considered high, the duration is long-term and extent is beyond 

the site (i.e. local). 

Miticiation Measures 

Provision has been made for the waste carrying vehicles to be covered properly to avoid 
littering of the waste. All the roads and working area within the landfill will be 

bituminous/concrete paved so that dust emission is minimized. Vehicles moving out will be 
properly washed. The workers within the landfill site will be provided with masks. Mitigation 
cost is provisioned as sub-project operation and maintenance cost. 

(iv) Leachate Generation and Risk on Water Quality (surface and ground water) 

Impact 

The proposed landfill site will generated highly concentrated leachate. If the surface runoff of 
the landfill site or any other water sources is allowed to enter in the landfill site, the quantity 
of the leachate will increase. In addition, the quantity of leachate will increase during the 
rainy season. The leachate could contaminate the surface and ground water if they are 
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allowed to pass into them. The magnitude of the impact is considered high, the duration is 

long-term and extent is beyond the site (i.e. local). 

Mitigation Measures 

The detailed design has considered these aspects and taken care of it. Horizontal and 

vertical lining have been proposed in the design. The design makes sure that the leachate 

does not get access to the surface and ground water. They are safely collected via 

perforated pipes and treated prior to disposal. All the generated leachate will be treated 

through stabilization ponds (i.e. anaerobic, facultative and maturation ponds). Effective 

implementation of these provisions will be made. 

The estimated cost for water quality monitoring (1 treated leachate effluent, 2 ground water 
and 2 surface water) provisioned during operation phase is NRs. 2,100,000 (5 sites x 12 
times x 35,000). The estimated cost is for one years of operation phase during defects 
liability period. However the water quality monitoring shall be carried out regularl during the 
life of the landfill site and beyond. 

(v) Noise and Vibration 
 

Impact 

fir 
Number of waste collection vehicle will be running in the sub-project area 40446ie'nts 
such as excavator, compactor and dozers will also be plying in the landfill site. Movement of 

these vehicles and equipments will generate some noise and vibration during operation of 

the landfill site. However, magnitude of the impact will be comparatively low, the extent of 

the impact will be site specific and the duration will be long term as long as the sub-project is 

in operation. 

Miticiation Measures 

All the vehicles and equipment will be kept in good condition. Regular servicing of the 

vehicles and equipments will be carried out. The workers will be provided with safety 

gadgets such as ear plugs, gloves, mouth mask, helmets and boots. The maintenance of the 

vehicles and equipments will be part of the operation plan of the landfill site. Mitigation cost 
is provisioned as sub-project operation and maintenance cost. 

(vi) Bad Smell 

Impact 

Bad smell is one of the characteristic of solid wastes. This is particularly true in case of the 

solid wastes with higher percentage of biodegradable materials. As the waste gets old, it 

smells bad. Sometimes the collection of waste in the cities is delayed due to various 

reasons. On such occasions the waste remains dumped on streets or roads for quite some 

time. Ultimately when they are transported to the landfill site they would be in the 

decomposition stage. When such waste are mixed and shuffled, it produces very bad smell 

which would extend to a larger distance than normal. 

In addition to this, the leachate collected and treatment process in stabilization ponds gives 

bad smell to some extent. However, the smell will not be as bad as the shuffling of old 

waste. The magnitude of impact will be high, the duration long-term and the extent beyond 

the site (i.e. local). 
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Mitigation Measures 

The solid waste will be brought into the landfill site as early in the day as possible without 

undue delay covered properly in the waste carrying vehicle. The shuffling of waste will be 

carried out when the wind blow is less. All the staff working in the landfill site will be provided 

with quality mouth mask. Buffer area/strip all around the landfill site and daily cover of 

disposed waste with clay liner has been proposed to prevent the foul smell spreading in the 

community. Mitigation cost is provisioned as sub-project operation and maintenance cost. 

(vii) Gas Generation, Emission and Dispersion 

Impact 

The decomposition process of the solid waste will generate the methane and other gases 

which will be collected and released in the environment without any treatment through gas 

vent pipe. The methane gas is inflammable and gives foul smell. The inflammability could 

cause fire hazard if precautions are not taken in time. The foul smell of gas could spread 

around the project area vicinity. The magnitude of the impact is considered high, extent local 
and duration long-term. 

Mitigation Measures 

The landfill site will have provision of adequate number of fire extinguishers in case of the 
emergency and all the workers working within the landfill site will have mouth masks. 
Smoking will be strictly prohibited in the landfill site. The design provisions in trapping and 

flaring up of gases. Mitigation cost is provisioned as sub-project design, operation and 
maintenance cost. 

(viii) Availability of Cover Material 

Impact 

The disposed waste will be covered daily by the soil. Total 11,644 m 3  of soil cover will be 

required for the entire period. These cover material is not available nearby the project area. 

It had to be brought from Ratomate, about 5km south of Hetauda and 50km north from the 

proposed landfill site located near Tribhuvan Rajpath. The operation of the borrow sites is 
likely to disturb the landscape, change in elevation level and loss of fertile topsoil and will 

increase the dust emission. The slopes of the borrow sites could be unstable and might 

invite erosion and landslide. 

The magnitude of the impacts will be low, extent site-specific and duration medium-term. 

Miticiation Measures 

Extraction of the cover material will be planned properly. Retaining structures will be 

constructed where required for stable side slopes. Preferably less than 45 1  slope will be 
maintained at the borrow sites. Proper drainage will be provisioned to drain out water. 
Mitigation cost is provisioned as sub-project design, operation and maintenance cost. 
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(ix) Human Health Associated with Environmental Pollution 

Impact 

During operation stage there will be movement of project staff and workers who will be 

engaged in the disposal operation of waste. The vehicle and equipments such as dozer, 

compactor, dump trucks and excavator will be constantly in operation. Hence the 

occupational health and safety of the staffs and workers is of much concern. The health and 

safety being of major concern, magnitude of the impacts has been evaluated as high. The 

extent will be site-specific and duration will be long-term. 

Mitigation Measures 

The workforce will be made aware of the health problems that may cause due to unsafe 

handling of the waste. Proper way of handling of waste will be instructed. Project will ensure 

adequate safety measures such as provision of helmets, masks, ear plugs etc. are available 

in the landfill site. A medical kit with necessary emergency medicines will be made available 

in the landfill site. Regular and periodic medical check up will be carried out to the staffs 

working in the site. All the staffs will be covered by the accident insurance. Mitigation cost is 
provisioned as sub-project design, operation and maintenance cost. 

(x) Impact of Environment on the Project 

Impact 

Though there is no settlement area near the landfill site within one to two kilometer 

periphery, but the settlement nearby use the access road common to landfill site leading to 
their residence. The local people may oppose and hinder in transportation of waste to the 
landfill site raising issues of bad smell and littering of waste to their locality creating 

unhygienic condition. This could lead in risk of disturbance from the locals. The magnitude of 
impact has been evaluated as high, extent site —specific and duration long-term. 

Mitigation Measures 

The project will ensure that all the waste carrying vehicles are properly covered and no 
littering of waste occurs while transportation. Mitigation cost is provisioned as sub-project 
design, operation and maintenance cost. 

(xi) River Pollution and Scattering of Waste by Rodents and Birds 

Impact 

There is possibility of visiting landfill site by scavenger birds like vultures, crows, eagles etc. 
This may create hazard to the local community close to the landfill site. They carry waste 
materials on the roof tops of the local settlement and may contaminate surface water by 
scattering and dropping of waste on river water. They may even attack the poultries of the 

local community. There is the risk of community health and safety from odor and diseases 
transmitted by flies, insects, birds and rats. Since, the buffer area/strip has been created all 

around the landfill site the impact could be ow, 'site specific and long term in duration. 

I 
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Mitiaatioti Measures 

The project will ensure that the waste disposal, spreading and compaction operation will be 
carried out as soon as the wastes are unloaded. The waste will be covered daily by clay 
material. Special attention will be given for the waste brought in from the slaughter houses. 

Mitigation cost is provisioned as sub-project design, operation and maintenance cost. 

(xii) 	Fire Hazard and Access Road Pollution 

Impact 

The decomposition process of the solid waste will generate the methane and other gases 

which will be collected and released in the environment without any treatment through gas 

vent pipe. The methane gas is inflammable and gives foul smell. The inflammability could 

cause fire hazard if precautions are not taken in time. The foul smell of gas could spread 

around the project area vicinity. While transportation waste in the landfill site, the access 

road could get polluted due to scattering of waste. The magnitude of the impact is 
considered high, extent local and duration long-term. 

Mitigation Measures 

The landfill site will have provision of adequate number of fire extinguishers in case of the 
emergency and all the workers working within the landfill site will have mouth masks. 
Smoking will be strictly prohibited in the landfill site. The design provisions in trapping and 
flaring up of gases. The project will ensure that all the waste carrying vehicles will be 

covered properly. Mitigation cost is provisioned as sub-project design, operation and 
maintenance cost. 

6.2.2 Biological Environment 

6.2.2.1 Construction Stage - Biological Environment 

(i) 	Clearing of Vegetation 

Impact 

The proposed landfill site development works entails clearing of existing trees within the 

proposed landfill site area owned by the Birgunj Municipality with girth ranging from 0.3m to 

1 .8m. Most of the trees are located along the western boundary of the proposed landfill site 
near Singaha River. The number of trees required for felling are as follows. 

S.No.. 
1 

2 

Tree Size(Girth) 
>0.30 - 0.60m 

>0.60 - 0.90m 

Species 
Masala (Eucalyptus camaldulensis), Sisau (dalbergia 
sisso), Sirish (albizia sp), Teak (tectona grandis), 
Biruwa, Kukath (Indigo fere atropurpurea), Chhatiban, 
Bachkarai, Mango (magnifera md/ca), Jamun 
(syzygium cumini), Runi, Nimbu (azadirachta md/ca), 
Sohajan, Gagal, Pithwa  
Sirish (albizia sp), Sisau (dalbergia sisso), Masala 
(Eucalyptus camaldulensis), Bach karai, Tilka, Mango 
(magnifera md/ca), Bel, Kathar, Runi, Gular, Bayar, 
Pithwa, Kadam, Simal (Bombax ce/ba var. 
Ieiocarpum), Kukath (Indigo fere atropurpurea)  

 Numbers 
633 

92 

3 _I t . 	—1m Pithwa. Peeple (ficus religiosa), Kadam 
(anthocepha/us chinensis), Sisau (dalbergia sisso), 
Mango (magnifera indica) Bachkarai 

8 
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The anticipated impact is of direct, magnitude moderate, extent site specific and duration 

medium term. 

Mitiçjation Measures 

Tree plantation will be carried out all around the landfill site (covering 15m strip around 
1,398m perimeter) for creation of buffer area/strip. Total 7,330 nos of trees will be planted 
which forms good compensation in the ratio of 1:10 towards likely clearance of 733 numbers 
of trees (though 1:2 ratio has been endorsed in the new provision). The sub-project will 
coordinate with the concerned authority (Municipality, VDC, DDC, District Forest Office) for 
proper tagging, felling, stacking and transporting logs at designated location. The estimated 
cost for felling (including tagging, stacking and transportation) and plantation (including 
management for 5 years) of trees are as detailed below. 

S. No. Description 
Unit cost 

(NRs.) 
Quantity 

(Nos.)  
Amount (NRs.) 

Felling of existing Trees  
Girth >0.30 - 0.60m (Pole Class Trees) 290 633 183,570 
Girth >0.60 - 0.90m (Pole Class Trees) 1,025 92 94,300 
Girth >0.90 - 1.80m (Timber Class) 2 , 800 8 22 , 400 

2 Plantation of suitable Trees 200 7,330 1,466,000 
Total  1,766,270 

Fuel wood use shall be banned for construction works as well as for workers. Kerosene 

supply will be regular and easily available to the construction workers. The anticipated cost 

and specific conditions are included in the construction contract. 

Table 6.2: Summary of Impact Matrix- Biological Environment (Construction Stage) 

irec 
Issues Likely Impacts Magnitude Extent Duration 

Indirect  

Clearing of Clearing and felling of existing trees Site Medium 
Vegetation within the proposed landfill site area D 	 M 

Specific Term 
with girth ranging from 0.3 to 1.8m. 

Note: 

D = Direct Impacts 	 I = Indirect Impacts 	L = Low Impact 
M = Moderate Impacts 	H = High Impacts 

6.2.2.2 Operation Stage - Biological Environment 	 ' 

(i) 	Birds Hazards 

Impact 

There is possibility of visiting landfill site by scavenger birds like vultures, crows, eagles etc. 

This may create hazard to the local community close to the landfill site. They carry waste 

materials on the roof tops of the local settlement and may contaminate surface water by 

scattering and dropping of waste on river water. They may even attack the poultries of the 

local community. There is the risk of community health and safety from odor and diseases 

transmitted by flies, insects, birds and rats. Since, the buffer area/strip area has been 

created all around the landfill site, the impact could be low, site specific and long term in 

duration. 
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Mitigation Measures 

The project will ensure that the waste disposal, spreading and compaction operation will be 

carried out as soon as the wastes are unloaded. The waste will be covered daily by clay 

material. Special attention will be given for the waste brought in from the slaughter houses. 

In case immediate spreading, compaction and cover by clay material of solid waste could not 

materialize, the waste will be ensured to be covered properly by vinyl sheets for the time 

being so that the waste are not carried away by scavenger birds like vultures, crows, eagles 

etc. 

Mitigation cost is provisioned as sub-project design, operation and maintenance cost. 

(ii) 	Aquatic Life - Water Pollution 

Impact 

The proposed landfill site will generate highly concentrated leachate. The leachate could 

contaminate the surface and ground water if they are allowed to pass into them. The 

magnitude of the impact is considered high, the duration is long-term and extent is beyond 

the site (i.e. local). 

Mitigation Measures 

The detailed design has considered these aspects and taken care of it. Horizontal and 
vertical lining have been proposed in the design. The design makes sure that the leachate 

does not get access to the surface and ground water. They are safely collected via 
perforated pipes and treated prior to disposal. All the generated leachate will be treated 

through stabilization ponds (i.e. anaerobic, facultative and maturation ponds). Effective 

implementation of these provisions will be made. Mitigation cost is provisioned as sub-
project design, operation and maintenance cost. 

6.2.3 Socio-economic and Cultural Environment 

6.2.3.1 Construction Stage - Socio-economic and Cultural Environment 

(i) 	Loss of Farmland and other Category of Lands as a Part of Site Clearance 

Impact 

The proposed sub-project will not have any adverse impact on loss of farmland and other 
category of lands as the proposed land for landfill site is owned by the Birgunj Municipality. 

Thus the impact has been evaluated low in terms of magnitude, site specific in terms of 

extent and short term in terms of duration. 

Mitigation Measures 	 ..* 

No acquisition compensation and rehabilitation is required. 	- 
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(ii) Disturbance to Public/Private Utilities and Access to them 

Impact 

There will be no impact on development of sanitary landfill site as the site is far away from 

settlement areas. However, during transportation of waste, there could be impact on 

public/private utilities, access to them or damages due to heavy equipment/vehicular 

movement depending upon the methods of transportation. The magnitude of impact has 

been evaluated as low, extent site —specific and duration long-term. 

Mitigation Measures 

The sub-project will plan for immediate attendance by the service providers to any damages 

to utilities during construction. The sub-project will ensure keeping the site free from all 

unnecessary obstructions and storing of disposing of any contractor's equipment or surplus 

material, and clearing away and removing from the site any wreckage rubbish and temporary 

works which are no longer required. As per the demand of the locals during scoping, the 
project has designed an internal road within the landfill site which will be used for transfer of 
waste during operation of the site and upon completion of land filling, it will turn out to form 

as a periphery road for recreational park to be developed in later stage. The cost for this is 

already included in design and construction contract. In addition to this, the project will also 

construct a well managed cemetery near the landfill site (location to be decided by the 
Birgunj Municipality) as per local demand. The cost for this has already been reflected in 

local development activity under beneficial impact. 

(iii) Health and Sanitation 

Impact 

The labor and project staffs may be exposed to high noise and dust levels during 

construction. Concentration of a large number of people in the project sites may create 

problems in disposal of sewerage and water contamination. These may increase pressure to 

the health services. Hence the magnitude of the impact will be high, extent site specific and 
duration short term. 

Mitigation Measures 

The workforce will be made aware of the health problems caused by unhealthy sanitation 

and contamination of drinking water. Proper methods of managing disposal of sewerage and 

checking of water contamination will be taught to the contractors and workers. 

The project will establish campsite for the workers from outside of the project area and all 

outside workers will be housed in the campsite. The camp site will have facilities such as 

drinking water supply, pit latrines and health clinics along with necessary medicines to the 

workers and their dependants in the labor camps so that no additional pressure on the 
existing services and facilities will be created due to workers who come from outside the 
project area. One pit latrine for every 10 workers will be constructed. 

The cost for the mitigation measures is included in the construction contract. 

R q' • - 
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(iv) Occupational Health and Safety 

Impact 

In spite of precautionary measures, occurrence of serious accidents can not be completely 
ruled out. Construction activities and plying of vehicle in the earthen road will increase dust 
and gaseous emission, and respiratory diseases may threaten health of the local people and 

workers. Although the health and safety will be major concern during the construction stage, 

magnitude of the impacts has been evaluated as low since provisions of health and safety 
measures are mandatory in any of the construction contract. The extent will be site-specific 
and duration short-term. 

Mitigation Measures 

All construction workers and staffs will be covered with accident insurance. In order to 

minimize the unwanted accidents and possible effect of dust and gaseous emission to 

construction workers, the project will ensure adequate safety measures such as provision of 
helmets, masks, air plugs, road signs, warning signals etc. To minimize dust to local people, 

provision of water spray will be made during the dry season. 

The construction site will have a provision of health clinics (as demanded by locals) along 
with necessary medicines for immediate treatment in case of any accidents. The workforce 

will be made aware of the likely occurrence of accidents during construction works and teach 
them precautionary measures to be taken for avoiding such accidents. 

Safety measures for the local people around the area will also be carefully dealt with. The 
cost for the mitigation measures is included in the construction contract. 

(v) Conflict between Local and Outsiders I Increase in Bad Habit due to Cash Flow 

Impact 

The concentration of large number of people with varied social and cultural backgrounds and 

inflow of cash at the same time may lead to anti-social activities such as use of more 

alcohol, gambling, and prostitution that may invite conflict between local and outsiders. The 

influx of outside workers may also disturb existing socio-cultural practices of the area. This 
may bring uneasiness to the local people resulting in conflicts. The conflict may deteriorate 

the law and order situation. The project proposes to hire local people to the extent possible 

limiting number of workers from outside. The magnitude of the impact is therefore 

considered to be low, extent local and duration short term. 

Mitigation Measures 

A local committee representing local political parties will be formed which will be encouraged 

to impose restrictions on certain activities in the social places so that the workers do not 
become a nuisance to local people. Regular surveillance by security people will also be 

managed. To develop good relationship and understandings between local community and 

the project people and to maintain a harmonious relationship between them a public relation 

officer will be employed. 

