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EXECUTIVE SUMMARY 

Project Background 

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 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. 

The proposed sub-project (STIUEIP-Birgunj) will be implemented over five year's period 
supported by Asian Development Bank (ADB) through Project Loans for the improvement of 
drainage, sewerage and road and lanes of Birgunj Municipality. 

The expected outputs of the Subproject under the components considered in the lEE study 
includes: (i) Improved drainage and sewerage systems; (ii) Improved urban roads and lanes; 
and (iii) Community development programs undertaken, including health and hygiene 
education, 3R (reduce, reuse and recycle) of solid waste, promotion, skills training and 
investment in small-scale community facilities. 

The sub-project will improve storm-water drainage systems together with wastewater 
management systems, as storm water drainage is currently being used as open sewers, 
causing bad odors, health risks and pollution of the watercourses. The improved system will 
be underground separate sewer and underground/covered storm water drainage to avoid 
human intrusion. Urban roads and lanes will be reinstated or upgraded where drainage and 
sewerage pipe networks work will be undertaken. The proposed waste water treatment plant 
is located in Chhapkaiya Ward No. 2 of Birgunj Municipality consisting of stabilization ponds 
(anaerobic, facultative and sludge digestion yard). The proposed separate sewerage and 
storm water drainage (core area), storm water drainage (east and north of Birgunj town) is 
located within the existing roads. Similarly the proposed Roads and Lanes are limited to 
already demarcated road width located within the core areas and storm water diversion 
areas. 

The subprojects subcomponent on Community Development Programs mainly consist of (i) 
health and hygiene education programs in communities and schools, in particular targeting 
women and vulnerable groups including the poor, (ii) promotion of household and/or 
community level 3R (reduce, reuse, recycle) activities (iii) skills training mainly for the poor, 
and (iv) investment in small-scale facilities such as public schools and community toilets and 
communal water taps, in accordance with the priorities set by communities, with an aim at 
achieving social inclusiveness and improved sanitation in Birgunj. 

Anticipated Beneficial Impacts 

The drainage and sanitation program together with the roads and lanes component will have 
environmental benefits through reduction in pollution by a) sealing of the roads and lanes b) 
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providing better access facilities for storm water and sanitary sewer collection and disposal, 
and c) treatment of waste water to acceptable level prior discharge of effluent to river 
waterbody. The sanitary sewerage component will bring substantial environmental, 
community, and workers health and safety benefits to the Birgunj and the surrounding 
communities by providing appropriate waste water management system, including new 
waste water treatment plant. The subproject will also generate employment opportunities to 
the local people and thus will improve local economic and livelihood conditions. 

The sealed pavement covering full road width will eliminate dust nuisance during dry and 
mud hazard during monsoon. The extension, rehabilitation, reinstatement and new 
construction of drainage and sanitary sewer will minimize inundation problem that frequently 
occurs during monsoon. The underground/covered drainage and sewerage including 
covered road side drain will reduce odor nuisance, health hazard and will enhance the looks 
of the surrounding environment. With designed greenery along the road way and plantation 
of trees along the buffer area around the treatment plant will also enhance the landscape 
aesthetics and attenuation of noise and odor created by vehicles and treatment activities 
respectively. 

Anticipated Adverse Impacts 

The planned subproject component would only have small scale, localized temporary 
impacts during construction that can be mitigated. Potential adverse impacts due to the 
proposed subproject are temporary disruption of public utilities and existing services as: 
electrical/telephone line, water supply pipelines and drainage I cross-drainage structures. 
Clearing of roadside vegetation under minimal quantity may take place. There could be risk 
of health hazard due to overflows and flooding of storm and waste water and nuisance to 
neighboring areas due to odor and flooding from drain. Water pollution could result due to 
infiltration from interception chambers and sewer. The drainage, sewerage and road 
construction will provoke accident risks if the road safety and safe diversion is not managed 
for smooth flow of traffic. 

Nuisance to pedestrian and traffic congetion will occur due to excavation of roads and path 
from where sewer lines are to be constructed. Public/private utilities will be affected 
obstructing access to them and loss of livelihood for businesses due to excavation works. 
Risk will be there for temporary silt runoff due to disposal of excavated soil and erosion on 
excavated trenchline endangering adjacent buildings over narrow road stretch. Workers will 
always be prone to health and safety hazard from dust and other accidents. 

Increase in noise level, air pollution due to dust particles, pollution of water, poor sanitation, 
road and work site accidents, land degradation due to excessive quarrying, social conflicts 
and other pressures on the local communities are the possible impacts during construction. 
During operation stage, blockage of drains, culverts, nuisance to neighboring areas of 
WWTP due to odor, insects and rodent, removal and disposal of sludge, pollution of 
ground/river water due to seepage of waste water are some of the adverse issue that may 
occur. 

Mitigation Measures 

The identified impacts are temporary associated with construction phase which can be 
mitigated. Rehabilitation, extension and construction of adequate drainage I cross-drainage 
and sewerage structures consisting of concrete hume pipe and well sealed cemented 
surface is provisioned in the design to avoid seepage and infiltration. The mitigation 
measures such as vegetative cover all around the demarcated buffer zone area of WVVTP 
and road side plantation has been adopted for attenuation of noise, odor and to enhance 
landscape aesthetic. Road safety and occupational safety and hazards mitigation has been 

Secondary Towns integrated Urban Environment Improvement Project (ST1UEIP)-Birgunj 	 4 
Detailed Engineering Survey, Design and Construction Supervision 



lEE Study Report 
Drainage, Sewerage and Roads Improvement for Birgunj Municipality________ 

included in the detailed design. Mitigation measures for sanitation and health, social and 
economic impacts are recommended and have been addressed in the detailed design for 
implementation during project execution. 

Most of the cost for mitigation measure is included in the in-built design and estimate. 
However, some of the mitigation costs not included in the project design and construction 
contract are estimated separately for inclusion in the Civil Works contract. Such costs 
include the costs for vegetation and plantation of trees, reinstatement of public 
utilities/services, spoil disposal etc., and cost for monitoring of water quality during 
construction and operation phase etc. 

Environmental 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, subproject design and construction management of different activities, site 
supervision, monitoring and reporting, records, and corrective measures, improvement 
proposals, and cost estimates for mitigation measures. 

Conclusion 

The identified impacts are temporary associated with construction phase which can be 
mitigated and is likely to have minimal detrimental effect on environment. The subproject will 
be implemented with strict adherence to the mitigation measures as prescribed in the 
Environmental Mitigation Management Plan which shall form part of the Bidding Document. 

Secondary Towns Integrated Urban Environment Improvement Project (STIUEIP)-Birgunj 	 5 
Detailed Engineering Survey, Design and Construction Supervision 



lEE Study Report 
Drainage, Sewerage and Roads Improvement for Birgunj Municipality 

CHAPTER 1 

1. 	NAME AND ADDRESS OF THE INSTITUTION PREPARING THE REPORT 
(PROPONENT) 

1.1. Name of the Proposal 

Name of the Proposal is "Initial Environmental Examination for Improvement of Drainage, 
Sewerage, Road and Lanes for Birgunj Sub-metropolitan City under Secondary Towns 
Integrated Urban Environment Improvement Project". 

1.2. Name and Address of 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 Executing Ageny 

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). 

1.3. Consultant Preparing the Report 

The lEE study report for Improvement of Drainage, Sewerage, Road and Lanes for Birgunj 
Sub-metropolitan City under STIU ElF has been prepared by: 

SMEC International Pty Ltd., Australia in association with Brisbane City Enterprises Pty Ltd., 
Australia, CEMAT Consultants (P) Ltd., Nepal and Building Design Authority Nepal 
Kamaladi, Kathmandu, Nepal 
Tel: 4247706, 4248200 
Fax: (977) 1 4223536 

Site Office: 

Shreepur, Ward No. 14 
Birgunj, Nepal 
Tel: 051-522768 
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CHAPTER 2 

	

2. 	SUMMARY OF THE PROPOSAL AND DETAILED PARTICULARS OF THE 
AREA WHERE THE PROJECT IS IMPLEMENTED 

	

2.1 	Objective of the Proposal 

The expected outputs of the Subproject under the components considered in the lEE study 
are as follows: 

• Improved drainage and sewerage systems. 
• Improved urban roads and lanes. 
• Community development programs undertaken, including health and hygiene education, 

3R (reduce, reuse and recycle) of solid waste, promotion, skills training and investment 
in small-scale community facilities. 

Relevancy of the Proposal 

The lEE Study of the Proposal is mandatory as per the provision of Governments 
Environmental Protection Regulation (EPR) as detailed in the table below. 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. 

Table 2.1: Environmental Study Catetaorization 
Project 

Component 
Study 

EPR Clause No. 
Requirement  

EPR Clause Statement 

Requires lEE study for "selecting, picking, 
disposing, and recycling waste through 
chemical, mechanical or biological 

Sewerage Schedule 1, 
techniques in an area ranging between 5 - 

Treatment lEE Clause Ii, 
10 hectares". 

Plant Subclause (c) • 	The proposed waste stabilization pond 
covering an area of 6 ha land at paddy field 
already owned by Municipality at Chhapkaiya 
(Ward No. 2) will require an lEE study as per 
the stated provision. 

• 	Requires lEE study for "operation of 

Drainage Schedule 1, 
drainage/sewerage work with investment 

Sewerage lEE Clause Ii, 
more than NRs. 5,000,000". 

Work Subclause (e) • 	The proposed drainage/sewerage work will 
have investment of more than NRs. 
5,000,000 thus will require an lEE study. 

Schedule 1, • 	Requires lEE study for the construction of 
Clause Dl, District and Urban roads. 
Subclause (a & • 	Requires lEE for improvement of the 

Roads 
b) standard, rehabilitation and reconstruction of 

Development 
lEE Schedule 1, national highways and feeder roads. 

Clause D6 • 	The roads development (blacktop), 
resurfacing/upgrading and neighbourhood 
access improvement will require an lEE 
study as per the stated provision. 

Construction lEE Schedule 1, • 	Requires lEE study for construction of 
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Project 
Component 

Study 
EPR Clause No. 

Requirement  
EPR Clause Statement 

of Toilets Clause El residential, commercial, and their 
combination buildings with built up area or 
floor area ranging between 5000 to 10,000 
m 2 . 

• 	The construction of public toilets (-12 nos.), 
school toilets (-8 nos.), and tube well drilling 
and hand pumps for improved toilets (-2000 
families) will require an lEE study as per the 
stated provision as the intervention will not 
exceed 10,000 m 2 . 

Thus with the provisions mentioned above, the proposal requires an lEE study and the 
approval of the lEE Report by the concerned agency, Ministry of Urban Development. 

2.2 	Impacts on Land Use 

The proposed drainage, Sewerage and roads improvement for Birgunj Sub-metropolitan city 
covers almost all the wards of Birgunj Municipality. Newly proposed storm water drain mainly 
covers area along east side of Tribhuvan Rajpath (TRP) stretching north to south with 
draining off to Singaha river. The improved separate sewerage and drainage system will 
basically cover core project area west of TRP stretching north (Gandak Canal) to south 
including area between railway road and TRP. The wastewater from core area will drain to 
chhapkaiya where treatment process will take place and finaly the effluent with 50mg/I BOD 
will be discharged to Sirsiya River while storm water drain is planned for direct discharge to 
the Sirsiya River. Since the drainage, sewerage and roads improvement will take place 
along the available city road width, the impact on land use due to the project activities will be 
minimal. However, the waste water treatment plant site covering an area of 6 ha land at 
Chhapkaiya (ward no. 2) already acquired by Municipality will be converted from cultivated 
land to waste water processing centre consisting various stabilization ponds and 
pretreatment units. However, creation of buffer zone all around the plant with plantation of 
trees will minimize alteration in landuse. 

2.3 Adverse Impacts on Environment, Impacts on Human Life and 
Population Pressure 

The predicted environmental and social impacts will be both beneficial and adverse. 