The cost for the mitigation measures is included in the construction contract. 

s74f 
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(vi) Employment for Locals 

Large number of skilled, semi-skilled and unskilled manpower will be required during the 

construction of the sub-project. Public consultation during scoping revealed that people 

expects employment opportunity from the project, whether it is skilled/unskilled labour or 

administrative section. However, these will be considered depending upon their qualification 

and availability. 

Upon completion of the construction work, the sub-project will definitely require some 

permanent posts for the smooth operation and regular maintenance of the sub-project. Local 

people will be given preference during recruitment of necessary personnel for administrative 

and technical works according to their qualifications and skills. These are considered as 

beneficial impact. 

(vii) Cultural and Aesthetic Sites 

The execution of sub-project activities will not disturb archaeological and/or religious sites of 

the area. 

Table 6.3: Summary of Impact Matrix- Socio-economic Environment (Construction Stage) 

Issues Likely Impacts 
Direct! 

Magnitude Extent I 	Duration 1  
Indirect  

Loss of Farmland No adverse impact as the proposed 

and other land for landfill site is owned by the 

Category of Lands Birgunj Municipality. D L 
Site  

Short term S 
Specific I 

as a Part of site 
Clearance 

Disturbance to No disturbance in development of 

Public/Private sanitary landfill. However, Site 
Utilities and transportation of waste may have 0 L Short term 

Access to them 
impact on public/private utilities, Specific 

access to them or damages due to  
equipment/vehicular movement.  

Health and Exposure of labor force to high 

Sanitation noise and dust levels during 
construction. Concentration of large Site 
number of people in the project site 0/I H Short term 
may create problems in disposal of Specific 

sewerage and water contamination. 
May increase pressure to health  
services.  

Occupational Construction activities and plying of 

Health and Safety vehicle in the earthen road will Site 
increase dust and gaseous 0 L Short term 
emission, and respiratory diseases Specific 

may threaten health of the local 
people and workers.  

Conflict between 	• 	The concentration of large 
Local and 	 number of people with varied 

Outsiders / 	 social and cultural backgrounds 

Increase in Bad 	and inflow of cash at the same I 
IN 

L 	Local Short term 

time may lead to anti-social 
Habit due to Cash 	I activities such as use of more 	i 
Flow 	 alcohol, gambling, and 
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Issues 	 Likely Impacts 
indirect 

Magnitude Extent Duration 

prostitution that may invite 
conflict between local and 
outsiders. 

• 	The conflict may deteriorate the  
law _and _order _situation.  

Note: 

D = Direct Impacts 	 I = Indirect Impacts 	L = Low Impacts 
M = Moderate Impacts 	H = High Impacts 

6.2.3.2 Operation Stage - Socio-economic and Cultural Environment 

(i) Public Health, Health and Sanitation 

Impact 

Exposure to gas emission generated at the landfill site may be highly annoyed due to bad 

odour resulting from improper covering of the cells. Similarly, the people working in the 

landfill site may be exposed to high noise levels during unloading and compacting of the 

solid wastes. Animals and insects existing in the site may result in spreading of infectious 

diseases and annoyance to the local people due to waste dispersion and contamination of 

waste. This may pose risk to community health and safety from odor and diseases 

transmitted by flies, insects, birds and rats. 

Local people may also be highly annoyed due to dispersion of wastes during transportation. 

Miticjation Measures 

Collection, storage and compaction of the solid waste will be properly handled to prevent 

generation of bad odor. Continuous cover over the cell will be maintained to prevent odor 

impact. Dispersion of solid waste during transportation, storage and compaction will be 

checked by proper handling. Visits of animals like dogs, cats, rats in site will be controlled 

strictly and insects such as flies will be controlled to the extent possible by applying the 

chemicals. 

Mitigation cost is provisioned as sub-project design, operation and mai tenceO' 
# 

(ii) Local Disturbance in Transportation of Waste 	 • . t7 rtr 
rIr 

Impact 

Though there is no settlement area near the landfill site within one to two kilometer 

periphery, but the settlement nearby use the access road common to landfill site leading to 

their residence. The local people may oppose and hinder in transportation of waste to the 

landfill site raising issues of bad smell and littering of waste to their locality creating 

unhygienic condition. This could lead in risk of disturbances by the local people in 

transportation of wastes to the Sanitary Landfill site. The magnitude of impact has been 

evaluated as high, extent site —specific and duration long-term. 

Mitigation Measures 

The project will ensure that all the waste carrying vehicles are properly covered and no 

littering of waste occurs while transportation. The access road leading to landfill site will be 
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well maintained. Mitigation cost is provisioned as sub-project design, operation and 

maintenance cost. 

(iii) Nuisance due to Inadequate Supply of Water 

Impact 

The proposed sanitary landfill site constitutes various building (i.e. staff quarters, office, 

training centre, watchman quarters, toilets for each components, workshop office etc.) which 

are provisioned with adequate water supply network. But, during the course of operation of 

the site, there lies risks of nuisance to neighbors by non-functioning of toilets due to lack of 

inadequate supply of water. Since all the provision for adequate supply of water is made in 

the detail design, the magnitude of impact is evaluated as low, extent site specific and 

duration long term. 

Mitiaation Measures 

The project and the Birgunj Municipality will ensure that adequate water supply and sanitary 

equipments are maintained during entire period of operation of landfill site. Mitigation cost is 

provisioned as sub-project design, operation and maintenance cost. 

(iv) Occupational Health and Safety 

Impact 

The workers may be exposed to high noise levels during unloading and compaction of the 

solid waste. They may be exposed to high levels of dust during new cell construction, plying 

of wastes transportation vehicles, unloading and covering the cells. The gas emissions 

generated may affect health of the workers. Probable existence of hazardous waste entering 

the site may affect health of the workers if not managed in proper manner. 

Mitigation Measures 

Workers will be provided with safety equipment and safety procedures will be implemented 

as far as possible. Drivers and workers will be trained and made aware on proper handling 

of waste and personal protections. They will also be trained on identifying hazardous waste 

and proper safety procedures on handling and reporting such items. 

Routine medical -exams for workers will be carried out. The area being sensitive, entry of 

unauthorized person will be restricted. As per the demand of the local people, a health care 

center for workers and neighborhood has been provisioned in the detailed design. Estimated 
cost of NRs. 1,500,000 has been allocated for the purpose with the location to be identified 
and provided by the Birgunj Municipality. 

(v) Employment for Locals 

Upon completion of the construction work, the sub-project will definitely require some 

permanent posts for the smooth operation and regular maintenance of the sub-project. Local 

people will be given preference during recruitment of necessary personnel for administrative 

and technical works according to their qualifications and skills. These are considered as 

beneficial impact. 

t 
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(vi) Rodents and Impact on Agro-Productivity 	 / 

Impact 

Animals and insects existing in the site may result in spreading of infectious diseases and 
nearby agro-productivity could be affected due to waste dispersion and contamination. This 

may pose risk to surrounding agro-productivity from diseases transmitted by flies, insects, 

birds and rats. Since the operation of landfill site will be strictly in a sanitary manner, the 

impact has been evaluated low in magnitude, site-specific in extent and long term in 

duration. 

Mitigation Measures 

Collection, storage and compaction of the solid waste with immediate cover will be properly 

handled to prevent transmission of waste by insects, birds, flies and rats. Dispersion of solid 

waste during transportation, storage and compaction will be checked by proper handling. 
Visits of animals like dogs, cats, rats in site will be controlled strictly and insects such as flies 

will be controlled to the extent possible by applying the chemicals. Mitigation cost is 
provisioned as sub-project design, operation and maintenance cost. 

(vii) Aesthetic Values, Foul/Bad Odor 

Impact 

Bad smell is one of the characteristic of solid wastes. Sometimes the collection of waste in 
the cities is delayed due to various reasons. On such occasions the waste remains dumped 

on streets or roads for quite some time. Ultimately when they are transported to the landfill 

site they would be in the decomposition stage. When such waste are mixed and shuffled, it 
produces very bad smell which would extend to a larger distance than normal. 

In addition to this, the leachate collected and treatment process in stabilization ponds gives 

bad smell to some extent. However, the smell will not be as bad as the shuffling of old 
waste. The magnitude of impact will be high, the duration long-term and the extent beyond 

the site (i.e. local). 

Mitigation Measures 

The solid waste will be brought into the landfill site as early in the day as possible without 

undue delay covered properly in the waste carrying vehicle. The shuffling of waste will be 

carried out when the wind blow is less. All the staff working in the landfill site will be provided 

with quality mouth mask. Buffer area/strip all around the landfill site and daily cover of 

disposed waste with clay liner has been proposed to prevent the foul smell spreading in the 

community. Mitigation cost is provisioned as sub-project operation and maintenance cost. 

(viii) Site Recovery upon Saturation of Landfill Site Capacity 

Upon saturation of the landfill site, it has been planned to develop the site as the recreation 

ground which could be used by the local communities as well as people from Birgunj and 

Kalaiya. This benefit is expected to come after quite some time. However, once the site is 
fully developed for the recreation purpose it could remain in service for a very long period if 
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properly maintained and .bperated. The magnitude, extent and duration of this benefit will be 
medium, local and long term respectively. 

The cost of developing the landfill site into a recreation park or play ground will be part of 
project cost. 

6.3 	Summary of Mitigation Cost 

Most of the mitigation costs are included as in-built in design and estimate. However, 
mitigation cost not included in in-built design and estimated separately to be included as part 

of the contractor's bill of quantity is as listed below. 

Table 6.4: Summary of Mitigation Matrix 

S.No. . 	 . 	 . 	 Particulars 
Estimated Cost in 

NRs 

I Environmental Enhancement 

2 

Construction 	of well 	managed 	cemetery and 	contribution 	to 	local 
schools and temples 

Environmental Mitigation - Construction Stage  

4000,000 

Water quality monitoring - (3 sites x 12 times x 35,000) 1,260,000 

Clearing of trees and compensatory plantation 1,766,270 

3 Environmental Mitigation - Operation Stage  

Water/leachate quality monitoring (5 sites x 12 times x 35000) 	1 2,100,000 

Provision of health care center 1,500,000 

Total 1679H 

4 

- 
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7. ALTERNATIVE ANALYSIS 

Within the outlined scope of work, the following alternatives for implementation of the 

proposal were analyzed pertaining to environmental impacts of the project activities. The 

alternative analysis mainly focuses on project site; project design, technology selection and 

operation; and no project options. The proposed sub-project will certainly have a significant 

impact on the beneficiaries as well as the environment. 

, 

7.1 	Project Site, Design and Layout Planning 

7.1.1 Project Site 

:.' 	Tr 
Initially three alternative sites were identified for Sanitary Landfill. Those were Inaruwa, 

Masaharwa and Managadawa. Birgunj Municipality decided to develop solid waste resource 

processing centre at Masaharwa which is located in Bishrampur and Itiyahi VDC of Bara 

District near south-eastern boundary of Birgunj Municipality of Parsa District. The proposed 

sanitary land filling process at sanitary landfill in 10.76 ha paddy land is owned by the Birgunj 

Municipality. Geographically the site is suitable as the nearby settlement is far beyond 500 

meters and Singaha river flows along the western border of the proposed site. This provides 

natural settings in discharge of treated leachate in natural drainage channel. There is no 

environmentally sensitive area near to the proposed site. The nearest Parsa Wildlife 

Reserve is around 25 km far from the proposed site. Since there is no settlement nearby, 

nuisance to neighboring area due to foul order and influx of insects, rodents and public 

health hazard from odor, and disease transmitted by flies, insects, bird and rats will be 

insignificant. Surface and ground water pollution from leachate is less likely because the 

land is used for flooded paddy indicating very low infiltration and the design includes 

leachate treatment facility with placement of HDPE sheet liner and clay liner system at the 

bottom as well as along the vertical slope of waste storage dam to prevent leachate 

contaminating the ground and surface water. The probability of road blockage during 

construction period is very less as the site is located along rural setting with current low 

traffic flow. The positive aspect of the proposed site is that it is presently connected with 

existing gravel road to Ward 19 of Birgunj Municipality which is just around 1.0 km west of 

the proposed site. 

7.1.2 Design and Layout Planning 

The key design alternatives relates to the choice of landfilling methods and landfill system 

including type of leachate treatment plant. While designing the project activities, emphasis 

was given to urban environment improvement either due consideration on integration among 

project components and concentration of investment in few localities; inclusiveness and 

equity in participation with focus to urban poor and disadvantaged groups; public-private 

partnership; and demand from the proponent i.e. PIU-Birgunj Municipality. 

The locations of the facilities and the landfill area for the site was based on the flat 

topography. anticipated traffic patterns, location of existing roads, location of the river 

channels, etc. As per site condition, the landfilling methods and operations adopted is area 

method where filling operation of solid waste is carried out by building an earthen dam all 
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around the proposed landfill cells as the terrain is unsuitable for Ii 	ct1 	of trenches in 

which to place the solid waste. 

Anaerobic Sanitary Landfill system has been designed against Re-circulatory Semi-aerobic 

Sanitary Landfill system as the former is simple during operation and is less costly. The 

anaerobic sanitary landfill structure constitutes leachate collecting pipe installed at the 

bottom for drainage. The pipe ends are not exposed to air (the main leachate pipe outlet is 

immersed in the leachate pond). There is no conveyance of air into the waste disposal area 

and the wastes decomposition is mainly in anaerobic condition. The decision to re-circulate 

leachate back into the landfill to promote rapid degradation of the waste was not made 

because of its operational complexity and literature on landfill operations indicate that there 

is no long term advantage for such a system. 

There are various types of storage dam such as RCC retaining structure, concrete gravity 

dam, soil cement dam and earthen gravity dam. Each of them has its own advantage and 

disadvantage. RCC and concrete dams occupy less space compared to the soil cement or 

earthen dam but they are expensive. The earthen dams are cost effective compare to other 

but it occupies large area reducing the capacity of the land fill. Among these, the design 

consideration has been made to earthen dam for its cost effectiveness and availability of 

adequate space for anticipated 15 years life span. 

The bottom grades were chosen based on depth to groundwater and landfill stability 

requirements. The bottom liner has been designed to be made up of composite of imported 

red clay layer and geomembrane (HDPE sheet liners). The blanket leachate collection and 

recovery layer was designed to drain into a collection drain located at a central point at the 

down gradient end of the landfill. These will go either to the Leachate Treatment Plant or a 

series of anaerobic, facultative and maturation ponds down slope depending on the leachate 

characteristics. The leachate management system would remain operational throughout the 

post-closure period. Methane and other gases will be generated as the waste degrades 

within the landfill mass. Gas collection facilities consists of collection wells and a flaring 

station depending upon the characteristics of the deposited waste after composting and 

other waste recovery and processing activities. As with the leachate management system, 

the flaring station will be operated throughout the post-closure period. 

The waste will be placed in multiple, compacted lifts with daily soil cover. When an area 

reaches its final grade, intermediate cover (300mm thick) shall be placed to minimize 

infiltration of rainfall and to prevent infestation by insects, rodents, or other disease vectors 

until the final cover is constructed. Surface water drainage benches has been laid out at 

vertical intervals on the side slopes up to the final landfill height. Berms has been provided 

on the top cap to divert water to collection ditches and down drains to transport water off the 

cap. Access to the cap has been provided from several entry points at various locations 

around the facility. 

The final fill height for the site has been established based on the final area allocated for the 

sanitary landfill cells and landfill stability requirements. The cover design is based on locally 

available vegetative/protective cover layer and a drainage layer overlying a low permeability 

infiltration barrier. At closure, the cover is planned for seeding as necessary to promote re-

vegetation to minimize erosion and potential damage to the cap. 
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Community composting area has been allocated in layout planning that is also designed to 

be a training ground for composting of organic waste coming from whole sub-metropolitan 

city of Birgunj. The proposed system consists of a receiving office area, two composting 

machines with hammermills or shredder, windrow compost piles and transfer sheds for 

aeration and maturation into compost. An enzymes or microbial activators will be used to 

hasten the decomposition process. After about 15-30 days (depending on the quality of the 

compost) of transferring from one storage shed to another, the compost n be 

hammermilled again or shredded to inspection, fine screened and bagged for pro do'.and 

sale. 

7.2 	Technology and Procedure of Operation 	 NOV 

Different strategies and approaches have been adopted in designing projznt -z6avilties, 

selecting the technologies and operational procedures after reviewing best practices, 

guidelines and standards. 

The operational plan enables the site preparation, landfill cell construction, soil cover, 

leachate treatment, gas management, record keeping activities, closure activities and 

environmental monitoring (during landfilling and post-closure) to be conducted in a safe, 

efficient, and environmentally sound manner. 

Unloading of solid wastes shall be confined to a small area as possible to accommodate the 

number of vehicles using the area without resulting in traffic, personnel, or public safety 

hazards. Waste materials shall normally be deposited at the toe of the fill. For practical 

purposes, the working area has been set at 1.5m high cell lifts with 6 meter widths and 20 

meter length for each working day after which daily cover of clayey material will be applied. 

Solid waste will be spread and compacted in layers with repeated passages of the landfill 

equipment to minimize voids within the cell and maximize compaction. The loose layer shall 

not exceed a depth approximately 0.60m before compaction. Spreading and compacting will 

be accomplished as rapidly as practicable. Covered surfaces of the disposal area shall be 

graded to promote lateral runoff of precipitation and to prevent ponding. Grades will be 

established of sufficient slopes to account for future settlement of the fill surface. Cover 

material or native material unsuitable for cover, stockpiled on the site for use or removal, will 

be placed so as not to cause problems or interfere with unloading, spreading, compacting, 

access, safety, drainage or other operations. 

Priorities have been given to labour intensive technologies and community led basic 

sanitation for all with gender consideration. The working procedures proposed are 

participatory one. Awareness creation and skill development activities for the improvement of 

environment, health and hygiene have also been integrated with the development of basic 

infrastructures facilities. The project will use local materials as far as possible. 

7.3 	Time Schedule and Raw Materials to be used 

The proposed sub-project under STIUEIP will be implemented over 2 years upon work 

commencement with the provision of single 1GB contract package for civil works and supply 

and installation of plant and equipment A one year defects liability period is allocated to 

carry out defects remedial works. The earth work activities of the Project will be avoided 
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during monsoon period. The construction activities will be carried out during day hours only. 
The project will use local materials as far as possible. 