Beneficial Impacts 

As mentioned earlier section, the main subproject components considered under lEE study 
for Birgunj Municipality are drainage, sewerage, road and lanes improvement. The drainage 
and sanitation program together with the roads and lanes component will have 
environmental benefits through reduction in pollution by a) sealing of the roads and lanes b) 
providing better access facilities for storm water and sanitary sewer collection and disposal, 
and c) treatment of waste water to acceptable level prior discharge of effluent to river 
waterbody. The sanitary sewerage component will bring substantial environmental, 
community, and workers health and safety benefits to the Birgunj and the surrounding 
communities by providing appropriate waste water management system, including new 
waste water treatment plant. The subproject will also generate employment opportunities to 
the local people and thus will improve local economic and livelihood conditions. 

The sealed pavement covering full road width will eliminate dust nuisance during dry and 
mud hazard during monsoon. The extension, rehabilitation, reinstatement and new 
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construction of drainage and sanitary sewer will minimize inundation problem that frequently 
occurs during monsoon. The underground/covered drainage and sewerage including 
covered road side drain will reduce odor nuisance, health hazard and will enhance the looks 
of the surrounding environment. With designed greenery along the road way and plantation 
of trees along the buffer area around the treatment plant will also enhance the landscape 
aesthetics and attenuation of noise and odor created by vehicles and treatment activities 
respectively. 

Adverse Impacts 

The planned subproject component would only have small scale, localized temporary 
impacts during construction that can be mitigated. Potential adverse impacts due to the 
proposed project are temporary disruption of public utilities and existing services as: 
electrical/telephone line, water supply pipelines and drainage / cross-drainage structures. 
Clearing of roadside vegetation under minimal quantity may take place. There could be risk 
of health hazard due to overflows and flooding of storm and waste water and nuisance to 
neighboring areas due to odor and flooding from drain. Water pollution could result due to 
infiltration from interception chambers and sewer. The drainage, sewerage and road 
construction will provoke accident risks if the road safety and safe diversion is not managed 
for smooth flow of traffic. 

Nuisance to pedestrian and traffic congetion will occur due to excavation of roads and path 
from where sewer lines are to be constructed. Public/private utilities will be affected 
obstructing access to them and loss of livelihood for businesses due to excavation works. 
Risk will be there for temporary silt runoff due to disposal of excavated soil and erosion on 
excavated trenchline endangering adjacent buildings over narrow road stretch. Workers will 
always be prone to health and safety hazard from dust and other accidents. 

Increase in noise level, air pollution due to dust particles, pollution of water, poor sanitation, 
road and work site accidents, land degradation due to excessive quarrying, social conflicts 
and other pressures on the local communities are the possible impacts during construction. 
During operation stage, blockage of drains, culverts, nuisance to neighboring areas of 
WWTP due to odor, insects and rodent, removal and disposal of sludge, pollution of 
ground/river water due to seepage of waste water are some of the adverse issue that may 
occur. 

The identified impacts are temporary associated with construction phase which can be 
mitigated. Rehabilitation, extension and construction of adequate drainage I cross-drainage 
and sewerage structures consisting of concrete hume pipe and well sealed cemented 
surface is provisioned in the design to avoid seepage and infiltration. The mitigation 
measures such as vegetative cover all around the demarcated buffer zone area of WWTP 
and road side plantation has been adopted for attenuation of noise, odor and to enhance 
landscape aesthetic. Road safety and occupational safety and hazards mitigation has been 
included in the technical detailed design. Mitigation measures for sanitation and health, 
social and economic impacts are recommended and have been addressed in the detailed 
technical design for implementation during project execution. 

2.4 Damage to be Suffered by Local Goods or Objects 

Considerable amount of earth material is to be excavated, placed along road side 
temporarily and backfilled again upon laying of drainage and sewerage pipes. Construction 
material as embankmentfill, gravel, aggregates, sand will have to be extracted and 
transported from suitable quarry sites. It is approximately estimated that around 726,009m 3  
of earthworks in excavation, around 298,552m 3  of backfill, 82,725m 3  of subbase/base and 
around 205,375m' of suitable material will be required for this purpose. Spoil disposal 
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amounts around 79,041m 3 . Similarly, locally available construction materials like aggregate 
for Bituminous work/concrete work will be required. Uncontrolled riverside quarrying could 
disrupt natural river flow regime which could trigger unexpected flood disaster to nearby 
settlements. Likely chances exists in deterioration of existing approach roads leading to 
quarry sites due to increased mobility of construction vehicle. Further, haphazard storage of 
construction material could lead to traffic hazard, dust nuisance and siltation on adjacent 
land due to surface runoff. These will require proper and appropriate handling of construction 
materials. 

2.5 	Other Necessary Matters 

2.5.1 Project Area Delineation 

The Project area impact for the lEE study has been divided into two parts on the basis of 
proximity and magnitude of the impact. They are "Direct Impact Zone" and "Indirect Impact 
Zone". These are as delineated below and shown in Figure 2.5 kept in Annex 7. 

Direct Impact Zone: The direct impact zone delineates area occupied by the drainage, 
sewerage, roads and lanes improvement area within the Birgunj Sub-metropolitan City. 

Indirect Impact Zone: The indirect impact zone delineates greater area (i.e. administrative 
boundary of affected VDC/Municipality) which will directly or indirectly be influenced by the 
implementation of the project work. These includes administrative boundary of Parsa District 
and Birgunj Sub-metropolitan City. 

The project location map and layout map of drainage, sewerage, sewerage treatment plant 
and road network development is presented in Figures 2.1, 2.2, 2.3, 2.4, 2.6 and kept in 
Annex 7. 

2.5.2 lEE Study Methodology 

The lEE has met the requirements of National Legislation of Nepal. The approach, 
methodology and procedure followed while preparing the study report is as detailed below. 

Desk Study 

The desk study includes a review of the EPA, EPR, PWD, relevant project reports, review of 
lEE reports of similar projects, Reference Manual for Environmental and Social Aspects of 
Integrated Road Development, relevant Environmental Management Guidelines of DoR for 
preparation of necessary documents regarding the requirements of lEE. Questionnaire and 
checklist for public consultation and data collection on physical, biological and socio-
economic and cultural baseline environment of the project area was prepared. The Work 
schedule (T0R) was prepared by reviewing project documents; prioritizing significant 
environmental impacts/issues through site visit and information from secondary sources; and 
interaction with stakeholders and the project area people about environmental issues. The 
draft TaR was prepared and submitted for approval on 6th  August 2012. Final ToR was 
submitted on October 05, 2012 incorporating comments and suggestions received from PCO 
dated September 30, 2012. The TOR was finally approved by MoUD on December 20, 2012 
with the notification from PCO on December 26, 2012. The Approved ToR from MoUD is 
kept in Annex I of this report. 

To plan the subsequent field works and to determine the depth of the study to be conducted, 
the Acts, Policies, Regulations and Guidelines, as listed in the ToR, has been reviewed 
carefully. 
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Public Consultation and Disclosure 

Upon approval of the ToR, a 15 days public notice dated January 03, 2013 (2069/09/19) was 
published in Nepal Samacharpatra (national daily) for consultation and collection of 
reactions, suggestions and comments from the project area stakeholders/local people for the 
purpose of lEE preparation. A copy of public notice was displayed in the office notice board 
of concerned DDC, Wards of Municipality, local schools, hospitals, health posts, public 
places and other relevant concerned offices. The deed of public enquiry (Muchulka) of that 
deed was prepared. The Public Notice and Muchulkas are annexed in Annex 2 of this 
report. The recommendation letters from the concerned VOCs, and Municipality is kept in 
Annex 3 and list of persons contacted issues raised is kept in Annex 4 of this report. The 
public consultation was conducted from 2070-1-8 to 2070-1-10 covering all the wards of 
Birgunj Municipality at their respective ward offices. Besides, interaction discussion was also 
conducted with locals. The details are presented in Annex 4. The following are the summary 
of major issues raised: 

• Almost all the stakeholders raised the same voice expressing their concern regarding 
drainage problem faced by Birgunj City constituting blockage of drain, flooding, 
inundation and poor outlets specifically during monsoon. The drainage and sewerage 
design and implementation should be effective enough to overcome the problem having 
proper drainage outlets so as to eliminate swampy areas (principal site for mosquito 
breeding). 

• All of them were very happy to learn about the project and hoped that the project will be 
implemented as soon as possible. 

The issue raised during public consultation has been addressed to the extent possible in the 
detailed design. The lEE report is accessible to interested parties and general public through 
information center of MoUD, including DUDBC website. 

Field Study 

The field visit was made to collect baseline information on physical, biological and socio-
economic & cultural environment of the project with regards to issues as indicated in the 
TOR. The collected raw baseline data were verified by citing standard references and 
evaluated before accessing impacts on them. The sample checklists used for field study and 
photographs of the project area is kept in Annex 5 and Annex 6 respectively. 

Primary and Secondary data were collected as follows: 

Social and Economic Environment 

CBS 2011 and CBS 2001 (for data not available in CBS 2011) were referred to collect 
information on social and Economic features of the project area 

Cultural and Physical Environment 

CBS, direct observation, field tests and various lituratures were referred to depict data on 
physical and cultural sites. 

Biological Environment 

Direct observation and measurement was applied in collection of vegetation to be affected 
by the project specifically road side plantation that will require clearance. 
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Chemical Environment 

Literatures and water quality analysis were made to depict data on air and water quality of 
the project vicinity. 

Report Preparation 

lEE report has been prepared as per GoN requirement in accordance with the contents 
given in schedule-5 of the EPR'97. Final report to be prepared upon incorporating comments 
and suggestions on the draft report. 

2.5.3 Sensitive Objects 

The sub-project as such will not affect any sensitive objects as temples and places of 
historical significance. Few temporary shops and structures placed illegally within the RoW 
may need clearance providing prior notice with reasonable timeframe during project 
implementation. The issue needs to be discussed through public consultation with the 
Municipality, and relevant local stakeholders for removal and relocation at appropriate place. 

2.5.4 Baseline Environmental Condition of the Project Area 

This section describes the physical, biological, socio-economic and cultural environment of 
the project area. The information provided in this section is based on (i) primary field studies 
conducted by the Consultants' Team, (ii) Public Consultation undertaken and (iii) secondary 
data on bio-physical, ecological, social and other relevant information. For technical details, 
coordination was maintained with detail survey and design study team. 

2.5.4.1 	Physical and Chemical Environment 

Geophysical: Location 

Birgunj Sub-metropolitan City is situated in the Narayani zone and the district of Parsa in the 
central development region of Nepal. It is one of the business economic and industrial zone 
of central region, covering an area of 23.37 km 2 . The city lies at 27 002'30" to 26 °57'45" North 
and 840 55'00" to 84 052' 15" East. The eastern part of the city is bordered by another district 
- Bara whereas the southern and south western part by Bihar State of India. 

The city borders India, Sirsiya dry port and Bishrampur VDC in the south, the Sirsiya River, 
Ramgadh VDC in the west, Parwanipur and Bahundangi VDC in the north, Parsauni, ltiyahi 
VDC and the Singaha River in the east. The city has a total area of 2337 ha, divided into 19 
wards with their areas in a range of 4.88 ha (Ward No. 9) to 496.03 ha (Ward No. 19). The 
city has an elongated shape with a maximum north-south length of 8 km and east-west width 
of 4 km. The altitude ranges from about 78m in the south near the border area to 87m in the 
north. The project location map is presented in Figure: 2.1. 

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. 

Topography and Soil 

Birgunj Municipality is located in the Terai plain (northward extension of Indo-Gangetic 
plain). The topography exhibits a gradual slope of about 1:900 from north to southeast 
resembling Terai plain (northward extension of Indo-Gangetic plain). The altitude ranges 
from about 78m in the south near border area to 87m in the north. However there is high 
micro-topographical variation. Two major rivers are features of Birgunj namely, the Sirsiya 
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River to the west and the Singaha River to the east. In addition to these two rivers there is 
Gandak Canal in the north. The land is fertile soil with mix of clay, silt and sand. 

Geology 

The area consists mainly of quaternary sediments. It is composed of very fertile soil mixed of 
clay, silt and sand. 