Time Schedule Chart 

Description 	 1 	2012 20131 2014 2015 2016 
Detail Design and Procurement  
Construction  
Mapgement/Supervision  
Defects Liability Period  

7.4 	Do Nothing Alternative 

Incidence of health hazard (mosquito, flies/odor nuisance and infiltration to ground water) 

due to lack of proper management of solid waste are some of the main environmental 

problems in Birgunj. Such problems are likely to be intensified in future if the solid waste of 

Birgunj is not managed properly for disposal to Sanitary Landfill, Implementation of the 

proposed subproject will improve the environmental condition of the city and health and 

safety of the community by reducing environmental pollution on the one hand and 
awareness creation on the other. It will also help to improve economic condition and 
livelihood of the poor communities by providing employment opportunities in the project 

activities. Ultimately, it will help to improve the quality of life of the people living in the 

municipality. The implementation of the proposed subproject will have more positive impacts. 
However, adverse impacts will be minimized through implementation of proposed mitigation 
and monitoring measures. 
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8. ENVIRONMENTAL MANAGEMENT PLAN (EMP) 

8.1 	Background 

The environmental management, monitoring and audit is formulated in accordance with EIA 

requirements of Nepal. The objective of the Environmental Management Plan (EMP) is to 

formulate a framework to ensure that all mitigation measures are implemented providing 

basis for examining whether the mitigation measures are effective after implementation. The 

EMP ensures that all mitigation measures and monitoring requirements specified in this 

study report will be carried out in subsequent stages of project development. 

The Environmental Management Plan (EMP) delineates key issues likely to arise from 

Project implementation, and proposes mitigation measures, including monitoring schedule 

and responsibility. The EMP also outlines environmental management roles and 

responsibilities, sub-project design and construction management of different activities, site 

supervision, monitoring and reporting, records, and corrective measures. improvement 

proposals, and cost estimates for mitigation measures. The EMP is detailed in Table 8.2, 
presented at the end of the section and will form a part of Bidding Document. Environmental 
Compliance Monitoring Plan and Environmental Impact Monitoring Plan is presented in 
Table 8.3 and Table 8.4 respectively delineating monitoring indicators, period, and 

frequency during various stages of Project implementation and operation. 

8.2 	Objectives of the EMP 

• Define environmental management principles in particular the implementation of EMP; 
• Describe practical mitigation measures that shall be implemented during project 

construction and ancillary sites to prevent or mitigate environmental impacts; 
• 	Establish roles and responsibilities of all parties involved in the implementation of 

environmental controls; 
• Formulate supervision, monitoring, auditing and reporting framework 

8.3 	Project Organization 

For urban projects, Ministry of Urban Development (M0UD) is legally responsible for project 

management and monitoring works. The PIU, STIUEIP-Birgunj will carry out the 

management/monitoring of the implementation of the EMP by the Contractor through its 

Design and Supervision Consultant. 

PIU. STIUEIP-Birgunj will co-ordinate with DUDBC/PCO and get the technical assistance 

required for the implementation of the environmental protection measures. PIU, STIUEIP -

Birgunj may also seek additional technical assistance from the Ministry of Forests and Soil 

Conservation and the Ministry of Science, Technology and Environment as and when 

necessary. 

PIU staff will work alongside the construction and operation to ensure that the measures and 

requirements outlined in the EMP are carried out effectively. The Environmental 
Organization Structure is presented in Figure 8.1. 
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M0UD 

Environmental Section 

DUDBC I PCO 

• 	District Forest Office 

Off ice 
• 	District Irrigation Office 

Lj Birgunj Sub-Metropolitan City 

Project Manager 
4 

• 	District NEA 
• 	District  

Telecommunication 
I 	 Design & Supervision 

Office I 	I 	Consultant • 	District Water Supply 
and Sewerage Office 

 

• 	District Traffic Police 
Office F Construction Contractor 	I 

•CDO 
• Municipality 
• DDCIVDC 
• District Survey Office 
• NGOs/CBO 
• DPHO 

Figure 8.1: Environmental Management Organizational Structure 

8.4 	Environmental Management Roles and Responsibility 

Responsibility for environmental management associated with implementation of Secondary 

Towns Integrated Urban Environment Improvement Project for Birgunj Municipality involves 

number of parties each with specific responsibilities for particular activities. 

(a) 	The six main parties responsible for the design and implementation of mitigation 
measures prior to, during and following sub-project implementation are: 

• 	Ministry of Urban Development (M0UD) 

DUDBC/ PCO STIUEIP 

• 	PIU, STIUE1P-Birgunj 

• 	Asian Development Bank (ADB) 

• 	Design and Supervision Consultant fi • 	Construction Contractor 

- 1 z ;  
The specific roles and responsibility of the parties are as follows. 

Ministry of Urban Development (M0UD) 

• 	Review and comment on EIA for final approval from MoSTE. 

• 	Give permission for Project Implementation. 

• 	Within the urban sector MoUD bears the responsibility for environmental safeguarding. 

• 	Review project design & contract documents against approved EtA measures and 
national environmental standards and give comments for corrective actions. 

• 	Review of monitoring reports of project construction and operation and give comments 
for corrective actions. 
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DUDBC/PCO STIUEIP 

• 	The Department of Urban Development and Building Construction (DUDBC), Project 

Coordination Office (PCO), as co-ordination, monitoring and implementation agency is 

responsible for overall coordination, monitoring and implementation of ST1UEIP. 

• 

	

	Environmental monitoring/management works assisted by Project Management 
Support Consultant (PMSC). 

PIU/S TIUEIP- Birgunj 

• Project Implementation Unit (PIU), STIUEIP-Birgunj with technical assistance from 

DUDBC, P00 will undertake environmental assessment functions, as well as monitoring 

of sub-projects and provision of advice relating to design of environmental mitigation and 

enhancement measures, and the setting of environmental quality standards. 

• PI  Project Manager will be responsible for implementation of the Project. 

• Clearance for possession of site and land acquisition, if any. 

• Review and approval of detailed project construction designs. 

• Obtaining necessary permits from GoN for project construction activities including liaising 

with various Government Institutions (i.e. District Forest Office, District Agriculture Office, 

District Irrigation Office, Office of Nepal Electricity Authority, District Telecommunication 
Office, District Water Supply and Sewerage Office, Traffic Police Office, District 

Administration Office, District Survey Office etc.) and Local Bodies (i.e. Municipality, 
DDC, VDC etc.) including NGO/CBO. 

• Review and approval of survey, marking and subproject works. 

• Review and approval of proposed ancillary work sites (including workforce camps. 
quarries, borrow pits and storage areas). 

• Project maintenance and environmental monitoring and management following handover 
by the Contractor. 

• The operators of Birgunj Municipality will be responsible for operation and maintac 

of the newly developed system. 

Asian Development Bank (ADB) 

• 	Overseeing of DUDBC project management in accordance with loan condition? 

• 	Overseeing the detailed design and EMP, including periodic site visits to ensure 
compliance. 

Design and Supervision Consultant (PIU's representative) 

• Preparation of final project construction design, conduct required environmental studies 
and EMP design recommendations. 

• Survey and pegging of project construction design works. 

• Supervision of the Contractor to ensure work to be undertaken as per sub-project 
construction contract. 

• Inspection and reporting of Contractor's activities to ensure effective implementation of 
the EMP. 

• Auditing Contractor's works and activities against the conditions set out in EMP. 

• Issuing corrective action requests and conducting follow up inspections and evaluation of 
corrective actions. 
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• Reporting all non-conformances to the Project Manager, PIU, STIUEIP, Birgunj. 

• Certifying correctly constructed sub-project works for payment. 

Construction Contractor 

• Construction of detailed project design works and implementation of EMP. 

• Participation in site inspections and audits undertaken by the Design and Supervision 

Consultant. 

• Implementation of corrective actions in response to requests made by the Design and 

Supervision Consultant regarding specific environmental safeguards. 

(b) 	Similarly roles and responsibilities of other local, district and central level institutions 
and those affected by the project construction will also be equally important and the 
project proponent will maintain interaction and coordination with all of them 
accordingly. The roles and responsibilities are as briefed below. 

Ministry of Science, Technology and Environment (MoSTE) 

• 	Final approval of the EIA reports as per the provisions of Act and Rules and issue 

environmental clearance. 

• 	Review of project monitoring reports during construction and operation phases and 

give comments for corrective actions. 

• 	Auditing of project general performance after two years of operation phase. 

District Forest Office 

• 	Give approval and permission for tree clearance. 

• 	Assist proponent in pegging, measuring and evaluation of the affected tree. 

• 	Review of monitoring reports of project construction and operation and give comments 
for corrective actions related to vegetation. 

Municipality / DDC 

• 	Provide recommendation to the proponent with comments and suggestions and assist 
proponent in the project implementation. 

• 	Assist in public consultation awareness building organized by the proponent. 

• 	Assist and provide suggestions to the proponent in the matters related to community 
mobilization. 

• 	Assist MoSTE in the proposal audit. 

• 	Review of monitoring reports of project construction and operation and give comments 
for corrective actions. 

• 	Ensure that transparency in the project activities are maintained by all the concerned 
stakeholders as per EIA report and commitments. 

• 	The operators of Birgunj Municipality will be responsible for operation and maintenance 
of the newly developed system. 

8.5 	Monitoring and Evaluation 

The MoUD will evaluate the mnitorin results as and when necessary for review and 
comment from MoSTE. 

)T 
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The monitoring for compliance of recommended mitigation measures during construction 
and post-construction certification inspection of each completed section of sub-project and 

each rehabilitated ancillary sites shall be undertaken by the Design and Supervision 
Consultant on Behalf of PIU, STIUEIP-Birgunj. The cost for monitoring during construction 

and post-construction certification inspection is included in the project implementation cost. 

During Construction, PIU-STIUEIP-Birgunj and ADB will carry out external monitoring of the 

environmental compliance carried out by the Contractor while the Design and Supervision 
Consultant will carry out internal monitoring at field. During operational phase, ADB will carry 

out external monitoring while PIU-STIUEIP-Birgunj will carry out internal monitoring. 

8.6 	Environmental Audit 

The Environmental audit of the project will be carried out by Ministry of Science, Technology 

and Environment (MoSTE) after two years of project operation as per the provision of EPR 

and the estimated cost of NRs. 600,000 has been allocated for this purpose. 

During the course of carrying out monitoring and evaluation of impact, if the actual impact is 

found higher than the one specified in the conditions prescribed at the time of approving the 

proposal, the MoSTE through MoUD shall issue necessary directives to the proponent to 
adopt measures to reduce or control such impact. Monitoring activities during Project 
operation will focus on recording environmental performance and proposing remedial actions 

to address unexpected impacts. 

8.7 	Site Supervision, Monitoring and Reporting 

Strict supervision of sub-project construction activities is required prior to, during and 

following construction to ensure that works are constructed in accordance with the approved 
designs and that environmental impact are fully mitigated in accordance with the EMP. A 
standard system of site inspections, reporting and approval shall be undertaken . e 

life of sub-project as described below. 

8.7.1 Pre-Construction Phase 	 & 

Pre-construction inspections of each section of the project component and aF1fa 
shall be undertaken by the Design and Supervision Consultant and Contractor. lt'iITve 

to: 

• Identify site specific sub-project construction or environmental problems. 
• 	Identify existing services and public utilities that are required to be reinstated, extended, 

and re-located. 
• 	Identify construction waste disposal sites. 
• 	Identify quarries and borrow pits site for extraction of construction materials. 
• Identify labor and work force camp sites. 
• Plan of phasing of construction along the drainage, sewerage and road alignment. 

Design and Supervision Consultant and Contractor shall discuss and agree upon the factors 

listed above and document accordingly. The Design and Supervision Consultant shall review 
the sites pegged by the Contractor and approve them for construction where appropriate, or 
request the Contractor to re-peg sites. The cost for inspection is included in the sub-project 

implementation cost. 
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8.7.2 Construction Phase 

The Contractor is wholly responsible for complying with all aspects in the construction 

contract pertaining to environmental protection provisions and must at all times during the 
4. contract term provide clear evidence that contract requirements are being met. 

The Design and Supervision Consultant shall undertake appropriate supervisions of sub-

project works during construction, and inspections of ancillary sites during their period of 

use. For non-compliance activities as per EMP contract conditions, notice shall be issued for 

rectification accordingly and if required, pay items shall be withheld. 

The Design and Supervision Consultant shall undertake appropriate inspection of all 

ancillary sites in use over preceding months, as well as any ancillary site activities currently 

in progress, at the end of each month in conjunction with the Contractor. If any activities are 

not being undertaken in accordance with the contract or EMP conditions, the Design and 

Supervision Consultant shall document these and specify corrective measures in the 

Monthly Report. The Design and Supervision Consultant shall provide a copy of the Monthly 

Report to the Contractor of the inspection for action. The cost for supervision is included in 

the sub-project implementation cost. 

8.7.3 Post - Construction Phase 

The Design and Supervision Consultant shall undertake a post-construction certification 

inspection of each completed section of sub-project component and each rehabilitated 

ancillary sites. Certification shall be based upon the contract conditions and EMP conditions. 

The cost for post-construction certification inspection is included in the project 

implementation cost. 

8.7.4 Operation and Maintenance Phase 

The environmental monitoring of project during the sub-project operation and maintenance 

phase shall concentrate on the major identified potential impacts of the project. 

The PIU, STIUEIP-Birgunj shall undertake regular inspection of the sub-project component 

and related features upon completion of sub-project construction. The inspection will include 

an assessment of: 

• 	Proper land filling on landfill cells, placement of cover material, compaction, grading, 
cleaning and proper operation of plant and equipment 

• Waste segregation, separation and composting 
• Appropriate operation of leachate treatment plant 
• Ground and surface water quality monitoring 
• 	Drains and drainage lines, their stability and drainage line erosion..-., 	VOL., / 
• Health and safety hazard for workers 	 .. . 

• Blockage of drains and cross-drainage 
• Nuisance to neighbouring areas due to odor, insects and rodent 
• Removal and disposal of sludge from treatment plant 
• Road surface condition 
• Management of project structures such as toilets, administrative buildings, staff quarters, 

guard posts, office buildings, plant and equipment maintenance unit, parking lots etc. 
• Embanked slope stability and vegetative cover on earthen dam for waste storage. 
• Damage from sedimentation. 
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Standard report covering above features shall be completed by PIU, STIUEIP-Birgunj 
following each inspection. 

8.8 Grievance Re-dress Mechanism 

Public dissent, especially amongst local stakeholders is obvious and common to surface 

upon the sub-project stretch where its activity is undertaken and continued without 

suggested environmental safeguards being correctly respected, most notably during material 

extraction, sub-project excavation and storage of spoil material, and draining out hazardous 

spills over the private land without consent of the landowner, and finally, creating 

inconvenience to the locals (littering along road side and arable land, dust hazard, noise 

pollution etc.) because of inappropriate construction practice. 

The concern/grievances from local/affected people may come up related to inappropriate 

implementation of various components of EMP. These issues can be easily addressed 

through acknowledgement, evaluation and corrective action and response approach. To 

resolve grievance from public or stakeholders concerning the sub-project will be directed to 
the Project Manager, RU, STIUEIP-Birgunj through nominated PRO who will address social 

issues and coordinate with RU, STIUEIP and local community. For local stakeholders' 

convenience, this mechanism will be affected by establishing mandatory "grievance register 
book" at the Office of Project Manager, PIU, STIUEIP-Birgunj. The register book will 
delineate i) date of grievance registered ii) name / address of grievance lodger (stakeholder) 
iii) nature of grievance being lodged and iv) location / site of fault works requiring corrections. 

Firstly, it will be assessed if the grievances are genuine or suggestion is acceptable. 
Accordingly, response will be given within 15-30 days by the PIU, STIUEIP-Birgunj in 

consultation with the Design and Supervision Consultant. In case the Project Manager, PIU, 
STIUEIP-Birgunj through Design and Supervision Consultant is unable to resolve the issue, 

the matter will be forwarded to the PD, DUDBC/PCO. The corrective action will be carried 
out as per the response or action plan indicated to the stakeholder. Lastly if PD, 

DUDBC/PCO is unable resolve the matter, the matter will be resolved by the court of law. 

The outcome shall also form part of quarterly progress report. Grievance re-dress 

mechanism shall be translated in Nepali language and posted to the respective 
DDC/Municipality office by PIU. STIUEIP-Birgunj at least 30 days prior to commencement of 
construction works. 

' 

.4 	,'.... 	4 
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Grievance Re-dress Mechanism 

89 Accident Response Mechanism during Construction 

In order to adopt prompt accident response mechanism, at work place, a readily available 

first aid unit including an adequate supply of dressing materials, technician and a standby 

vehicle will be provisioned for Accident Response Mechanism. Pertaining to seriousness of 

the nature of injury, immediate transportation to nearby hospital will also be maintained in 

the work site. 

8.10 Summary of Environmental Mitigation Cost and Benefit Assessment 

Most of the mitigation costs are included as in-built in design and estimate. However, 

mitigation cost not included in in-built design and estimated separately to be included as part 

of the contractor's bill of quantity is as listed below. The benefit assessment in terms of 

money could not be assessed at this juncture. However, summary of sub-project benefit is 

listed in the table below. 

S / 
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Table 8.1: Summary of Mitigation Matrix and Benefit Assessment 

S.No. Particulars 
Estimated Cost 

inNRs 

I Environmental Enhancement 

Construction of well managed cemetery and contribution to local schools and 4000,000 
temples 

2 Environmental Mitigation - Construction Stage 

Water quality monitoring - (3 sites x 12 times x 35,000) 1,260,000 

1,766,270 Clearing of trees and compensatory plantation 

3 Environmental Mitigation - Operation Stage 

Water/leachate quality monitoring (5 sites x 12 times x 35,000) 2,100,000 

Provision of health care center 1,500,000 

4 Cost for Environmental Audit 600,000 

11,226,270 Total Environmental Mitigation/Monitoring Cost 

5 Benefit Assessment 

• 	Employment opportunity to local people. 

• 	Transfer of technical skills and know-how. 

• 	Increase in economic activity due to project implementation. 

• 	Local 	Development Activity 	i.e. 	provision 	of well 	managed 	cemetery, 
/ 

support to local schools, provision of new bridge over Singaha river, and 
provision of health care centre as per the demand of local people. 

• 	Improved Solid Waste Management system of Birgunj Municipality which 
will reduce environmental risk associated with health hazard and improve 
environment, 	health and 	hygiene of the 	people as compared to the 
present haphazard dumping of solid waste in low land area and ponds. 

6 Total Project Cost including VAT, Price & Physical Contingencies 479,992,077.27 

7 Percentage of Environmental Cost to the Project Cost 2.34% 

8.11 Environmental Management and Monitoring Plan 

Table 8.2, 8.3 and 8.4 presents Environmental Management Plan, Compliance Monitoring 
Plan and Impact Monitoring Plan respectively. 
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9. CONCLUSION AND RECOMMENDATION 

9.1 	Conclusion 

Birgunj Municipality decided to develop solid waste resource processing centre at 

Masaharwa which is located in Bishrampur and ltiyahi VDC of Bara District near south-

eastern boundary of Birgunj Municipality of Parsa District. The proposed sanitary land filling 

process at sanitary landfill in 10.76 ha paddy land is owned by the Birgunj Municipality. 