Hydrology: Surface and Ground Water 

The area is drained by two rivers - the Sirsiya River in the west and the Singaha River in the 
east. On the north, there is Gandak Canal running along Gandak Road from the northwest to 
the southeast. This canal prevents surface runoff from the areas to the north of Gandak 
Road flowing into Birgunj. The Singaha River originates about 4 km upstream from the 
northern border of the municipality whereas the Sirsiya River 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 the river during dry period is very 
low. Groundwater table depth is estimated to be between 9-15 m deep with 1-2 m fluctuation 
during wet and dry season. 

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 1C in May and minimum is 4.5°C in January. The annual rainfall ranges from 
about 1300mm to 2800mm with an average of 1800mm. 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. 

Land Use and Land Cover 

The dominant land use type is still agriculture. 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%). 

Air, Noise and Water Quality 

Information on air quality is scanty. The only available data is 8-hour survey conducted in 
2000 (Table 2.2). 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 2.2: PM 10 , TSP, SO 2 , NO 2 , CO, and Pb Measurements 
Parameters 

Site 
Altitude 

Date Time PMIO TSP S02 	
] 

NO2 CO Pb (masl) 3 (pg/rn ) 

3 (pg/rn 
) 

3 (pg/rn) 3 (igIm ) 

3 (pg/rn ) (pg/rn )  

Birgunj 091 30/11/2000 10:00 782.90 567.80 63.00 23.00 378.00 0.27 

18:00  ________ 
Tolerance 120 230 70 80 100,000 0.50 

(15 mm)  
Source: Nepal Health Research Council and Nepal Environmental and Scientific Services (P) Ltd., Nepal Gazette 
B.S. 206014119 (August 2003). 
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Many families in these municipalities are using fuel-wood and dung-cakes for cooking. 
Indoor pollution is another environmental problems associated with health hazard. 

The ground water quality in Birgunj has been found to have a level of arsenic concentration 
that is unsafe for drinking. Arsenic concentration in the ground water is said to be much 
higher than the level prescribed by the World Health Organization. Water quality test result is 
kept in Annex 8. 

As the area lies in the urban settings affected by industrial emissions, vehicular movement 
and other infrastructures developments, the air, noise and water quality of the project area is 
assumed to be disturbed. 

Storm Water Drain 

According to Municipality Profile (2007), there are approximately 4.7km main storm water 
drains and 40.5km secondary storm water drains in Birgunj. Open drains have been 
constructed in all the wards whereas covered drain exists in the areas from Ghantaghar to 
the hospital and Adarsnagar areas. 

The main drains referred as MD1 run in a general direction from the north to the southwest 
in the core area to the west of Main Road in Birgunj. Most secondary drains in the core area 
to the west connect MD1. The drainage networks in areas to the east of Main Road in 
Birgunj have inadequate hydraulic capacity to drain surface runoff effectively during 
monsoon seasons and they end up swamp areas without drainage outfalls. 

Most open drains in Birgunj do not function properly due to the lack of maintenance as well 
as their misusage by the local people as waste dump sites. These drains are fully filled with 
debris and wastes all the time and overgrown weeds are covered entire cross sections in 
most earthen sections. 

Material Sources 

Availability of materials for construction and their suitability of different use were 
investigated. During field survey, the alluvium deposits of Rapti and Churiya Rivers between 
Hetuada and Amlekhgunj (around 45 km north of Birgunj) is noted to have abundant quantity 
of boulder, cobble, gravel, sand, embankment fill, sub-base, base and pavement materials. 
The quarrying of materials is being under operation at many locations under permanent 
basis. Since the extraction of construction material is presently being carried out obtaining 
permission from the concerned VDC upon payment of local tax, it is envisaged that the 
materials will also be available to the project. However, the project should conduct controlled 
quarrying in order to minimize and rectify the already degraded sites. 

Sewerage 

There are neither public centralized sewerage network systems for sewage collection nor 
sewage treatment plants for sewage disposal in Birgunj. The open drains have been used 
for waste water collection and disposal. The on-site sanitation with septic tank and soak pits 
has been adopted for the sewage disposal from settlements. 

Though most of the houses have septic tanks, but very few have soak pits. As such, the 
septic tank effluents from most houses are directly discharged into the open road-side storm 
water drains. The municipality does not have facilities for the collection and disposal of 
septic tank solids. Generally the private operators provide these kinds of services and they 
have been found to dispose the solids in the road-side drains or on the vacant land. 
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The town is seriously short of public toilets. There are only seven public toilets in the city 
Most of the residents living in settlements belong to slum and squatter areas without toilet 
facilities have to sort to defecating either in the open fields or in open drains. Most of the 
existing public toilets have not been maintained after their construction. 

	

2.5.4.2 	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. 

Flora and Fauna 

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 area are Sisau (dalbergia 
sisso), Sins (albizia sp), Kadam (arithocephalus 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. Kans and Narkat are also found in the flood plain and banks along 
the river. The proposed waste water treatment plant site covering 6 ha land already acquired 
by the Municipality constitutes open paddy field. 

There is no community forest and other forest type of national significance within the direct 
impact zone. 

The project area forms an urban / semi urban area with non existence of wildlife habitat. 
Mammals reported from the project area are Nyauri (Herpestes edwardsi), Syal (Canis 
aureus) and Musa (Rattus rattus). Major bird species reported are Battai , Bhangera Passer 
domestica), Saras (Grus ant/gone), Suga (Psittacala kramer/), Koili (Eudynamys 
scolopacea), Pa rewa (Columba i/via), Dh u ku r (Streptopelia orientalis), Dang re (Aeridotheres 
fuscus) and Kauwa (Corvus macrorhynchos). 

Ponds, rivers, occational ponds and streams 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 wet season are important for the distribution of aquatic organisms. 

	

2.5.4.3 	Socio-economic and Cultural Environment 

Population 

According to Population Census of 2011, Birgunj Municipality had a total population of 
135,904 with annual growth rate of 5.01%. Male comprises about 53.4% and female 46.6%. 
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%), Teli (2.4%), Tharu (1.8%), Koiri (1.7%), Rajput (1.4%), Badhae (1.4%), Dhanuk 
(1.3%) and Nuniya (1.2%). 

Communities 

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 
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(4.1%), Chhetry (3.9%), Baniya (3.3%), Kayastha (3.3%), Yadav (2.7%), Terai Brahamin 
(2.7%), Teli (2.4%), Tharu (1.8%), Koiri (1.7%), Rajput (1.4%), Badhae (1.4%), Dhanuk 
(1.3%) and Nuniya (1.2%). 

Occupation 

About 52% of the population 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. 

Land Use and Land Cover 

The dominant land use type is still agriculture. 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%). 
(Source: PPTA Report, March 2010) 

Health and Sanitation 

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 
secondary 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 (Source PPTA report, March 2010). 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. 

Solid Waste Management 

Solid waste is collected by Birgunj Municipality, It provides waste collection and sweeping 
services. The containers/bins are placed at different strategic locations which are used by 
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 
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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 63.23 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. 

Industries 

According to district profile (2007), more than 155 different type of industries are located 
within the 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 directly discharged in the 
river. It has increased the risk of health hazard. 

Agriculture Development 

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

Infrastructure Facilities 

Water Supply: The main source of drinking water in Birgunj is the deep tube well ground 
water. 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 under operation is reported to be 
safe for drinking water but from shallow tube wells is usually contaminated by surface water 
and seepage of wastewater. DWSS has already banned those tubewells that contains 
arsenic that exceeds the limit for drinking purpose. 

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. 

Transportation: 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 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. 12 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. 

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 
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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. 

Quality 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. 

Religious/Cultural and Ritual Sites 

The religious population includes Hindu (82.37%), Buddha (1.98%), Islam (15.40%), Kirat 
(0.01%). Kaom (0.03%), Christian (0.06%), Sikh (0.01%) and others as (0.18%). 

Maisthan, Birta, Alakhiya, Gita, Mahabirsthan temple, Bisma stupa are some of the 
historically and religiously important plances in the municipality. The nearest world heritage 
site i.e Chitawan National Park is located more than 35km far from this area. 
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CHAPTER 3 

	

3. 	TECHNICAL INFORMATION 

This chapter contains a detailed technical information and description of the project works 
that forms the basis for the impact analysis, elaboration of mitigation measures, as well as 
background information for monitoring and auditing the project's effects on the bio-physical 
and social environment during and after completion of works. 

	

3.1 	Type of Proposal and Project Description (nature, location, service 
delivery) 

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 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. The sub-project (STIUEIP -
Birgunj) will be implemented over five year's period supported by Asian Development Bank 
(ADB) through Project Loans. 

The expected outputs of the Subproject under the components considered in the lEE study 
includes: (i) Improved drainage and sewerage systems; (ii) Improved urban roads and lanes; 
and (iii) Community development programs undertaken, including health and hygiene 
education, 3R (reduce, reuse and recycle) of solid waste, promotion, skills training and 
investment in small-scale community facilities. 

The sub-project will improve storm-water drainage systems together with wastewater 
management systems, as storm water drainage is currently being used as open sewers, 
causing bad odors, health risks and pollution of the watercourses. The improved system will 
be underground separate sewer and covered storm water drainage to avoid human 
intrusion. Urban roads and lanes will be reinstated or upgraded where drainage and 
sewerage pipe networks work will be undertaken. The proposed waste water treatment plant 
is located in Chhapkaiya Ward No. 2 of Birgunj Municipality consisting of stabilization ponds 
(anaerobic, facultative and sludge digestion yard). The proposed separate sewerage and 
storm water drainage (core area), storm water drainage (east and north of Birgunj town) is 
located within the existing roads. Similarly the proposed Roads and Lanes are limited to 
already demarcated road width located within the core areas, storm water diversion areas. 

The subprojects subcomponent on Community Development Programs mainly consist of (i) 
health and hygiene education programs in communities and schools, in particular targeting 
women and vulnerable groups including the poor, (ii) promotion of household and/or 
community level 3R (reduce, reuse, recycle) activities (iii) skills training mainly for the poor, 
and (iv) investment in small-scale facilities such as public schools and community toilets and 
communal water taps, in accordance with the priorities set by communities, with an aim at 
achieving social inclusiveness and improved sanitation in Birgunj. 
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The typical road sections at core area, secondary by-pass road and cannal road is 
presented in Figure 3.1, 3.2, 3.3 and kept in Annex 7. 

3.1.2 Service Delivery 

The improved sewerage sytem in core area will cover catchment area of 1174 hectare 
draining to Sirsiya river. The project is anticipated to serve population of 111,217 in base 
year 2015 to 186,892 population for design year 2035 catering design flow of 12 MLD. 
Treated sewage effluent quality for river discharge will be: BOD 5  50mg/I from 300mg/I, 
suspended solid 100mg/I from 450mg/I, coliform 10,000 MPN/lOOml from in the order > 10 7  
MPN/lOOml. Similarly the storm water drain will cover catchment area of around 1237 
hectare draining to both sirsiya and singaha river. The capacity of the drainage and 
sewerage will be increased due to inclusion of new drains and rehabilitation of the existing 
one. The road surface will be smoothen and improved due to full width bituminous 
pavement. 

3.2 	Technology and Materials to be Used 

Mechanized methods for specialized works will be employed for project works, such as for 
pipeline excavation, excavation for anerobic and facultative ponds, laying of drainage pipes, 
excavation of major manholes, back filling works, production of crushed aggregate, sub-base 
and base course spreading, compacting, and finishing with a bituminous seal. Labour - 
intensive methods shall be used for other works such as tree plantation that can be done 
manually, including small earthworks for minor manholes, street inlets and toilet 
construction, constructing road side drains and retaining structures etc. Local people will be 
given priority for works according to their skill and qualification. The project works will include 
following activities: 

• Excavation of drainage pipe lines (sewer and storm water) and manholes. 
• Excavation of different ponds and treatment units for waste water treatment plant. 
• Laying of pipelines (concrete hume/UPVC pipes) and construction of manholes. 
• Concreting works for construction of various appurtanances structures. 
• Scarification and compaction of existing bituminous pavement. 
• Embankment fill for new road construction works. 
• Median (road divider) construction where designed. 
• Sub-base and base laying. 
• Bituminous Pavement for road works. 
• Rehabilitation, extension and construction of road side drains, cross-drainages (pipe & 

slab culverts), retaining walls etc. 
• Reinstatement and relocation of existing services i.e. electricity, telecommunication and 

water supply pipelines located along the RoW. 
• Road side avenue tree felling, road side plantation, peripheral plantation around 

treatment plant for creation of buffer zone including Bio-engineering (seed sowing) on 
embanked slopes and other places where required. 