Geographically the site is suitable as the nearby settlement is far beyond 500 meters and 

Singaha river flows along the western border of the proposed site. This provides natural 

settings in discharge of treated leachate in natural drainage channel. 

There is no environmentally sensitive area near to the proposed site. The nearest Parsa 

Wildlife Reserve is around 25 km far from the proposed site. Since there is no settlement 

nearby, nuisance to neighboring area due to foul order and influx of insects, rodents and 

public health hazard from odor, and disease transmitted by flies, insects, bird and rats will be 

insignificant. 

As per site condition, the land filling methods and operations adopted is area method where 

filling operation of solid waste is carried out by building an earthen dam all around the 

proposed landfill cells as the terrain is unsuitable for the excavation of trenches in which to 

place the solid waste. 

Anaerobic Sanitary Landfill system has been designed against Re-circulatory Semi-aerobic 

Sanitary Landfill system as the former is simple during operation and is less costly. There is 

no conveyance of air into the waste disposal area and the wastes decomposition is mainly in 

anaerobic condition. The decision to re-circulate leachate back into the landfill to promote 

rapid degradation of the waste was not made because of its operational complexity and 

literature on landfill operations indicate that there is no long term advantage for such a 

system. 

Surface and ground water pollution from leachate is less likely because the land presently is 

used for flooded paddy indicating very low infiltration and the design includes leachate 

collection and treatment facility with placement of HDPE sheet liner and clay liner system at 

the bottom as well as along the vertical slope of waste storage dam to prevent leachate 

contaminating the ground and surface water. Methane and other gases will be generated as 

the waste degrades within the landfill mass. Gas collection facilities consists of collection 

wells and a flaring station depending upon the characteristics of the deposited waste after 

composting and other waste recovery and processing activities. 

The probability of road blockage during construction period is very less as the site is located 

along rural setting with current low traffic flow. The positive aspect of the proposed site is 

that it is presently connected with existing gravel road to Ward 19 of Birgunj Municipality 

which is just around 1.5 km west of the proposed site. 

In order to minimize the impact in nearby settlement, buffer area/strip has been proposed all 

around the landfill site with appropriate tree plantation within the buffer area/strip. 
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The experience of operational difficulty of other landfill site, the operation of this landfill site 

will also be not easy. The local people will use this site as the fulcrum to bargain for 

fulfillment of their demand. Hence a clear agreement will have to be made with the local 

community on the availability of the development fund against using their area. 

The identified and predicted impacts have been evaluated to know their significance. A 

number of benefit augmentation measures and adverse impacts mitigation measures have 

been proposed to offset the adverse environmental impacts, and make the project 

environment-friendly. The mitigation measures will minimize the impacts sufficiently. 

In order to ensure the implementation of the proposed mitigation measures, an 

environmental management plan has been developed which includes activities, staffing, 

budgeting and reporting. 

Cost for environmental mitigation, monitoring and auditing have been proposed. Most of the 

mitigation costs are included as in-built in design and estimate. However, environmental 

management cost not included in in-built design and estimated separately to be included as 

part of the contractor's bill of quantity amounts to be NRs. 11,226,270.00 for the effective 

implementation of mitigation, monitoring and project auditing activities. This cost is about 

2.34% of the total project cost that includes vat, price and physical contingencies. 

9.2 Recommendation 

The EIA report uses valuable information of the detailed design of the project. The design of 

the proposed project has considered lessons learnt from implementation of various landfill 

sites around the country. 

The project will be implemented with strict adherence to the mitigation measures as 

prescribed in the Environmental Management Plan which is designed to form part of the 

Bidding Document so that the contractor's are compelled to implement them. The proposed 

environmental enhancement measures will help upgrade the quality of life of the affected 

people. Training and employment during construction will be crucial in enhancing livelihood 

of affected locals. 

Taking into consideration the nature of the project, its location, evaluated environmental 

impacts and practical mitigation measures, including existing policies and laws on solid 

waste management and resource mobilization, and the environment, this project could be 

recommended for implementation. However, it is to be noted that proposed site is meant for 

the disposal of the municipal wastes only and hazardous waste shall not be entertained in 

the landfill site. 

Conclusion and Recommendation: 9-2 
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Terms of Reference 
Sanitary Landfill Development for Birgunj Municipalit 

Terms of Reference for 

Environmental Impact Assessment (EIA) of 
Sanitary Landfill Development for Improved Solid Waste 

Management of Birgunj Municipality 

1. 	NAME AND ADDRESS OF THE PROPONENT PREPARING THE REPORT 

1.1. The Proponent 

Project Implementation Agency 

Birgunj Sub-Metropolitan City 
Project Implementation Unit (PIU) 
Secondary Towns Integrated Urban Environment Improvement Project (STIUEIP) 
Birgunj, Parsa, Nepal 
Telephone: +977 51532186 
Facsimile: +977 51521220 
E-mail: stiueip.birganj©gmail.com  

Project Execution Agency 

Ministry of Urban Development (MoUD) 

Co-ordination, Monitoring and Implementation 

The Project Coordination Office (PCO) in Department of Urban Development and Building 
Construction (DUDBC) is responsible for overall coordination, monitoring and 
implementation of STIUEIP assisted by the Project Management Support Consultants 
(PMSC). 

T 	' 
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2. GENERAL INTRODUCTION OF THE PROPOSAL 

2.1 Background 

The Department of Urban Development and Building Construction (DUDBC), under the 
Ministry of Urban Development (MoUD), through the Government of. Nepal, has received 
Loan 2650-NEP: Secondary Towns Integrated Urban Environmental Improvement Project 
(S11UEIP or the Project), from the Asian Development Bank (ADB). MoUD is the executing 
agency for the Project, working through DUDBC, and Birgunj municipality is the 
implementing agencies ([As). 

The Project will implement urban environmental improvement on an integrated basis 
including sewerage and drainage, solid waste and urban roads and lanes in the Birgunj 
municipality. It will also include: 

• community development programs such as awareness-raising on health and hygiene; 
• 3R (reduce, reuse, and recycle); 
• 	investment in small-scale community facilities in the municipalities; and 
• capacity strengthening of the municipalities and central government in the field of project 

management and operation. 

The Project will be implemented over a five year period supported by the Asian Development 
Bank (ADB) through project loans. The EIA study covers the Solid Waste Management 
component of the subproject with development of Sanitary Landfill for Birgunj Sub-
metropolitan City. 

Birgunj Sub-Metropolitan City is Nepal's principal trade centre. The city has experienced 
rapid growth especially in the past decade, due to migration to the city from peripheral 
districts and VDCs for security reasons, or other reasons such as for a better livelihood. 
There is consequently environmental deterioration resulting from inadequate sanitation and 
drainage, and mounting traffic congestion mainly in the main road leading to poor air quality 
in the city. The individual institutional efforts of both the sub-metropolis and sectoral 
agencies in addressing these issues, has remained uncoordinated and grossly inadequate. 
Most of the fertile agricultural fields are rapidly converting into residential and commercial 
areas. The eastern part of the sub-metropolis which lies in the flood-prone area of the 
Singaha River is also being changed to residential and commercial areas due to pressure of 
an increase in the population in the sub-metropolitan city. Most buildings are being 
constructed in Wards 18 and 19. The infrastructural facilities such as solid waste, roads, 
sewer and storm-water drains and water supply, need to be developed to match the current 
rate of other development, which remains a major future concern. 

Birgunj Sub-metropolitan City, PIU, STIUEIP has engaged the Design and Supervision 
Consultant to undertake Detailed Engineering Survey, Design and Construction Supervision 
for improvement/development of infrastructural facilities including Sanitary Land Fill for 
management of solid waste for Birgunj City including Environmental Impact Assessme 
preparation of contract document for execution of the construction work.. 

2.2 Project Location and Existing Solid Waste Management Practice 	. 

The proposed Sanitary Landfill Site for Solid Waste Management of Birgunj Municipalitf 
in ltiyahi and Bishrampur VDC Ward No. 7 and 9 respectively of Bara District in CdL 
Development Region of Nepal. The Singaha river located on the western part of the 
proposed sanitary landfill site touches Ward No. 19 of Birgunj Sub-metropolitan city. The 
proposed Sanitary Landfill site is linked with Birgunj via existing 1.0km gravel road from 
Ward No. 19 of Birgunj. The location of proposed solid waste management and landfill site is 
indicated in Figure 2.1. 
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The proposed SLF with a total area of 11.13 ha is located in the Terai plain. Geographically 
it is located at 26°59'47" north latitude and 84°53'20" east longitude with average altitiide of 
80.5m. 

The SVVM component will adopt an integrated approach for solid waste management, with 
review and improvement of the entire system from segregation and collection, through 3R 
including focus on composting of organic waste, to transportation and final disposal at the 
sanitary landfill, and thus include procurement of necessary equipment and vehicles and the 
construction of a sanitary landfill site. Preliminary assessment has been made about the 
potential for utilizing the Clean Development Mechanism (CDM) for composting, and further 
studies will be undertaken during the detailed design stage. 

Waste Generation and Composition 

Survey data from 2011 stated a per-capita waste generation of 0.35 kg/cap/day as municipal 
average with a bulk density of 0.323 kg/I for Birgunj Sub-metropolis (ADB TA 7355-NEP, 
Institutional Strengthening of Municipalities, Final Report). For a projected population of 
180,624 in 2011, the total municipal waste generation of Birgunj Sub-metropolis is estimated 
at 63.23 tons/day. This survey on waste generation and composition also gives the average 
physical composition of municipal solid waste in 2011 as follows: 

Particular Percentage (%) Particular Percentage (%) 
Organic 51.09 Leather 0.41 
Plastic 10.14 Metal 0.16 
Paper 6.55 Rubber 0.10 
Textile 4.65 Bones 0.05 
Glass 1.66 L  Inerts 25.08 
Others 0.11 

Technical/Operation Management 

Under the support of PPPUE program of UNDP in Nepal, and as a new model for private 
sector involvement in rendering municipal services, Birgunj Sub-metropolis has recently 
(since September, 2011) contracted its SWM service in core areas of ward nos. 10 and 15 
for a period of 5 years to a local NGO called "Sthaniya Agrasarta Bikash Sahayog 
Karyakram (LIDS)". The sub-metropolis sets its objective of extending SWM service with this 
concept in other wards too in near future, if it proves viable after close monitoring and 
evaluation of the private sector's performance. 

In all other wards however, as before, the Sub-metropolis has been rendering regular 
municipal cleaning service in two shifts daily (i.e. morning and day shifts) at two different 
levels - municipal level and ward level. The municipal level service covers the area in and 
around main roads divided in 3 different routes, whereas the ward level service covers the 
area within the specific ward. During winter, working time of the morning shift is 06:30 - 
10:30 and that of the day shift is 14:00-17:00. However, during summer, working time of the 
morning shift is 06:00 - 10:00 and that of the day shift is 14:00 - 17:00. City cleaning service 
coverage is about 60% by area. The municipal SWM service, at present, technically I 
operationally includes: 

i,  

(a) 	City Cleaning 

• the regular street / public space cleaning at municipal level along main roads, anda'. 
ward level along side roads/lanes within wards in their respective defined areas, 	ç 

• cleaning of urban roadside drains and special drains by the municipal service; and 
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• collection of swept wastes together with waste heaps dumped by the public at traditional 
collection points along road sides (unfortunately also in roadside drains) by pick-up 
service using tippers and tractor-trailers. 

(b) Collection and Transportation 

• collection of household and commercial wastes dumped at certain designated public 
collection points (usually corners of road junctions) by pick-up service using tractor-
trailers and tippers; 

• collection of household and commercial wastes in some core areas by door-to-door 
service rendered by some Tole Development Committees, and 

• transporting the wastes thus collected either to private disposal sites for filling lowlands 
upon request of the owners or to the present dump sites near custom office in ward nos. 
2 and 19 close to the border to India. 

It is reported that, collection of waste by container service was practiced some 5-6 years 
ago, however without success. The public container sites were always seen dirty, as wastes 
were thrown mostly outside the containers. 

Average municipal waste collection was reportedly 30 tons/day in 2011. This shows that, 
although city cleaning service coverage is about 60% by area, by collected waste quantity 
however the service coverage is only about 47% (2011). 

(c) Final Disposal 

All collected solid wastes are finally disposed of either at private areas for filling lowlands 
upon request of the owners, or filling public lands of depressions, stagnant ponding areas, 
wetlands, or even along river banks within the municipal area. The lowlands, after gaining 
height by waste filling, are covered with soil as and when required. Through this practice, 
several dump sites have been changed into valuable lands for developing squatter 
settlement areas. Nevertheless, the present dump site near custom office in ward no.2 
(close to the border to India) is still in operation, however with crude dumping practice. 

(d) Composting 

Composting of organic waste fractions is very little practiced within the municipal area, 
although the waste composition is favorable for composting. There is reportedly no 
communal composting at present, and even household composting is also negligible. 

(e.) 	Recycling 

Despite high content on reusable/recyclables (e.g. paper, plastics, glass etc.) in the 
municipal waste stream, the Sub-metropolis, as such, is not at all involved in recovery of 
these waste fractions. Many scrap dealers are found to have settled their kawadi depots in 
and around along the roads to the custom office for their own private business on municipal 
solid waste. 

Organizational Structure and Staffing 

In the municipal organizational structure, staffing of sections and even of sub-sections with 
respective job descriptions remains mostly unclear. According to the current municipal 
organizational chart, two units (i.e. Solid Waste Collection Sub-section and Solid Waste 
Disposal Sub-section) are directly responsible for total solid waste mariag?ment in the Sub- 
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metropolis. These sub-sections are organized under "Sanitation Section" of the 
"Environment and Sanitation Division". 

Equipment / vehicles possessed by the Sub-metropolis for regular Solid Waste collection 
and disposal service and other sanitation I construction works includes Handcardts (40 
nos.), Tricycle (14 nos.), Tractor trailer (14 nos., 3m 3  capacity), Tractor trailer (14 nos., 4 m 3  
capacity), Tipper (6 m 3  capacity), Back hoe loader (1 no.) and Suction Tanker (2 nos., 3 m 
cap). Among these all are in operating conllion except for one Suction tanker though in high 
demand. 

Financial Aspect X. 
r 	, 

Annual expenditure of the Sub-metropolis lfl' sh ..-ste management service in the last 
fiscal year 2010/11 was reported to be 57.75 million NPR, and the expenditure in the current 
fiscal year is projected at 59.02 million NPR (2.2% higher compared to the last fiscal year). 
This expenditure seems to be very high for the coverage and quality of the service being 
provided. Expenditure analysis of the last fiscal year shows that -P65.2% of the total amount 
is expended in salary, 23.8% in allowances and other benefits, 6.2% in fuel and lubricants, 
6.2% in repair & maintenance of equipment/vehicles, 1.3% in clothes/dresses for sweepers, 
and 0.9% in purchasing small equipment and tools (e.g. brooms, shovels, disinfecting 
materials etc.). It is however to be noted that there has been negligible revenue collection 
from the SWM service rendered by the Sub-metropolis, except that from septic tanks 
cleaning service. 

2.3 Project Accessibility 

Birgunj is quite accessible. It is linked with different places via the Tribhuvan Rajpath and 
East-West Highway. There are 115 km of black toped road, 83 km gravelled and 82 km 
earthen roads and a number of trails within the municipality. Overall roads in Birgunj are in a 
poor condition. Simara Airport is located about 22 km to the north of the city. 

2.4 Impact Area Delineation 

The subproject area impact zone for the EIA study has been divided into two parts on the 
basis of proximity and magnitude of the impact. They are "core subproject area" and the 
"surrounding areas" likely to be affected by the construction and operation of the proposed - 
project. The core subproject area and surrounding areas are as defined below. 

Core Subproject area 

The core subproject area delineates area occupied by the project structures, facilities, wasPr-
collection and transportation areas as well as the area that will be impacted due to the 
construction and operation of the project and fenced off for safeguarding of various 
structures and facilities as well as the permanently acquired area by the project. The "core 
subproject area" includes areas occupied by the proposed Landfill site at Ward 7 and Ward 9 
of ltiyahi and Bishrampur VDC respectively of Bara District and Birgunj Sub-metropolitan 

- City area of Parsa District where collection and transportation of waste is carried out 
including area covering Ward 7 and Ward 9 of ltiyahi and Bishrampur VDC. These area is 
also defined as "Direct Impact Zone". 

Surrounding Area 

"Surrounding area" indicates a greater area, which will directly or indirectly be influenced by 
the implementation of the project. These area includes Boundary of Birgunj Sub-metropolitan 

Secondary Towns Urban Environment Improvement Project 
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area of Parsa District and Itiyahi and Bishrampur VDC of Bara District where no project 
structure and facilities are located. These area is also defined as Indirect Impact Zone'. 

2.5 Objectives of TOR 

The principal objective of the TOR for the EIA of the Project are: 

• to identify the general requirements for the EIA of the Subproject area; 
• to define the main tasks for EIA investigations and reporting; incorporating the main 

issues identified during the scoping and the issues and concerns of the local people 
raised during the scoping meetings; 

• to systematization of working procedure; 
• to set out a time frame with required expert human resJrs for carrying out EtA study 

together with estimated budget required and 
• to provide guideline for the EIA 

e 	
' 

2.6 Objectives of EtA  

The primary objective of the EIA is to assess and inform 'decisioff1nakers about the potential 
environmental impacts of the proposed project and to suggest appropriate and pragmatic 
mitigation measures to mitigate and / or minimize the adverse impacts so that the Project 
can be implemented in an environmentally friendly manner. 

The specific objective of the EtA are: 

• to document important physical, biological, socioeconomic and cultural baseline 
conditions of the subproject area; 

• to identify, predict and assess the adverse and beneficial environmental impacts of the 
project in terms of magnitude, extent and duration during the project construction and 
operation phases;• 

• to suggest mitigation measures for the adverse impacts and enhancement measures for 
beneficial impacts; 

• to familiarize various stakeholders with EIA outcomes through public consultation and 
participation programs and to incorporate their relevant concerns and issues in EtA 
report; 

• to prepare environmental management, monitoring and auditing plans; and to provide 
sufficient information to decision makers about likely consequences of the project due to 
its implementation to make the final decision for the approyal of the project. 

2.7 Rationality for Conducting EtA 

As per EPR 1997 and its subsequent amendments, EIA is mandatory for the proposed 
development of Sanitary Landfill as per clause details presented in Table 2.1. 

Table 2.1: Environmental Study Reauirenients 
Project 

Component 
Study 

Requirement 
EPR Clause 

No.  
EPR Clause Statement 

Schedule 1, • 	Requires lEE for land filling of waste 
11(a) ranging between 1000-5000 tons per 

Solid Waste year whereas EIA for greater than 5000 
Management 

EIA tons per year. 
Schedule 1, Ii 
(c) • 	Requires lEE for land filling covering 

area between 5 to 10 ha. 

Secondary Towns Urban Environment Improvement Project 
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Project 
Component 

Study 
Requirement 

EPR Clause 
No.  

EPR Clause Statement 

The proposed sanitary land filling 
process at sanitary landfill in 11.13 ha 
land at privately owned paddy land 
already acquired by the Municipality at 
ltiyahi and Bishrampur VDC of Bara 
District for Birgunj Municipality exceeds 
the required threshold value as the daily 
solid waste generation is estimated at 
around l2572 tons per year atyear 
2016 and total solid waste of 254,312 
tons will be filled in the land fill cells area 
of 4.92 ha during its 15 years life span 
i.e. year 2030 (DSC design report). Thus 
it exceeds the threshold value of land 
filling as well as landfilling area requiring 
EIA study. 

Subsequently the EPR empowers the Ministry of Science, Technology and Environment 
(M0STE) to approve the EIA report. This TaR has been prepared in accordance with the 
requirements of EPR Rule 5 and Schedule 4. 

2.8 Features of Proposed Sub-project Component 

The proposed subproject includes Solid Waste Resource Processing Facility and Sanitary 
Landfill to be developed on a 11.13 ha paddy land privately owned already acquired by 
Municipality at Itiyahi and Bishrampur VDC in Bara District, east of the Singaha River. The 
proposed SWM system includes waste collection from designated location and direct 
transportation to the sanitary landfill, construction / improvement of access road to the waste 
processing centre, development of buffer zone, landfill cells, administration facilities, 
composting facilities, receiving facilities, and parking areas, etc. 

Table 2.2: Salient Features of Pr000sed Sub-oroiect Comoonent 

Component 
Function/ 
Purpose 

Description of Activities 

Quantification 
of 

Construction 
Items I 

Activities  

Location 

SWM Establish • 	Construction of boundary Construction of Privately 
Component basic level wall, processing shed and solid waste owned paddy 
Solid Waste solid waste watchmen quarter and resource land of 11.13 
Resource management workers changing rooms,' processing ha already 
Processing system and shower, waste deposit centre in 11.13 acquired by 
Facility and improve areas; ha land having the 
Sanitary Landfill urban • 	Construction of receiving total life span Municipality in 

environment ramps and loading bays, of 15 years Ward 7 and 
tree plantation, turfing and beginning from Ward 9 of 
landscaping at solid waste year 2016 and ltiyahi and 
transfer points; ending in year Bishrampur 

• 	Improvement of access 2030. VDCof Bara 
roads including internal District. 
roads with metallic surface 

• 	Site clearance, surfacing The nearest 
and excavation settlement 

• 	Construction of waste from the 

Secondary Towns Urban Environment Improvement Project 
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Component 
Function! 
Purpose 

Description of Activities 

Quantification
of  

Construction 
Items! 

Activities  

Location 

deposit area, proposed SLF 
administrative buildings is Mushharwa 
including health care in Bishrampur 

- facility for workers VDC which IS 

watchmen quarter and 2km east of 
i' 

'' 	-•' 
generator house, SLF and 
segregation and Itiyahi 
processing shed, separate settlement 
dedicated pit for medical located 
waste, parking lot, around 2km 
weighbridge and vehicle North East of 
wash, water supply SLF. Nagwa 
distribution network, well, ward No. 19 of 
surface drainage, leachate Birgunj 
drainage collection and Municipality is 
sump tanks, leachate around 1km 
treatment unit, installation west of SLF 
of site lights and fire connected by 	I 
extinguishers; existing gravel 

• 	Landfill gas management road. The 
facilities; proposed SLF 

• 	Waste composting facility is around 3km 

area; south east 

• 	Waste recycling and from the 

material recovery.facilities Birgunj core 

area; area 

• 	Tree plantation, tuning and (Ghantaghar). 

landscaping in solid waste 
processing site; The proposed 

• 	River training and bank SLF consists 

protection in Singaha river of agricultural 

including retaining walls for land with 

embankment protection of sparse 

landfill cells, vegetation 

• 	Stock pile area for suitable (concentrated 

clay, liner and cover at western 

material, side) 

• 	Operation of the landfill constituting 

and also other waste trees with girth 

management facilities (e.g. ranging from 

MRF, windrow composting 0.30m to 

facility with input/output 0.90m. 

design capacity) for the 
estimated life span of the 
ISWM_site.  

The Layout Plan of the proposed sanitary landfill is presented in Figure 2.2. 

Secondary Towns Urban Environment Improvement Project 
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Waste Segregation, Storage and Volume Reduction at Source 

The concept of volume reduction at the source shall be the first priority to be promoted by 
the solid waste management organization that is proposed to be established in the wards of 
Birgunj. Under the leadership of the City, all wards shall embark on a massive community 
awareness campaign (information, education and communication) and actively promote the 
reduction, recycling and reuse (3Rs) and minimization of wastes generated at the source. 
Responsibility for sorting and segregation of biodegradable and non-biodegradable wastes 
shall be at the household level, business, commercial, industrial and institutional centers, 
and in all other point source of solid wastes. 

Waste Collection, Transport and Disposal at Sanitary Landfill 

The objective is to organize and prepare a schedule that will collect, transport and dispose 
solid waste at Sanitary Landfill. Waste collection points shall be established at designated 
locations and transport routes established to increase the present collection service of the 
fleet of vehicles and trailers and target a collection service of 60%. The assessment of road 
conditions and coordinating new routes with municipality will be a priority activity to increase 
collection service. 

The collection efforts will be coordinated with the ward leaders, the households and the 
NGOs who are working on the 3Rs as this would decrease their load and increase their 
efficiency. The concerted efforts are targeted to minimize waste generation and reduce 
waste at the source or at the points of generation. 

Vehicles used for collection and transport of solid wastes shall have appropriate 
compartments to facilitate efficient storing of sorted wastes while in transit. The waste 
compartment shall have a cover to ensure the secure containment of solid wastes while in 
transit. 

Wards shall be made organized to be responsible for the collection, segregation, recycling of 
biodegradable, recyclable, compostable and reusable wastes. The resulting residual wastes 
shall then be transferred to the waste resource processing center for composting and 
recycling at the Sanitary Landfill Site. 

The City's waste collection vehicles coming from different wards of Birgunj shall bring the 
segregated recyclable wastes into the waste resources processing centre in the Sanitary 
Landfill site. Further the recyclables will be sorted and biodegradable will be separated that 
will go for composting. The remaining waste will then be dumped in designated landfill cells 
in a sanitary manner with daily cover of waste, proper management of leachate and gas. 

• ..ç2; ............ 
.-. 	. 

O' 	 v• 	 ....... 
4.. . 	 . 	 .•.. 

- 
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2.9 	Construction Planning 'c 

2.9.1 	Construction Schedule 
1 

The entire construction period is planned for completion within 24 months, beginning from 
September 2013 up to the end of August 2015. The post construction period (i.e. defects 
liability period) is planned from the beginning of September 2015 till the end of January 2016 
that may extend further as necessitated which shall be the end of the project. 

The full fledge construction will be affected during the monsoon season i.e. June, July and 
August when the rainwater will obstruct in smooth implementation of the project. This effect 
has been taken into account in preparing the schedule. 

2.9.2 Project Infrastructures 

The Implementation Schedule will also consider construction camps and facilities. In the 
vicinity of the Subproject area, labour camps could be built or rented accommodation shall 
be sought for the labors which shall have all basic requirements of health and sanitation. 

Spoil Disposal Area: All unwanted excavated materials coming from the site of different 
Project components shall be disposed off in a systematic way in the designated spoil 
disposal areas. Some of the volume of excavated material might be useful for filling works 
behind retaining and other structures including landscaping at borrow areas etc. 

Spoil deposits should be shaped into forms merging to the landscape. 

Contractors' Temporary Camps: The camp will include workshops/mechanical yards, 
laboratories, construction materials, and equipment storage and maintenance areas. 
Separate areas will be allocated for laborers camp wherein due consideration for safe 
drinking water and sanitation facilities shall be made. 

Quarries and Borrow Areas: It is highly likely to get the materials within chure range near 
amlekhgunj area located around 40 km north of Birgunj. These will be used to provide 
necessary construction materials for the construction works. 

Engineers Camp: The Engineers camp and office will be at rented house in Birgunj city 
constituting guesthouse, laboratory, community centers, offices, and living quarters with safe 
drinking water, sanitation and communication facilities. 

Emergency Medical Unit: In order to provide a firsthand emergency treatment to all the 
staffs, as and when required, a provision of a medical clinic is envisaged within the project 
site for emergency medical service. For further treatment, if so required, one can approach 
to the district hospital in Birgunj. 

2.9.3 Construction Materials 

The availability of construction material, the time required for their procurement, transport, 
processing and delivery has a big influence in the planning and scheduling of works at site. 
The major construction materials required for the construction which will be looked into for 
their availability, transport, storage and other aspects from project implementation purpose 
are as follows: 

Cement will be imported from India if local supply is inadequate; 
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• 	Sources for course and fine aggregates and clay materials will be explored. It is highly 
likely to get the materials within chure range near amlekhgunj area located around 40 km 
north of Birgunj. 

• 	Reinforcement and structural steel will be imported from India if local supply is 
inadequate. 

2.9.4 Major Construction Equipments 

Some construction equipments envisaged for use during construction and operation phase 
will include mixer machines, loader, excavator, grader, vibratory roller, plate compactor, 
tipper trucks, bitumen distributor, bitumen boiler, asphalt paver, water tanker etc. 

2.9.5 Human Resources 

The maximum numbers of workers required for the proposed project during the peak period 
of construction is estimated to be approximately 150 in numbers. Local people will be given 
priority for employment as per their skill, experience and qualification in the project during 
the construction phase. Similarly, around 20-25 permanent jobs will be created during the 
operation phase of the project. 

2.9.6 Construction Method 

The major components of works related to the project will require pre/post qualification of 
contractors in order to execute project works under probably two separate package namely: 
i) Civil works of Sanitary landfill and ii) Supply and installation of equipment and plant. The 
construction will involve both machine and manpower. 

/ 	
( 

/)• 'V ... 	'' " 
-. 

.' 	 .' ..- 
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3. 	DATA NEEDED FOR THE PREPARATION OF THE REPORT, AND 
PROCEDURE OF COLLECTING THEM 

The EIA will be conducted in accordance with the requirements of the ERR 1997. The 
methodology described in the following sections shall be adopted to complete the EIA and its 
associated tasks. 

3.1 	Required Data and Information 

The following information shall be collected or described in relation to physical, biological, 
socio-economic and cultural environment of the subproject area. The data of the Core 
Subproject area or Direct Impact Zone shall be site specific. Detailed documentation shall 
focus on those aspects likely to be changed through project implementation and shall 
include, but not be limited to the following physical, biological, socio-economic and cultural 
environments. 

- 

3 11 Physical and Chemical Environment 
1" 	'•t 

• Climate Data - temperature rainfall and humidity of the subproject areá 
* Air and noise quality in the subproject area 
• Land uses and land use pattern; 
• 	Hydrological and geo-hydrological data; 	 / 

• Geographical, Geological/geotechnical data of the subproject area; 
• Spoil materials disposal - total volume, type, volume to be used for construction, 

disposable volume, etc; and 
• Surface water quality (Singaha river) and ground water quality - physical, chemical 

and biological parameters. 
• Water quality and aquatic diversity. 

3.1.2 Biological Environment 

The subproject area does not fall in any restricted areas, places of cultural, historical and 
archeological importance/monuments, conservation areas, wild life national parks, and any 
other places where the law of the land prohibits any construction activities. The already 
acquired 10 ha land by the Municipality is privately owned paddy land. 

Flora 

Clearance of minor vegetation and their type within the subproject area 

Wildlife 	 A 

	

' 7 z' 	' 

Mammals and birds in the subproject area. 

3.1.3 Socio-economic and Cultural Environment 

Indirect impact area (VDC and Municipality level information) and Direct impact area (Ward 
level information) in detail will be presented in EIA study report. 

Social Features 

• 	Demographic features: population distribution, gender composition, migration pattern, 
household size, caste and ethnicity; 

• 	Religion and festivals; 
• 	Education and skill level; 
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• Public health and sanitation conditions; 
• Gender, women, children, the elderly, poor and ethnic minorities; 
• Community infrastructures and services in the subproject areas; 
• Local institutions and activities; 
• Cropping pattern, practices and production 
• Other development activities; 
• Livestock raising 
• Crop loss 
• Settlements 
• Employment ' 	< 
• Irrigation 

/' 
TT 

Economic Features 

• Local price information; land, and agriculture products, etc; 
• Economy: occupation / employment, agriculture and livestock production, trade and 

commerce; 
• Land ownership; list of landowners likely to be affected by land acquisition and 

resettlement; 
• Income and expenditure of Project Affected Families (PAFs); 
• Existing and planned development activities; 

Cultural Features 

• Places of Cultural Importance - historic, religious or cultural, and archeological 
importance sites in the project; 

• Attitude of the local people to the development and to this project; and 
• Cultural practices of the area. 

3.2 	Data Collection Procedures I Methods 

Literature review, field survey (observation, inventory, household survey and key informant 
survey) and stakeholders meetings shall be used to collect data and information. The 
methodologies to be applied for the EIA shall be clear and specific for physical, biological, 
socio-economic and cultural environment. These methods are discussed below: 

3.2.1 Desk Study and Literature Review 

Available secondary information and literatures in the form of reports and maps will be 
collected and reviewed during the study. Some of the pertinent literatures to be reviewed 
during the study period includes; 

• PPTA reports; 
• Inception and design criteria report; 
• Concept plan, preliminary plan, design, drawings etc. of the proposed project; 
• District and VDC profile; 
• Census data, 2001 published by Central Bureau of Statistics, GON; 
• Topographical and land use maps of the area; 
• EIA reports of similar projects. 

Other required data and information will be collected from the Topographic Survey 
Department, Department of Forest and Soil Conservation, Agricultural Development Office, 
Central Bureau of Statistics (CBS), concerned District Development Committee (DDC), 
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Municipality and Village Development Committee (VDC), libraries and other concerned 
agencies 

A 	 >i$ 
3.2.2 Field Study 

-2. V 

'f 

Field investigation for physical biological socio_econoznIdd cultural environments will be 
carried out by the associate experts of EIA team and Mlf'"documented so as to create a 
dependable baseline database for impact assessment. Attention will be given to 
accommodate issues as contained, inter a/ia, in the National EIA Guidelines (1993), National 
EIA Guidelines for Solid Wastes Management Projects in the Municipalities of Nepal, 2005, 
other issues as contained in the Schedule 6 of the ERR. 

Direct observation by the expert and field measurement methods will be employed for 
generating the physical database including meetings and interviews with knowledgeable 
persons of the local areas. Most of the physical environment data will be compiled from 
concept design of sanitary landfill site at ltiyahi and Bishrampur VDC. 

Similarly, for biological database, vegetation surveys within the project site (though fewer) 
shall be conducted and plants species in the impact area shall be identified. The loss of few 
plants will be surveyed and estimated. The fauna in the area shall be identified through field 
observations and discussions. Sample of river water and ground water will be collected for 
laboratory analysis. 

Required data and information on prevailing socio-economic conditions, quality of life, values 
and infrastructures will be collected through observation by experts, questionnaire tools, 
focus group discussions, stakeholders meetings and household surveys. Besides, key 
informants survey will also be carried out to gather pertinent information on socio-economic 
and cultural practices, education and skill at local level, use of community resources and 
facilities, problems and major issues, expected impacts and possible mitigation measures, 
local perception on the proposed project etc. Information on land acquisition and 
compensation issues will be collected. In summary, the socio-edonomic conditions will be 
acquired through HH survey, FGD or PRA, VDC/ward level meetings with key stakeholders, 
and key informant interviews (Klls). 

In addition, application of accepted tools of impact assessment by matrix method, 
suggestions and knowledge of the local people will also be taken into consideration for 
impact evaluation, recommending mitigation and monitoring the plans. 

3.2.3 Public Consultation 

Meetings and discussions will be held with the concerned people and the affected families 
and communities, the stakeholders as well as the local line agencies to solicit their 
comments regarding the implementation of the proposed project. 

3.2.4 Analysis of Data 

The data and information gathered from the field work will be compiled and analyzed to 
establish the relations between the environmental impacts and their mitigation measures. On 
the basis of data analyses, conclusions will be drawn on the resolution of environmental 
issues and enhancement of the environment of the subproject area. Field data shall be 
compiled and cross checked for errors and discrepancies, if any. All the data shall be 
compiled into a computerized database system. 

3.2.5 Public Hearing 
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Public hearing program will be conducted at the appropriate location in the subproject area 
to inform the local coiiimunities and the stakeholders about the proposed project and to 
gather their opinions, comments and suggestions. A notice for the public hearing shall be 
published in a national daily newspaper. The notice of the public hearing will be given in 
advance to the local people through the concerned Municipality, VDCs, and other concerned 
agencies. An Executive Summary of the draft EIA report in Nepali language will be prepared 
and distributed to the participants. 

The public hearing program will mainly focus on the findings of the draft EIA, provide 
information and the awareness about the project plans and programs, building up of mutual 
consensus on the implementation of the project, identification of key issues and 
consideration of these issues in the EIA report and in the project design. Public views, 
opinions and relevant issues raised in the program will be recorded. 

3.2.6 Public Notice 

At the final stage of EIA Study, a public notice of 30 days duration will be given in a national 
daily newspaper by MoSTE requesting individual or institutional stakeholders to provide their 
comments on the EIA report. Copies of the EIA report will be displayed at the project sites as 
well as different public places including some relevant libraries. 

3.2.7 Consultation with Concerned Agencies 

The following organizations will be consulted during the preparation of the EIA: 

Central Level Agencies 

Ministry of Science, Technology and Environment (M0STE); Ministry of Urban Development 
(M0UD); Department of Urban Development and Building Construction (DUDBC); and other 
relevant Government Departments. 

District Level Agencies 

District Development Committee, District Survey Office, District Land Revenue Office, 
District Agriculture Development Office, District Soil Conservation Office, District Health 
Office, and other concerned district level agencies. 

Local Level Organizations 

Birgunj Sub-motropolitan City, VDCs, Schools, health posts, non-governmental 
organizations (NGOs), and other related organizations. 

3.3 	Impact Matrix 

An impact matrix shall be developed and used to identify project impacts on physical, 
biological, soda-economic and cultural resources of the subproject area during the 
construction and operation phases of the project. Based on the information and assessment 
of the studies, project induced beneficial and adverse environmental impacts shall be 
identified. The impacts shall further be classified as short term, medium term and long term 
in terms of DURATION; low, high and medium in terms of MAGNITUDE and; site specific, 
local and regional in terms of EXTENT. The impacts shall also be categorized for the 
construction and operation phases. 
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4. 	POLICIES, LAWS, RULES AND MANUALS TO BE TAKEN INTO 
ACCOUNT WHILE PREPARING THE REPORT 

The following policies, laws, acts, rules and manuals / guide / guidelines etc. shall be 
reviewed while undertaking EIA study. 