• Cleaning, maintaining and appropriate operation of sewerage, drainage, road and 
sewerage treatement plant during operation phase. 

The 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 

Earthwork Excavation cu.m. 726,009 

Structural backfill including common backfill Cu.m. 298,552 
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Item Description Unit Quantity 

Formation of Embankment cu. M. 205,375 

Laying of Concrete Hume pipe (sewer and storm water) RM 60,000 

Bricks for soling, brick masonry, and river training walls. cum. 30,376 

Concrete class M10/40 cu.m. 500 

Concrete class M15/40 cu. m. 1,096 

Concrete class M20/20 cu. M. 58,137 

Concrete class M25/20 cu. M. 25,413 

Gravel as filter material cu.m. 76,943 

Reinforcement steel MT 15,700 

Gravel for sub-base cu. M. 44,492 

Graded Crushed Stone Base Material cu. m. 38,233 

Bitumen for tack coat, prime coat etc. lit 353,853 

Asphalt Concrete, Binder Course 50mm thick cu.m 11,483 

Slopes preparation, seed sowing for bio-engineering sq.m 60,000 

Shoring and Formwork sq.m 897,527 

160mm dia UPVC pipe RM 25,500 

600mm Manhole Cover Frame Set 7,700 

Kerb Stone RM 35,799 

Concrete Tile on Footpath sq.m 67,650 

Spoil Disposal cu.m 79,041 

Source: Preliminary Quantity Estimate 

3.3 	Emissions Resulting from the Implementation of the Proposal 

Solids: Considerable amount of earth material is to be transported from suitable borrow pits 
for road embankment. It is approximately estimated that 205,375 cum. of suitable material 
will be required for this purpose. Similarly, construction materials like drainage pipes, bricks, 
temporary drainage line excavated materials, sub-base, base, aggregate concrete I 
bituminous pavement work will be required that will need appropriate handling and storage. 

Noise: During construction, the movement and operation of construction vehicle, plant and 
equipments will increase noise levels to some extent. However, by applying mitigation 
measures, the noise level is expected to be controlled within an acceptable level. 

Dust: The project work will cause dust emission during construction phase only and during 
operation phase, dust pollution will be minimized due to full width bituminous sealed 
pavement that will improve the environment eliminating dust nuisance. 

3.4 Energy to be Used 

The energy required for the construction works will be basically fossil fuel. The laborers at 
the camps will need kerosene or gas for cooking purposes. Bitumen will be heated by using 
kerosene. The use of forest wood for heating and cooking will be strictly prohibited. 
Construction equipments and Vehicles will use diesel or petrol supplied by the contractor. As 
the project possesses easy access to all services, pressure on local fuel demand and supply 
is not anticipated. 
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3.5 Manpower Requirements 

The anticipated work force required for the Project is estimated to be around 54,000 person-
days for skilled and 162,000 person-days for unskilled laborers respectively. The unskilled-
labor shall primarily be recruited from among the local communities, giving due preference to 
disadvantaged groups and women to the extent possible. 

3.6 Resources Required for the Implementation of the Proposal 

The key equipments required for the smooth execution of the project works are as detailed 
below. 

Table 3.3: Required Key Plant and Equipments 
S. No. Equipment Type and Characteristics Estimated Number Required 

I Excavator (0.75 m) 4 
2 Loader (1.5m) 2 
3 Grader (160 hp) 1 
4 Tipper Trucks (8 m) 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 I_____________ 
11 Asphalt Mixing Plant (50T/hr) I______________ 
12 Asphalt Paver 1 
13 Crusher Plant I 
14 DSCreen Plant 1 
15 Dozer (G7) 1 
16 Concrete Mixture (1 bag capacity) 10 
17 Hand Operated Compactor .10 
18 Water Pump 10 
19 Generator 10 
20 Compressor 2 
21 Concrete Vibrator 10 
22 Unique Crane 1 

3.7 Total Cost of the Project 

The total construction cost needed for the implementation of the sub-project is estimated to 
be around NRs 3,916,319,991.00 excluding VAT (as per design estimate).The cost 
breakdown are as follows: Sewerage - 995,752,000; Storm Drain - 2,210,510,000; Road 
and Lanes - 590,057,991; and Waste Water Treatment Plant - 120,000,000. 

3.8 Work Schedule 

The drainage, sewerage, road and lanes improvement work under STIUEIP will be 
implemented over 2 year's period upon work commencement with the provision of single 1GB 
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. 
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CHAPTER 4 

	

4. 	IMPACT OF THE IMPLEMENTATION OF THE PROPOSAL ON THE 
ENVIRONMENT 

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). 

	

4.1 	Beneficial Impacts 

As mentioned earlier, the main subproject components for Birgunj Municipality are i) 
drainage and sanitation improvement: ii) roads and lanes improvement: and iii) community 
development programs. The drainage and sanitation program together with the roads and 
lanes component will have environmental benefits through reduction in pollution by newly 
proposed separate storm drain and sewerage system (underground/covered) including 
sealing of the roads and lanes. 

Beneficial impacts due to the implementation of the Proposal during construction and 
operation 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: 

4.1.1 Construction Stage 

The proposed work will be carried out within the Birgunj Municipality. The construction works 
will provide different opportunities to the local people ranging from laboring to skilled work. 
There would also be spin-offs leading to improved farm and off-farm activities, which may 
ultimately benefit the local economy. The beneficial impacts of the subproject during the 
construction stage are summarized below. 