	

4.1 	Plan, Policies and Strategies 

• 	Interim Constitution of Nepal, 2063 (2007) 
• Three Years Interim Plan 
• Environmental Policy and Plan 
• Other relevant Policies 

4.2 Laws 

• Environmental Protection Act, 2053 (1996) 
• Environmental Protection Rules, 2054 (1997) 
• Solid Waste Management Act, 2011 and any SWM rules endorsed during EIA study 
• Local Self Governance Act, 2055 (1999) 
• Land Acquisition Act, 2034 (1977) 
• Town Development Act, 1992 (2045) 
• Soil and Water Conservation Act, 2039 (1982) 
• Public Road Act, 1974 
• The Labour Act, 2048 

Other relevant Laws 
• Plant Protection Act 

	

4.3 	Guidelines and Manuals 

• National EIA Guidelines, 2050 (1993) 
• Environmental Management Guidelines, 1997 and the EIA Policy Document for the 

Road Sector (DOR, 1997 and 2000) 
• Waste water management guideline. 

	

4.4 	Institutions 

Local Institutions 

• Birgunj Sub-metropolitan City 
• Village Development Committee 

	

• 	District Administration Office 
• District Development Committee 

National Institutions 

• Ministry of Environment Science and Technology 
• Ministry of Urban Development 
• Department of Urban Development and Building Construction 

4.5 	Convention 

• Convention on International Trade for Endangered Species (CITES) of Wild Fauna 
and Flora, 2032 (1973) 

• The Convention on Biological diversity, 2050 (1992) 
• 	Other relevant International Convention 
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5. 	PREPARATION OF THE REPORT 

5.1 	Time 

The EIA study for the proposed project will be completed within 6 months upon obtaining 
approval for scoping and ToR. The time schedule with various tasks is shown in Table 5. 1. 

5.2 	Estimated Budget 

As IEE/EIA is part of DSC ToR, the budget for the study team is included in DSC Contract. 

5.3 	Necessary Experts 

The following experts / specialist will be involved in the EIA: 

• Environmental Specialist 
• Solid Waste Management Expert  
• 	Ecologist / Botanist / Zoologist 
• Sociologist / Socio-economist 
• 	Hydrologist I Hydro-geologist 
• Engineering Geologist I Geotechnical Engineer 
• Roads Specialist 

To assist the EIA team, enumerators, surveyors shall be involved as per the requirement. 

Table 5.1: Environmental Impact Assessment Schedule 

S . 
Schedule in Months 	 ___  

________ 
I 

________ 
2 3 4 5 	6 

N 0. 
Activities 

1 Literature Collection and 
Review 

2 Field Visit, Data . ,: 	. ..: • • 

Collection, Analysis, . 
;: 	• - 

Prediction & Evaluation ' 	1' • : ' . 

3 Preparation of I I 
Environmental . . 

Management Plan ' 

4 Preparation of Draft EIA  
--- 

Report 1ic!ts; 

5 Preparation, .. 
Implomontation of ,. 
Public Hearing Program 
& Collection of 
Municipality /VDC 
Recommendation  

6 Draft Final EIA Report 
Submission  

7 EIA Report Approval 
and Finalization  
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6. 	SCOPE DETERMINED FOR THE PREPARATION OF THE REPORT 

The scope determined for the preparation of the report are as follows: 

	

6.1 	Scope of EIA 

The environmental issues of the proposed project shall be considered for the project 
structures and facilities covering the physical, biological and socio-economic & cultural 
environments. The issues likely to arise due to implementation of the proposed project are 
mentioned below. 

6.1.1 Priority Issues 

• 	soil erosion; 
• Spoil disposal; 
• Acquisition of land if any;-  
• Air, Water and Noise Pollution 
• Bad Smell  / 
• Local Employment; and 
• Community Development. 

6.1.2 Issues Raised by Stakeholders 

The issues raised by the stakeholders of the subproject areas during the scoping process 
are presented in table 6.1 below: 

Table 6.1: Innut from the Stakeholders 

S. No. 
Person/Institution & Issues 

Address  
I Shorn Prasad Chaurashiya Employment opportunities to the affected locals (those 

Nagawa-19, Parsa whose land has been acquired) as per their skill. 
2 Bihaya Dongol Health care center for labour and their children. 

PIU, Municipality  
3 Bishwanath Prasad • 	Some project contribution to the school. 

Chaurashiya .. Management of health care center in the 
Auditor, Nagawa - 19, ne i g hborhood .  
Parsa • 	Construction of new bridge over Sing aha river. 

4 Promod Jha Demand for a closed vehicle for transfer of waste. 
Vehicle Denter/Painter 
Nagawa -19  

5 Ramadhar P. Pal Employment opportunities for locals where the project is 
Bishrampur - 8 to be implemented. 

6 Devlal P. Yadhav The fertilizer produced by the project should be 
Bishrampur - 7 distributed in a cheaper rate for the affected villages.. 

7 Anarjeet K. Yadhav Demand for a periphery road around the landfill site. 
Nagawa -19  

8 Kadhi P. Chaurashiya Demand for a well managed cemetery. 
Nagawa-19  

9 Madan P. Tula An underground drainage should be constructed along 
Nagawa - 19 the newly proposed Canal Road. 

10 Mahabir P. Kanu Demand for a new bridge over Singaha river. 
_____ Bishrampur - 6 
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6.2 	Issues Prioritized and Considered for the EIA 

The Proponent shall prepare the EIA report considering but not limited to the following 
priority issues which are also included in the Scoping Report. The EIA study will assess the 
issues during project construction and operation stages and propose appropriate pragmatic 
mitigation measures. However, the survey shall not be limited to the one mentioned below, 
and any further issues identified during the course of the study shall be covered in detail. 

6.2.1 Adverse Issues 
Lu 

6.2.1.1 Physical and Chemical Environment 

(I) 	Construction Phase 

• Landscape disturbance;  
• 	Land stability and soil erosion; 	

/ 

• 	Air quality, water quality (ground and surface) and noise level; 
• Operation of quarry and borrow pits; 
• Drainage alteration and associated erosion; Demand for a new Bridge over Singaha 

river and an underground drainage along proposed Canal road. (Issue raised by 
locals) 

• 	Leakage of oil, grease and other materials; 
• Solid wastes disposal generated by the construction workers. 
• River pollution and scattering of waste by rodents and birds. 

(ii) 	Operation Phase 

• 	Land stability and soil erosion; 
• Surface water hydrology; Demand for a new Bridge over Singaha river and an 

underground drainage along proposed Canal road. (Issue raised by locals) 
• 	Air quality; 
• Leachate generation and risk on water quality (ground and surface water); 
• 	Noise and vibration; 
• Bad smell; Demand for a closed vehicle for transfer of waste. (Issue raised by locals) 

• Gas generation, emission and dispersion; 
• 	Availability of cover materials; 
• Human health associated with environmental pollution. 
• Impact of environment on the project. 
• River pollution and scattering of waste by rodents and birds. 
• Fire Hazard and access road pollution. 

6.2.1.2 Biological Environment 

(i) Construction Phase 

Clearing of vegetation 

Operation Phase 

• 	Bird hazard: scattering solid waste (bones, infectious materials etc.) by birds in the 
surrounding settlements. 

• 	Aquatic life - water pollution 

6.2.1.3 Socio-economic and Cultural Environment 
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(i) Construction Phase 

• Loss of farm land, other category of lands as a part of site clearance; 
• Issues on public/private utilities and access to them. Demand for a peripheral road 

and well managed cemetery; (Issue raised by locals) 
• 	Increase in health and sanitation risk; 
• Occupational health and safety; Health care center for labour and their children. 

(Issue raised by locals) 
• Conflict between local community workers and outside construction workers; 
• Increase in bad habit due to sudden cash flow. 
• 	Employment for locals specifically project affected families. (Issue raised by locals) 

(ii) Operation Phase 

• 	Public health, Health and sanitation risk; 
• 	Risk of disturbance by local people in transportation of waste; 
• Risk of nuisance to neighbors due to lack or inadequate supply of water; 
• Occupational health and safety. Health care center for workers and neighborhood. 

(Issue raised by locals) 
Employment for locals specifically project affected families. (Issue raised by locals) 

• Rodents development/attraction and impact on agro productivity. 
• Aesthetic values, foul/bad odour. 
• Study on site recovery upon saturation of Landfill site capacity.  

k.., 

6.2.2 Beneficial Issues 

(i) Construction Stage 
- 

• Employment opportunities to local people; (Issue raised by locals) 	/ 
• Enhancement in technical skills and know-how; 
• 	Increase in local economy such as business, rental of houses and its impact on local 

economy and; 
• 	Increased mobility through improved project access and internal road. (Issue raised 

by locals) 
• Demand for a well managed cemetery. (Issue raised by the locals) 
• 	Projects contribution to the local school. (Issue raised by locals) 

(ii) Operation Stage 

• Employment generation to local people. (Issue raised by locals) 
• Developed infrastructure for the disposal of solid waste in sanitary landfill will reduce 

environmental risk associated with health hazard. 
• Improved environment, health and hygiene of the people reducing the risk of adverse 

environmental impacts associated with improved solid waste management system. 
• Locals demand fertilizer in a cheaper rate from the project for the affected villages. (Issue 

raised by locals) 

EIA study shall discuss about evaluation of the residual issues and their method of identification, 
evaluation and prediction. 
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7. IMPACT ON THE ENVIRONMENT OF THE IMPLEMENTATION OF THE 
PROJECT 

The proponent shall identify and evaluate each project impact on the environment during the 
construction and operation phases. Each impact shall be evaluated as per the National EIA 
Guidelines, 1993 or the other standard methods, and shall be documented in the EIA report. 
The nature of impacts, such as direct or indirect, beneficial or adverse, reversible or 
irreversible, and their magnitude shall be identified in the EIA. The EIA shall assess impact 
categorized under Magnitude (high, medium, low), Extent (site specific, local and regional) 
and Duration (short term, medium term, & long term) using appropriate criteria and 
definitions. 

The proponent shall also consider the cumulative impacts that might arise due to 
implementation of the project. A matrix including identified impacts shall be prepared by 
categorizing impacts in terms of physical, biological, soda-economic and cultural 
environment for all the project phases. The identification and assessment of impacts and 
significance analysis shall be conducted based on the professional judgment, National EIA 
Guideline 1993 etc. - 

The environmental dominates are listed below: 

• 	Socio-economic and Cultural; 
\ J' 

• 	Physical and Chemical; 
• 	Biological. t1 iT 

•_\• 

8. OTHER ALTERNATIVES FOR THE IMPLEMENTATION OF THE PROPOSAL 

The study shall document no action alternative and other possible alternatives of the project. 
In general, the following alternatives shall be considered: 

• Design and Layout Planning 
• Technology and Procedure of Operation 
• Time Schedule and Raw Materials to be Used 
• Do Nothing Alternative 

9. MEASURES TO REMOVE ANY NEGATIVE IMPACT THAT MAY BE NOTICED 
WHILE IMPLEMENTING THE PROPOSAL 

In order to avoid and or minimize adverse environmental impacts, cost effective and locally 
implementable mitigation measures will be included in the EIA Report. The EIA Report will 
also include compensatory, corrective and preventive measures as applicable. The report 
may also include augmentation measures to provide additional benefits rather than more 
mitigation of impacts. Furthermore, mitigation measures should be included for design, 
construction and operational stages, particularly to address physical, biological, socio-
economic and cultural impacts as applicable. Mitigation measures will be included as a part 
of the Environmental Management Plan (EMP). These measures will be clearly set out in 
the EIA and the Contract Documents. EMP will specifically include: 

• Environmental management action plan (EMAP) 
• A matrix showing the identified impact and corresponding mitigation measure 
• Estimated cost for mitigation 
• Monitoring and evaluation 
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Description of monitoring agency 

The EMP shall be prepared in matrix form and shal be develoRed.fpr the following phases. 

• Construction Phase; and 
• Operational Phase 

The EIA shall propose organizations and agencies tQ be QflUItecf while implementing 
mitigation programs. 	 '. 

Summary of Cost Benefit assessment shall be given which shall include the followings: 

• Cost for Environmental Mitigation Measures 
• Cost for Enhancement Measures, 
• Cost for Other Social Support Programs and Corporate Social Responsibility (CSR), 
• Cost for Environmental Monitoring, 
• Total Project Cost; and Total Project Benefit, and 
• Percentage of total Environmental Cost to the Total Project Cost. 

10. PARTICULARS OF THE COST AND RETURNS OF THE PROPOSAL 

The Proponent shall include cost for benefits augmentation and adverse impacts mitigation 
measures to the extent possible in the EIA report. 

11. MATTERS TO BE MONITORED WHILE IMPLEMENTING THE PROPOSAL 

Important monitoring parameters, schedule of monitoring and responsible agencies for 
monitoring for both construction and operational stages will be identified, included and well 
documented in the EIA report. Estimated cost for environmental monitoring should be 
included in the main report. Three basic types of monitoring discussed below will be 
included. Indicators specifying these monitoring types along with the schedule of monitoring 
will be given. 

• Baseline monitoring : includes parameters which indicate the changes in the baseline 
environmental condition during the project construction, after the project completion or 
during operation and maintenance of the project 

• Impact monitoring : includes parameters indicating the changes occurring due to the 
implementation of project 

• Compliance monitoring: this employs periodic sampling or continuous recording of 
specific environmental quality indicators or pollution levels to ensure project compliance 
with recommended environmental protection standards. 

11.1 Environmental Auditing 

Environmental Auditing is an integral part of EPR, 1997, and is mentioned in its Chapter 2, 
Item 14. It obliges Ministry of Environment to conduct environmental auditing two years after 
the project is completed. During the study, an auditing plan should be prepared to assess 
the effectiveness of implemented mitigation measures. Furthermore, the type of auditing, 
auditing indicators, method of auditing and cost for conducting the audit shall also be 
included in the EIA Report. 
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12. RELEVANT INFORMATION, REFERENCE LISTS, ANNEXES, MAPS, 
PHOTOGRAPHS, TABLES AND CHARTS, GRAPHS AND QUESTIONNAIRES TO 
BE MONITORED AT THE TIME OF PREPARING THE REPORT. 

The proponent shall comply with all the requirements as mentioned in the EPR 1997 before 
submitting the EIA report for necessary approval. The EIA report shall adequately cover the 
aspects included in this TOR and mentioned in Schedule 6 of EPR 1997. 

The conclusions of the EIA shall be drawn up and presented in a separate chapter. The 
recommendation of the study shall be clearly presented in the report. 

The report shall include proof of public hearing and recommendations of the concerned 
Municipality and VDCs. It shall include relevant information, references, annexes, maps, 
photos, tables, charts, graphs and questionnaires, as applicable. A map showing the project 
layout shall also be included in it. Furthermore, references shall be given in the frame 
mentioned in item 13 of the Schedule 6 of the EPR. A clear linkage on baseline information, 
impacts, environmental protection measures, monitoring and auditing plans shall be 
maintained in the EIA report. The proponent shall also annex the approved Terms of 
Reference in the report. 

13. REPORTING 

The Proponent shall submit fifteen (15) copies of the final EIA Report to the Ministry of 
Urban Development (MoUD) as per Rule 10 of EPR and for final approval from the Ministry 
of Science, Technology and Environment (M0STE) as per Rule 11 of EPR. 
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Terms of Reference 
Sanitary Landfill Development for Birgunj Municipality 
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- 	 Terms of Reference 
Onit&ry LndfilI_Dev&opiiiii1_Iui_Biiyuiij_MuiffeipHty  

Prolect Photos 

Public Consultation at Shree Nepal Rastriya 
Madhyamik Vidhyalaya N2gawa-1 9, Parsa on 
September 18, 2012 02/06/2069) 

WIN 	 We 

-. 

- 	44 	lu 

Site of the proposed Canal Road, looki —ng 
II 

Solid wastes on streets in a residential areas ai 
towards the south leading to proposed Sanitary Ranighat, Birgunj 
Landfill Site, 

Site of the proposed waste processing centre 	Site for proposed Landfill siwith existing 
at Ittyahi and Bishr2mpur VDCs, 82r2 District 	access. 
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Terms of Reference 
Sanitary Landfill Development for Birgunj Municipality 

List of SD/ToR Study Team Members 

Name/Position in SD/ToR Study 	 Qualification 
Area(s) of study in 

Team  EIA 
Mr. Nagendra Jha I Team Leader M.E. Civil Engineering I Overall Design and 
DSC - STIUEIP - Birgunj Sanitation Supervision Team  

B . E. Civil Engineering Leader 
Mr. Sarad Raj Shrestha I M.Sc. in Environmental SDIToR Report 
Environmental Specialist (EIA Study Engineering Preparation 
Team Leader) B.Sc. Civil Engineering  
Mr. Ricardo Mate Miranda I Solid B.Sc. CE, B.Sc. SE, MSc. Public Engineering Design of 
Waste Management Specialist Health Sanitary Landfill Site 
(International)  
Mr. Ramesh Kaji Tuladhar / Solid M.Sc. in Civil Engineering Engineering Design of 
Waste Engineer  Sanitary Landfill Site 
Mr. Uttam Kumar Bajracharya I M.A. Political Science (Social Socio-economic and 
Social Development Specialist Science) Cultural Environment 
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l \ 

I,- 
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ANNEX 2 

Checklist for Collection of Baseline 
Environment 



1. Checklist for Topography I Physiography 

S.No. 	Location 	 Topographic 	Verification of Topographic 
Feature 	 Feature in the Field 

2. Checklist for River Hydrology I Drainage Pattern 

S.No. 1 Name of the River I 	Location 
	

Drainaae 

3. Checklist for Ground I Spring Water Uses 

Location Ground Water Uses Spring Water Uses  

Drinking I 
Domestic 
Use 

Irrigation 	Others Drinking / 
Domestic 

 Use  

Irrigation Others 

4. Checklist for River Water Uses 

Name of  Upstream Downstream 
River . 	. 

Irrigation 
. 	. 

Drinking I 
Domestic 

Use 

Others . Irrigation Drinking I 
Domestic 

 Use  

Others 

Water Use Conflicts: 
PO 



5. Checklist for Erosion and Land Stability 

S.No. 	Location 	Extent 	Erosion 	Unstable Land 	Remarks 

6. Checklist for Landslides 

S.No. 	Location 	 Type 	 Extent 	No. of Landslides 

7. Checklist for Land Use 

S.No. 	Forest 	Agriculture 	Cultivated 	Grassland 	Barren 	Others 

8. Checklist for Historical, Cultural and Religious Shrines 

No Name of Shrines I 
Temples 

Religious 
Significance 

VDC I Ward No I 
Villages 

Distance from 
Project Site 

iM 



9. Checklist for Religious and Spiritual Traditions 

No Cremation Ghat Key Festivals of the VDC People Historic / Tourist 
Significance in the 

area 
Name VDC / Ward 

No I Village 

Name of 
the Festival 

Observation day of 
the Festival 

1  1 	7 
10. Checklist for Water Quality Analysis - Ground and Surface Water 

Parameters Unit Ground Water Surface Water (Singaha River) 
Nearby Tubewell U/S of landfill D/S of landfill 

Physical  
pH - 

Colour TCU 

Turbidity NTU 

Conductivity M mhos/cm 

Suspended Solids Mg/I  

Dissolved Solids Mg/I  

Chemical 

Magnesium Hardness Mg/I  

Calcium Hardness Mg/I  

Total Alkalinity Mg/I  

Chloride Mg/I  

Silica Mg/I 51, 0 2  

Iron Mg/I  

Manganese Mg/I  

Calcium Mg/I  

Magnesium Mg/I  

Sulphate Mg/I  

Nitrite Mg/I as N 

Nitrate Mg/I as N 

Arsenic Mg/I  

Lead Mg/I  

Cadmium Mg/I  

Copper Mg/I  

Zinc Mg/I  

Sodium Mg/I  

Potassium Mg/I  

Nickel Mg/I  

Chromium Mg/I  

Mercury Mg/I  

Dissolved Oxygen Mg/I  

Chemical Oxygen Demand Mg/I  

Total Coliform, Cfu/100 ml 
(MPN Index/lOOmI)  

:1 

II  

&frr 



11. 	Checklist for Noise Level Measurement 

Note: dBA = Decibel unit of Sound pressure level 

74r 



12. 	Checklist for Vegetation to be Affected 

SN I Ward No. I 	Detail of Vegetation 	I  Girth (m) I  Approx. Height 

13. 	Checklist for Flora of the Project Area 

S.No. Scientific Name Local 

Name 

Observation 

Site 

Family Type 

& 	1EJK 



14. 	Checklist for Mammals of the Project Area 

S.N. Local Name Common 
Name 

Scientific 
Name 

Conservation Status 

CITES 	IUCN 

Appendix 	Red List 

GoN 

H 

15. Checklist for Reptiles and Amphibians of the Project Area 

S.N. Local Name i Common 
Name 

Scientific 
Name 

Conservation Status 

CITES 

Appendix 

IUCN 

Red List 

GoN 

16. Checklist for Birds and Butterfly in the Project Area 



17. 	Checklist for Industries/Settlements in the Project Area 

N 	
Name of 	 Location: VDC I Ward No I 	Distance from Project ° 	Industry/Settlements 	 Village etc. 	 Site 

f-2 
& 

."rr 	•~' 
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SECONDARY TOWNS INTEGRATED URBAN ENVIRONMENT IMPROVEMENT PROJECT 
(STIUEIP) 

BIRGUNJ SUB-METROPOLITAN CITY 
Sanitary Landfill for Improved Solid Waste Management 

PUBLIC CONSULTATION AND FOCUS GROUP DISCUSSIONS 

Attendance Sheet 

Venue: 

Date: 	 ......... f\tv-L 	2 , 2o 1-3 

S. No. Name Gender Address/Occupation Signature 
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SECONDARY TOWNS INTEGRATED URBAN ENVIRONMENT IMPROVEMENT 
PROJECT (STIU ElF) 

BIRGUNJ SUB-METROPOLITAN CITY 

Sanitary Landfill for Improved Solid Waste Management 

PUBLIC CONSULTATION AND FOCUS GROUP DISCUSSIONS 

Issues Raised 

Venue: Landfill Site, ltiyahi 7 and Bishrampur 9, Bara 

Date: 2070/8/13 (November28, 2013) 

S.No. Issues I Comments from Joint recommendations by the Participants and DSC 
the Participants Consultant 

1. The local people should be Provision has been made in the project to give priority to 
given opportunity for the local people for employment to the extent possible 
employment. depeding upon their skill and capacity. 

2. Priority be given for Provision has been made in the project to give priority to 
employment to the local the local people for employment to the extent possible 
people. depeding upon their skill and capacity. 

3. There should be proper • 	All the vehicles carrying solid waste will be properly 
management in covered. 
transporation of solid 
waste so that spread of • 	Every day's solid waste will be collected immediately, 

odour and smell could be separated, laid, spread, covered by soil and 

minimized, compacted in the landfill cells. 

• 	Buffer zone will be developed all around the landfill 
site with tree plantation for attenuation of odour and 
smell. 

4. • 	Collection and disposal • 	The project's solid waste management provisions 
of solid waste should proper collection and disposal of waste in the sanitary 
be done properly. landfill in the engineered manner. 

• 	The solid waste • 	The sanitary landfill includes engineering 
management should be management of solid waste giving due regards in 
done as such that there minimization of spread of disease. 
is minimum chance of 
spread of disease. • 	The design drawing includes provision for upgrading 

of existing earthen road to sealed surface. 
• 	The existing earthen 

road should be 
upgraded to sealed 
surface. 

5. • 	Uttering of solid waste • 	All the vehicles carrying solid waste will be properly 
should be avoided covered. 
while transportation. 

I 



SECONDARY TOWNS INTEGRATED URBAN ENVIRONMENT IMPROVEMENT PROJECT 
(STIUEIP) 

BIRGUNJ SUB-METROPOLITAN CITY 	 . 
Sanitary Landfill for Improved Solid Waste Management 

PUBLIC CONSULTATION AND FOCUS GROUP DISCUSSIONS 	 4•4 
Attendance Sheet 

Venue 	 .... 	 cr6 
Date:.. 	. 291 2-013 

S. No, Name Gender Address/Occupation Signature 
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SECONDARY TOWNS INTEGRATED URBAN ENVIRONMENT IMPROVEMENT 
PROJECT (STIUEIP) 

BIRGUNJ SUB-METROPOLITAN CITY 

Sanitary Landfill for Improved Solid Waste Management 

PUBLIC CONSULTATION AND FOCUS GROUP DISCUSSIONS 

Issues Raised 

Venue: Birgunj Sub-Metropolitan City 19, Nagwa Ward Office, Parsa 

Date: 2070/8/13 (November 28, 2013) 

S.No. Issues I Comments from Joint recommendations by the Participants and 
the Participants DSC Consultant 

1. The project should minimize • 	All the vehicles carrying solid waste will be properly 

odour and smell. covered. 
• 	Every day's solid waste will be collected 

immediately, separated, laid, spread, covered by 
soil and compacted in the landfill cells. 

• 	Buffer zone will be developed all around the landfill 
site with tree plantation for attenuation of odour and 
smell.  

2. Priority be given for Provision has been made in the project to give priority 
employment to the local to the local people for employment to the extent 
people. possible depeding upon their skill and capacity. 

4. Minimization of accidents and • 	In order to minimize the unwanted accidents and 

medical treatment to workers. possible effect of dust and gaseous emission to 
construction workers, the project will ensure 
adequate safety measures such as provision of 
helmets, masks, air plugs, road signs, warning 
signals and fire extinguishers etc. 

• 	The construction site will have a provision of health 
clinic along with necessary medicines for  
immediate 	 case 	any _treatment _in_ 	_of_ 	_accidents. 

5. Presently a security guard Provision has been made in the project to give priority 
namely Mr. Mahendra Raut to the local people for employment to the extent 
Kurmi is employed for the possible depeding upon their skill and capacity. 
security of proposed landfill 
site. He should be given 
continuity during Project's 
implementation. 

6. The project should be The project is in its final shape for tendering. It will be 
implemented as soon as implemented as soon as tendering and evaluation 
possible. process is over. 
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Hearing Meeting 
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Hearing Meeting 
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(Sample Letter for Pasting of Public Notice) 

ft i 

MMj  

tj lLUiI 	Wtd 1cbcb 	L1I 1YcI 	1CW, Tt 1c4l 	4-1IcF-, 1:p:F1-;Tf 
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Team Leader 
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STIUEIP, Birgunj 



(Sample Letter - Invitation on Public Hearing Program) 
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(Sample Letter - Invitation on Public Hearing Program) 
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ANNEX 6 

Summary of Public Consultation 
Deliberation 



Photographs of the Public Hearing Program 
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PUBLIC HEARING DELIBERATION 
I  

PROGRAM 

Project: Secondary Towns Integrated Urban Environment Improvement Project 

Date: Paush 06, 2070, Saturday (December 21, 2013) 

Venue: Shree Nepal Rastriya Madhyamik Vidhyalaya, Nagawa-19, Birgunj, Parsa 

Time: 1100am 

Chairman of the Session: Mr. Mohammad Sarif, Senior Citizen of Nagwa 19, Birgunj 
Sub-Metropolitan City, Parsa 

Chief Guest: Mr. Bijaya Dongol, Acting Executive Officer, Birgunj Sub-Metropolitan City 
(BSMC) Office. 

Guests: 

1. Mr. Prakash Man Amatya, Chief Planning Officer, BSMC Office 

2. Mr. Devaki Prasad Chaurasiya, Engineer, BSMC Office 

3. Mr. Rajiv Gin, Social Development Officer, PIU, STIUEIP 

4. Mr. Satish Kumar Shrivastav, Secretary, Nagwa Ward No. 19, Birgunj, Parsa 

5. Mr. Ramananda Mahato, Secretary, Bishrampur VDC, Bara 

6. Mr. Ramesh Kumar, Secretary, ltiyahi VDC, Bara 

Welcome Speech and Introduction about the Project: Mr. Nagendra Jha, Team 
Leader, DSC, STIUEIP, Birgunj 

Detail Briefing about EIA of Sanitary Landfill Site: Mr. Sarad Raj Shrestha, 
Environmental Specialist, DSC, STIUEIP, Birgunj 

Discussion: The floor was open for comments and suggestions from the participants. 

Master of Ceremony: Mr. Hem Raj Subedi, Socio-economist, DSC, STIUEIP, Birgunj 

Raporter: Mr. Kameshwor Prasad Singh, Engineer, DSC, STIUEIP, Birgunj 

PROCEEDINGS OF PUBLIC HEARING 

The public hearing program conducted on Paush 06, 2070 (December 21, 2013) at 
Shree Nepal Rastriya Madhyamik Vidhyalaya, Nagwa Ward No. 19 of Birgunj Sub-
Metropolitan City was chaired by Mr. Mohammad Sarif, Sr. Citizen of Nagwa Ward No. 
19 of Birgunj Sub-Metropolitan City. The chief guest was Mr. Bijaya Dongol, acting 
Executive Officer, Birgunj Sub-Metropolitan City Office. The program was also attended 
by representative from the BSMC, PIU-STIUEIP, Secretary of Ward 19-13SMC, 
Secretaries of Bishrampur and ltiyahi VDC and local people. 

On behalf of the poroponent, Mr. Nagendra Jha, the Team Leader, DSC, STIUEIP 
welcomed all the guest and participants attending the public hearing program. He briefed 
about the project, its status and further activities that are due in the process. He 
emphasized that the project's detail design is almost complete and the procurement 



process is underway. He assured that the construction of the project will commence 
within next four months. 

Mr. Sarad Raj Shrestha, the Environmental Specialist from the DSC, STIUEIP stated the 
purpose of the public hearing program. He made presentations on the EIA report 
prepared for the proposed Sanitary Landfill Site development. He briefed about the 
environmental settings, potential adverse environmental impacts due to project 
implementation and proposed mitigation measures in-built in the design for its 
minimization. He outlined projects provision on various enhancement measures targeted 
for the betterment of local community. He conveyed conclusion and recommendation 
drawn from EIA findings. 

Views Expressed by the Speakers 

Summary of Public Hearing deliberations and views expressed by the speakers are 
given below. 

Mr. B/lava  Don got, Acting Executive Officer Birgun/ Sub-Metropolitan City Office 
(BSMC) 

• He expressed his pleasure on exchange of opinion with the local people and thanked 
them for their support and cooperation rendered during acquisition of land that was 
mostly owned by people residing in Nagwa Ward No. 19 of BSMC. 

• He emphasized that the project is loan finance from Asian Development Bank and 
highlighted project settings on Private Public Partnership approach. 

• 	He clarified on issues raised by the locals and said the project provisions all the 
remedial measures for minimization of adverse environmental impact due to 
implementation of the project and urged all to keep positive thinking on project 
implementation. He said that the project rather will improve the environment of 
B i rg u nj. 

Mr. Praka.sh Man Amatva, Chief Planning Officer. BSMC Office 

Mr. Amatya made aware regarding another project component that will improve 
drainage, sewerage and roads of Birgunj Municipality that will ultimately resolve the 
flooding problem that Birgunj is presently facing. 

The STIUEIP project in Birgunj consists of two components. First will take care of 
drainage, sewerage and roads improvement while second focuses on improvement 
of solid waste management of Birgunj Sub-metropolitan City by developing Sanitary 
Landfill Site at ltiyahi 7 and Bishrampur 9 of Bara District. The drainage component 
provisions more investment in Nagwa Ward No. 19. The present haphazard dumping 
of solid waste in Birgunj will now be managed properly by placing solid waste in a 
sanitary manner at proposed landfill site having various infrastructures including 
composting plant. 

• The social development program of the project consists of various training program 
to be given to affected locals in a priority basis. The phase wise training program will 
now focus on affected locals of ltiyahi/Bishrampur VDC of Bara District and Nagwa 
Ward No. 19 of Birgunj Sub-metropolitan City. 



(LJ 
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Mr. Deveki Prasad Chaurasiya, Engineer, BSMC Office 

The project will be implemented as per the detail design which will minimize adverse 
environmental impacts. 

Mr. Rajiv Girl, Social Development Officer P/U, STIUEIP 

The training program to be rendered by the Project basically focuses on tailoring, 
badic computer, driving, beautiparlor, and mobile reparing etc. 

• He urged the affected locals to form cluster of committees and submit selected 
training program sought to the project through respective ward office. These will 
ease the project in selecting training candidate for suitable training program. 

Mr. Satish Kumar Shrivastav, Secretary, Nagwa Ward No. 19, Birgun/, Parsa 

He urged that the ward office will coordinate with the project on training programs sought 
by different committees from the affected locals. Similar Notation was delivered by Mr. 
Ramananda Mahato, Secretary, Bishrampur VDC and Mr. Ramesh Kumar, Secretary. 
ltiyahi VDC of Bara District. 

After the expression of views and concerns by the representatives, people were allowed 
to express their feeling and views on the project. Similarly, various issues were raised by 
total 11 participants. The copy of written comments is presented at the end of the 
proceeding. On behalf of the proponent, Team Leader Mr. Nagendra Jha and 
Environmental Specialist Mr. Sarad Raj Shrestha answered the querries raised by the 
participants. It was assured that the project is committed to safeguard the environment 
and will implement all the mitigation and enhancement measures outlined in the EIA 
report within the rules and regulation of the Government of Nepal. 

The proponent elaborated that the environmental impact assessment process is 
conducted in accordance with Environmental Protection Rules. The purpose of EIA 
study is classifying the impacts which can be avoided or mitigated or compensated. The 
study will incorporate all the relevant issues raised during the public hearing meeting. 
The proponent will submit the EIA Report to MoSTE through Ministry of Urban 
Development by incorporating the suggestions of this meeting. MoSTE will make EIA 
report public by publishing 30 days public notice in one of the national daily newspaper. 
The notice will specify the locations where the EIA report will be available. People will 
have another opportunity to review the report and makie sure that their concerns and 
suggestions are incorporated. People can directly send the suggestions to MoSTE if 
they have not been incorporated in Final EIA Report. 

Issues Raised by the Participants 

The issues raised and answers given during the public hearing meeting are summarized 
as follows. 

Mr. Shorn P. Chaurasiya 

Issues: 

• The temple nearest to the project site should be rectified. 



• The project should construct Cemetary. 
• New bridge whoud be built on Singaha River. 

Answers: 

• The cost for rectification of temples, construction of well managed cemetery and a 
bridge in Singaha river is already included in the project design estimate. 

Mr. La/u P. Chauras/ya 

Issues: 

• The locals of Nagwa should be involed in development works. 
• Land for Cemetary should be identified and constructed accordingly. 

Answers: 

• The project will give priority to affected locals on employment opportunities as per 
their skill and capacity. 

• 	During construction, the Municipality will identify appropriate location for construction 
of well managed cemetery in consultation with the locals. The project has already 
allocated budged for the same. 

Mr. Pam B/nod Singh 

Issues: 

The project should develop our surrounding villages by constructing roads. 

Answers: 

• The project in it's design and estimate includes development of roads, bridge and 
drainage structures including various training programs for the affected locals. 

Mr. Krishna P. Kashuwaha 

Issues: 

• The mechanism for minimization of odor problem should be clarified. 
• The project should make arrangement for few locals to observe ongoing similar 

project to ensure that the project will not incure any adverse impacts. 
• The project NGO has been rendering training program without maintaining co-

ordination with the local club. This should not happen in future. 

Answers: 

• For minimization of odor, the solid waste will be transported at the earliest from the 
collection point in closed vehicles. The waste will be immediately sorted for 
composting and recycling while the residual waste will be laid, spread in layers, daily 
covered by clay soil and compacted. Further, a buffer zone all around the landfill site 
will be developed with plantation of suitable trees for the attenuation of air pollution 
and smell. 

• During construction period, the project will organize visit program for few selected 
locals to similar project to make them aware that the sanitary landfilling system will 
not adversely affect the local environment. 



• The NGO will coordinate with the respectiv 	office while rendering traning 
programs. 

Mr. Medhish P. Yadav 

Issues: 

• The project should give priority to the children of affected locals for employment as 
per their skill and capacity. 

Answers: 

• It is already mentioned that the project provisions in providing employment 
opportunity to the extent possible to the affected locals as per their skill and capacity. 

Mr. Ar/un P. Yadav 

Issues: 

Alerted that the project works will be stopped if the assurance given at present is not 
fulfilled. 
Assurance for employment should be fulfilled. 

Answers: 

The project will stick towards its committment. 

Mr. Harindra Yadav 

Issues: 

• The assurance made by Municipality during acquisition of land should be fulfilled. 
• We are suspicious on quality operation of the landfill by the Municipality. 
• 	Environmental pollution should be minimized. 
• We are assured that the project will rectify nearby temple. 
• Assurance only is given for construction of health post but it has not been initiated. 
• Employment opportunity to the affected locals should be assured. 
• Construction of bridge should be carried out together with project implementation. 

Answers: 

• All the above assurances are provisioned in the project which is sure to be 
implemented. 

• Various mitigation measures are inclusive in the design for minimization of 
environmental pollution. 

• A health clinic will be established upon commencement of project work within the site 
for use by project personnel as well as local residents. 

• The bridge over Singaha River will be constructed. 
• 	The landfill will be operated as per its operational plan. 

Rest of the issues raised by other four participants is similar to the issues already voiced 
above. 



DOCUMENTATION OF PAPERS OF PUBLIC HEARING 

The EIA report could be legally finalized only after incorporation of issues during public 
hearing on Draft EIA Report. Almost all the issues raised by locals are already 
addressed in this EIA report. Hence, in order to comply with the legal requirements, the 
documentation of procedures indicated in the EPR 1997 seems important. The EIA 
report is such a compilation and contains the following. 

• Public Notice and Muchulkas. 
• Public Hearing Deliberation and Collection of Written Notes (Issues/Suggestions) 

from the participants. 
• Executive Summary of Draft EIA Report (Nepali Version). 
• Recommendations from the affected VDCs and Municipality. 
• 	List of Participants. 
• Photographs. 
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Recommendation Letters from the 
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ANNEX 8 

Water Quality Test Results 



?b.. 

Summary of Baseline Water Quality Test Results 

Sr. No. 
Baseline Results (Nov. 29, 2013) 

Parameters 	 Unit 	
U/S Singaha 	DIS Singaha 	Ground Water 

PHYSICAL  

1 pH - 7.8 7.7 8.3 

2 Turbidity NTU 43 47 2 

3 Electric Conductivity PS/CM  324 322 482 

4 Total Dissolved Solids mg/L 141 140 210 

5 Color TCU <1 <1 <1 

6 Total Suspended Solids mg/L 79.9 234.2 <0.1 

7 Lab. Temperature °C 17.0 17.0 17.0 
CHEMICAL  
1 Bicarbonate M. 	as CaCO3  159 165 335 

2 Chloride mg/L as Cl 11 11 3 

3 T. Phosphate mg/L as P 0.1 0.1 <0.1 

4 Sulphate mg/L as SO4  8 8 <1 

5 Nitrite mg/L as N 3.7 1.8 0.3 

6 Nitrate mg/L as NO 3  4.3 2.3 0.9 

7 Ammonia mg/L as NH3  1.5 1.6 <0.1 

8 Calcium mg/L as Ca 33 33 46 

9 Iron mg/L as Fe 6.8 11.6 0.1 

10 Manganese mg/L as Mn 1.7 1.8 0.5 
11 Arsenic mg/L as As <0.05 <0.05 <0.05 
12 Sodium mg/LasNa 16 16 47 

13 Zinc mg/L as Zn <0.1 <0.1 <0.1 
14 Copper mg/L as Cu <0.1 <0.1 <0.1 

15 Chromium mg/L as Cr <0.05 <0.05 <0.05 

16 Cadmium mg/L as Cd <0.01 <0.01 <0.01 

17 Lead mg/L as Pb <0.01 <0.01 <0.01 

18 Mercury mg/L as Hg 0.001 <0.001 <0.001 

19 Nickel mg/L as Ni <0.1 <0.1 <0.1 

20 Selenium mg/L as Se <0.01 <0.01 <0.01 
21 Sulfide mg/L as S <1 <1 <1 
22 C . O . D. mg/L 22 13 <1 
23 B.O.D. mg/L 8 4 <1 
24 Flouride mg/L as F <0.1 <0.1 <0.1 
25 Total Nitrogen mg/L as N 1.1 0.7 < 1 
26 Dissolved Oxygen mg/L 9 9 7 
27 Permanganate Value mg/L as 02 <1 <1 < 1 
28 Phenolic Compound  ND ND ND 
29 Oil and Grease  ND ND ND 
BACTERIOLOGICAL 
1 	I 	Faecal Coliform 	.1 Cfu / 100 ml 	I 	Nil 	 Nil 	 Nil 

	

Note: 1) 	ND = Not Detected 
2) Baseline ground water quality tested parameters are found to be within the limit 

of NDWQS except that of Manganese. 
3) Detailed test results are kept in Annex - 8 
4) The water quality monitoring will be carried out taking into consideration 

parameters tested during baseline survey. 



Tel. No.441 6389, 4436667 4W 	 Fax: 977 -1- 4417690, P.O.Box : 3953 - CEMAT 	 E-mail : ceniatlab@wlink.com.np  
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Web www.cematwaterlab.com.np  WATER LAB P. LTD. 
Kathmandu, Nepal 

(Water Analysis, Treatment Consultancy & Environment Research) 

WATER ANALYSIS REPORT 

Sender :- Cemat Consultant P. Ltd Sample No. :- 1 Lab No. :- 1273/13 
Collector:- CEMAT Water Lab P. Ltd* Location :- Birgunj District :- Parsa 
Source :- Upstream -1, Singha River Collection Date :- 28 Nov, 2015 Time :- (8:00 AM) 
Receipt Date :- 29 Nov, 2013 Analysis Date :-29 Nov, 2013 

Parameters 	 I Unit 	 [Result 	 IMethod 
PHYSICAL  
pH - 7.8 ISO 10523:1994 (E) 
Turbidity NYU 43 2130 B, APHA, 17th Ed. 
Electric conductivity PS/cm 324 ISO 7888:1985 
Total dissolved solids m,g/L 141 2540 C, APHA 
Color TCU <1 ISO 7887:1994 (E), Section 3 
Total Suspended Solids m,g/L 79.9 2540 D, APAFI 
Lab.Ternperature 1 C 17.0 Thermometer 
CHEMICAL  
Bicarbonate m,g/L as CaCO 3  159 ISO 9963-1:1994 

Chloride m,g/L as Cl 11 ISO 9297:1989 
T. Phosphate m,g/L as P 0.1 ISO 6878:1998(E) 

Sulphate m,g/L as SO 4  8 4500SO42 E, API-IA 17th Ed. 

Nitrite m,g/LasN 3.7 4500-NO2APHA17thedn 

Nitrate m,g/L as NO 3  4.3 1507890-3 

Ammonia m,g/L as NH 3  1.5 4500-NH3C, API-L-4 17th edi: 

Calcium m,g/L as Ca 33 3500-Ca D APHA 1711) ed,z 
Iron mg/L as Fe 6.8 ISO 8288:1998 
Manganese m,g/L as Mn 1.7 150 8288:1998 
Arsenic m,g/L as As <0.05 ISO 11969:1996 
Sodium m,g/L as Na 16 3500- B Na, .4PHA 17edition 
Zinc m,g/L as Zn <0.1 3111, APHA 17th Ed. 
Copper m/LasCu <0.1 3111, APHA 17th Ed. 
Chromium m,g/L as Cr <0.05 3500-Cr, API-IA 17th Ed. 
Cadmium m,g/L as Cd <0.01 3111, API-IA 17th Ed. 
Lead m,g/LasPb <0.01 3111,API-IAl7thEd. 
Mercury m,g/L as H,g 0.001 ISO 5666:1999 
Nickel m,g/L as Ni <0.1 3111,API-IA 17thEd. 
Selenium m,g/L as Se <0.01 3500-Se C, API-IA 17th Ed. 
Sulfide mg/L as S < I 4500-5- E, APHA 17th Ed. 

Continue......... 
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Web.: www.cematwaterlab.com.np  
Pawan Marg-33, Maitidevi 

Kathmandu, Nepal 

Continue of Lab No. 1273113 

C.O.D. mg/L 22 5220 B,APHA 17thEd. 
B.O.D. mg/L 8 5210 B,APHA 17thEd. 
Flouride mg/Las F <0.1 4500-F D, API-IA 17th Ed. 

Total Nitrogen m,g/L asN 1.1 ISO 5663:1984(E) 
Dissolved Oxygen mg/L 9 4500-0-C, APHA 17th Ed. 
Permanganate Value mg/L as 02 < 1 Permanganimetric Method 

Phenolic C ompound* ND CC-MS 

Oil and Grease**  ND CC-MS 

BACTERIOLOGICAL 
Faecal Coliform 	f Cliii 100 ml 	I 	Nil 	7777F22 D APHA, 1 7edition 
* Sampling as per ISO 5667-6 

** Subcontracted parameters 	ND= Not Detected 

Parameters Unit Result Method 

Bicarbonate m,g/L as HCO 3  97 ISO 9963-1:1994 

Nitrate m,g/L as N 1.0 1507890-3 
Ammonia  I  mg/L as N 1 	 1.2 4500-1\TH3C, API-LA 17th edn 

Analyzed by: 	 t 	 Checked by: 
	 Authorized sign: 

Date: 
	 Date:  

I— 

:kpw55T WiTE 	C) LTIj. 

/ 

Note: - The results refer only to the parameters tested of the samples provided/Rscted for analysis. Endorsement of products is neither inferred nor implied. 

- The reproduction of this report wholly or partly cannot be used as an A',  ence in the Court of law and should not be used in any advertising media 

without prior written permission from us. 
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WATER LAB P. ETD. 
(Water Analysis, Treatment Consultancy & Environment Research) 

Tel. No.441 6389, 4436667 
Fax: 977 -1- 4417690, P.O.Box : 3953 

E-mail: cematlab@wlink.com.np  
info©cematwaterlab.com.np  

Web.: www.cematwaterlab.com.np  
Pawan Marg-33, Maitidevi 

Kathmandu, Nepal 

WATER ANALYSIS REPORT 

Sender :- Cemat Consultant P. Ltd Sample No. :- I Lab No. :- 1274/13 
Collector :- CEMAT Water Lab P. Ltd* Location :- Birgunj District :- Parsa 
Source :- Downstream -2, Singha River Collection Date :- 28 Nov, 2013 Time :- (8:15 AM) 
Receipt Date :- 29 Nov, 2013 Analysis Date :-29 Nov, 2013 

Parameters 	lunit 	 I Result 	IMethod 
PHYSICAL  
pH - 7.7 ISO 10523:1994 E) 
Turbidity NTU 47 2130 B, API-L.4, 17th Ed. 
Electric conductivity jUS/cm 322 ISO 7888:1985 
Total dissolved solids mg/L 140 2540 C, APAR 
Color TCU <1 ISO 7887:1994 (E), Section 3 
Total Suspended Solids mg/L 234.2 2540 D, APAH 

Lab.Temperature 0 C 17.0 Thermometer 

CHEMICAL  
Bicarbonate mg/L as CaCO 3  165 ISO 9963-1:1994 
Chloride mg/L as CI Ii ISO 9297:1989 
T. Phosphate mg/L asP 0.1 150 6878:1998(E) 
Sulphate ng/L as 50 4  8 4500SO2. E, API-IA 1711) Ed. 
Nitrite mg/L as N 1.8 4500-NO2 API-IA 17th edn 
Nitrate mg/L as NO 3  2.3 1507890-3 
Ammonia mg/L as NH 3  1.6 4500-NH3C, APHA 17th edn 
Calcium m(g/L as Ca 33 3500-Ca D API-IA 17th edn 
Iron mg/L as Fe 11.6 ISO 8288.1998 
Manganese mg/L as Mn 1.8 ISO 8288.1998 
Arsenic mg/LasAs <0.05 ISO 11969:1996 
Sodium mg/L as Na 16 3500- B Na, API-IA 17edition 
Zinc mg/Las Zn <0.1 3111,APHA 17thEd. 
Copper mg/LasCu <0.1 3111,API-IAl7thEd. 
Chromium mg/L as Cr <Q.05 3500-Cr, API-IA 17th Ed. 
Cadmium mg/L as Cd <0101 3111, APH4 171b Ed. 
Lead mg/L as Pb <0.01 3111,API-IA 171bEd. 
Mercury mg/L as Hg <0.001 ISO 5666:1999 
Nickel mg/L as Ni <0.1 3111, API-IA 17th Ed. 
Selenium mg/L as Se <0.01 3500-Se C, APHA 17th Ed. 
Sulfide m(g/L asS <1 4500-5- E, API-IA 17th Ed. 
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C'rnstinupn(T,ih T'Jii 1274/1 

Parameters 	 jUnit 	 I Result 	IMethod 
CHEMICAL  
C . O . D. mg/L 13 5220 B, APHA 17th Ed. 
B.O.D. mg/L 4 5210 B,APHA 17thEd. 
Flouride rng/L as F <0.1 4500-F D, API-L.4 17th Ed. 
Total Nitrogen mg/L as N 0.7 ISO 5663:1984(E) 
Dissolved Oxygen mg/L 9 4500-0-C, APHA 17th Ed. 
Permanganate Value mg/L as 02 < I Perman,8animetric Method 

Phenolic Compound** ND CC-MS 

Oil and Grease**  ND CC-MS 

BACTERIOLOGICAL 
Faecal Coliform 	ICfi/ 100 ml 	 Nil 	19222 D API-IA, 17edition 
* Sampling as per ISO 5667-6 

** Subcontracted parameters 	ND= Not Detected 

Parameters Unit Result Method 
Bicarbonate mg/L as HCO 3  101 150 9963-1:1994 

Nitrate m,g/L as N 0.5 1507890-3 
Ammonia 	. mg/L as N 1.3 4500-NH3C, API-IA 17th edn 

Analyzed by: 	 Checked by: 	 Authorized sign: l- 
Date: ' 	 (J 	Date: 

'4AT WAXER 	(P.; LTI. 

1¼ 	* 4  

f11,r 

Note: - The results refer only to the parameters tested of the samples provided/collected for analysis. Endorsement of products is neither inferred nor implied. 

- The reproduction of this report wholly or partly cannot be used as-an evidence in the Court of law and should not be used in any advertising media 

without prior written permission from us. 
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Our Services : 'k Physical, Chemical,Bio-chemical and Biological Analysis of (i) Water and Waste Water (ii) Soil, Rock & Sediment, Food & Beverage, Drinks, Alcohol, 
Chemical Material, Air etc. * Environmental Monitoring * Establishment, Operation, Maintenance & Supervision of Analytical Laboratory * Training on 

Water Quality and Treatment * Quality Monitoring * Consultancy on Treatment of Water and Waste Water * EIA & other Environmental Research. 



Tel. No.441 6389, 4436667 
Fax: 977 -1-4417690, P.O. Box: 3953 46CEMAT 	 E-mail: 

info@cematwaterlab.com.np  
www.cematwaterlab.com.np  WATER LAB P. LTD. Web.: Pawan Marg-33, Maitidevi 

Kathmandu, Nepal 
(WaterAnalysis, Treatment Consultancy & Environment Research) 

WATER ANALYSIS REPORT 

Sender :- Cemat Consultant P. Ltd Sample No. :- I Lab No. :- 1275/13 
Collector:- CEMAT Water Lab P. Ltd* Location :- Birgun3 District:- Parsa 
Source :- Ground Water Collection Date :- 28 Nov, 2013 Time:- (9:05 AM) 
Receipt Date :- 29 Nov, 2013 Analysis Date :-29 Nov, 2013  

#South West corner of Landfieid Site at bridge collection 

Parameters 	 lunit 	 I Result 	 INDWQS 	]Method 
PHYSICAL  
pH - 8.3 6.5-8.5 ISO 10523:1994 (E) 
Turbidity NTU 2 5(10) (Max) 2130 B,APHA,l7thEd. 
Electric conductivity gUS/cm 482 1500 (Max) ISO 7888:1985 
Total dissolved solids m,g/L 210 1000 (Max) 2540 C, APAJ-I 17edition 
Color TCU < 1 5 (15) (Max) ISO 7887:1994 (E), Section 3 
Total Suspended Solids mgJL <0.1 - 2540 D, APAFI 17edition 
Lab.Temperature 0 

C 17.0 - Thermometer 
CHEMICAL  
Bicarbonate m8/L as CaCO 3  335 - ISO 9963-1:1994 
Chloride m.,g/L as Cl 3 250 (4/lax) ISO 9297:1989 
T. Phosphate mg/L as P <0.1 - ISO 6878.1998(E) 
Sulphate mg/L as SO 4  < 1 250 (Max) 4500-SO 2  E, APHA 17th Ed. 
Nitrite m<g/L as N 0.3 - 4500-NO2 APHA 17th edn 
Nitrate m8/L as NO 3  0.9 50 (Max) 1S07890-3 
Ammonia mg/L as NH 3 <0.1 1.5 (Max) 4500-NH3C, APHA 17th edit 
Calcium m(g/L as Ca 46 - 3500-Ca D API-IA 17th edn 
Iron m/L as Fe 0.1 0.3 (3)(Max) ISO 8288:1998 
Manganese m,g/L as Mn 0.5 0.2 (Max) ISO 8288:1998 
Arsenic rng/L as As <0.05 0.05 (Max) ISO 11969:1996 (A/IS) 
Sodium mg/L as Na 47 - 3500- B Na , API-IA 17edition 
Zinc 	. mg/L as Zn <0.1 3 (Max) 3111, API-IA 17th Ed. 
Copper mg/LasCu <0.1 1(Max) 3111,API-IAl7thEd. 
Chromium mg/L as Cr <0.05 0.05 (Max) 3500-Cr, API-IA 17th Ed. 
Cadmium mg/L as Cd <0.01 	.-. 0.003 (Max) 3111, API-IA 17th Ed. 
Lead mg/L as Pb < 0.01 0.01 (Max) 3111, API-IA 17th Ed. 
Mercury mg/L as Hg <0.001 0.00 1 (Max) ISO 5666.1999 
Nickel mg/L as Ni <0.1 - 3111, API-IA 17th Ed. 
Selenium mg/L as Se <0.01 - 3500-Se C, APHA 17th Ed. 
Sulfide m/L as S <1 - 4500-S- E, API-IA 171h Ed. 

Continue......... 
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Continue of Lab No. 1275113 

Parameters 	 lunit 	 I Result 	 INDWQS 	IMethod 

CHEMICAL  
C.O.D. mg/L <1 - 5220 B, API-IA 17th Ed. 
B.O.D. mg/L <1 - 5210 B, API-IA 17th Ed. 
Flouride mg/L as F <0.1 - 4500-F D, API-IA 17th Ed. 
Total Nitrogen mg/L as N <1 - ISO 5663:1984(E) 
Dissolved Oxygen mg/L 7 - 4500-0-C, API-IA 17th Ed. 
Permanganate Value mg/L as 02 < I - Permanganimetric Method 

Phenolic Compound** ND GC-MS 

Oil and Grease**  ND CC-MS 

BACTERIOLOGICAL 
Faecal Coliform 	ICfu/ 100 ml 	 Nil 	I 	Nil 	19222 D API-IA, 1 7edition 
NDWQS= National Drinking Water Quality Standard (2062) 

	
)11 there is no other alternative source of water 

* Sampling as per ISO 5667-6 

** Subcontracted parameters 	ND= Not Detected 

Remarks: The observed values of all the tested parameters are found to be within the limit of NDWQS, 

except that of Manganese. 

Parameters Unit Result Method 

Bicarbonate mg/L as HCO 3  204 150 9963-1.1994 

Nitrate mg/L as N 0.2 1S07890-3 
Ammonia mg/L as N <0.1 4500-NH3C, API-IA 1711) edn 

Analyzed by: 	 Checked by: 	 Authorized sign: 

Date: 	2-1 	e_' 19 	 (j 	 Date: 

CEMI 

-. d& 

ft• 

Note: - The results refer only to the parameters tested of the samples provided/collected for analysis. Endorsement of products is neither inferred nor implied. 

- The reproduction of this report wholly or partly cannot be used as an evidence in the Court of law and should not be used in any advertising media 

without prior written permission from us. 
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