Employment and Income 

The first and foremost benefit that local people may expect from the construction works is 
employment. The construction works offer a wide range of works for unskilled, skilled and 
semi-skilled laborers. Local people would 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. 

Enterprise Development and Commercialization 

During the construction period, different types of commercial activities will come into 
operation in order to meet the demand of labor groups, construction crew and Project team. 
In general, the enterprises will include food and tea shops, groceries, lodges and restaurants 
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for serving large numbers of people. The demand for local products such as pulses, 
vegetables, fruits, etc. will rise during the construction period which may provide added 
impetus for local production and marketing. This will contribute to the local economy and 
may help reduce urban poverty. Such benefits may contribute to enterprise development 
which often continues to entrench beyond the construction period. This impact will be direct, 
of moderate significance, local and long-term in nature. 

Skills Enhancement 

The underlying policy of the labor intensive approach is to employ locals, specifically poor 
(unskilled) labour force. to the extent possible, for works that can be carried out manually. 
This strategy not only provides employment opportunities for the local poor people but also 
supports the transfer of skills and technical know-how while working in construction work 
such as masonry, gabion works and roadside plantation. This impact will be direct, of high 
significance, local and long-term in nature. 

4.1.2 Operation and Maintenance Stage 

A number of beneficial impacts of the Proposal are anticipated during the operational stage, 
some of which are indicated below: 

Improved Infrastructure and Promotion of Green House Gas Reduction 

The improved drainage, sewerage, road and lanes will reduce in pollution, flooding, improve 
health and hygiene of the people reducing health hazard and will offer easy, comfortable, 
safe and quick access eliminating existing traffic congestion and reduce roadway accidents. 
The river water quality will be improved with the construction of waste water treatment plant 
that will catch entire sewerage flow of core area and treat to acceptable level prior discharge 
to the river body. The improved road surface will reduce the wear and tear on vehicles parts 
thus reducing the general costs for spare parts; increase the fuel efficiency and reduce 
vehicular emissions. This entails in reduction of CO 2  emissions. The improved drainage and 
sewerage system including proposed plantation of road side avenue trees will also add 
ground for healthy atmosphere in the surrounding area. Though CO 2  emissions magnitude 
driven by transportation sector in Nepal is relatively insignificant, the upgraded / widened 
access covering full road width will somehow be beneficial in fuel efficiency reducing dust 
emission and associated health hazards. This will be of direct, of high significance, regional 
and of long-term in nature. 

Enhancement of Social Services 

Because of the improved aesthetic environment and access, other socio-economic 
development activities including health, education, communication, market, etc will be 
increased. This will have indirect, of high significance, regional and long-term impact of the 
proposed Project. 

4.2 	Potential Environemental Enhancement Measures 

For the proposed subproject, the potential enhancement measures proposed are as follows. 

Community Development Program - The subproject under community development 
program will mainly consist of i) health and hygiene education programs in communities and 
schools, in particular targeting women and vulnerable groups including the poor, ii) 
promotion of hosehold and/or community level 3R (reduce, reuse, recycle) activities with a 
focus on organic waste composting, iii) skills training mainly for the poor, and iv) investment 
in small-scale facilities such as public, school, and community toilets and communal water 
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taps, in accordance with the priorities set by communities, with an aim at achieving social 
inclusiveness and improved sanitation in Birgunj. 

Training of Trainers - Training of trainers in construction health, safety and environmental 
management practices. 

Involvement of Key Stakeholders in Different Stages - Planning, design, construction 
and operation is necessary for successful implementation of proposed activities and 
improving environment, health and hygiene of the people in sustained way. In order to 
achieve inclusive, active and meaningful participation, it is also necessary to create/promote 
public awareness on environmental pollution and sanitation and its linkage with health and 
hygiene on the one hand and appropriate methods and technologies effective for the 
improvement of environment and sanitation. For this the Birgunj Municipality will work closely 
with the community organization and carry out awareness programmes. 

The community development, training and awareness program are being rendered under the 
project through the involvement of separate NGO with the cost being borne by the project. 

4.3 Adverse Impacts 

The Project activities during construction and operation of the road may create a number of 
adverse impacts on the local environment. These are discussed briefly in the following sub-
sections. 

4.3.1 Construction Stage 

(I) 	Physical and Chemical Impacts 

ImDact Matrix - Construction Staae 

Issues Impacts 
Direct] 

Indirect  
Extent Duration Magnitude Initiation 

Earthworks / • Soil erosion due to road 
Slope Stability embankment work. Exposed 

cut slopes and embanked 
slopes to rain and wind could 
cause soil erosion and D Site short L C 
siltation. 
Risks of temporary silt runoff 
due to disposal of excavated 
soil.  

Disruption of Impacts on public utilities, access 
Public Utilities to them or damages due to 

vibration depending on the 
methods of construction. 
The public utilities includes 

D Local Medium H C electrical line/poles, telephone 
line/ poles, street lighting, 
underground piped water supply 
system, existing cross drainages 
etc.  

Traffic Hazard • 	Nuissance to pedestrian and 
and Road Safety traffic congestion during 

construction due to haphazard 
stockpiling of construction D Local Medium H C 
materials and long exposure of 
excavated trenches.  
Roadway _accident _risks.  
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Issues Impacts Extent Duration j Magnitude 
} 	

Initiation  

• 	Disruption in smooth flow of 
traffic. 

• 	Inadequate provision of road 
safety measures such as road 
safety signals, appropriate 
diversions and lack of 
enforcement of traffic rules 
during construction may invite 
accidents.  

Noise Pollution Nuissance to public due to 
increased noise levels during D Local Medium M C 
construction. 

Air Pollution • 	Risk of health and safety 
hazard to workers and nearby 
residents from dust and other 
accidents. 0 Local Short M C 

• 	Deterioration of air quality and 
increase in dust/suspended  
particulate matter.  

Water Pollution • 	Effect on adjoining water 
bodies from construction 
activities. 

• 	Surface water might get D Local Short L C & 0 
contaminated due to the 
disposal of construction waste 
generation.  

Operation and • 	The project work will require 
Closure of construction materials as 
Quarries and sand, aggregates, gravel, 
Borrow pits suitable material, chippings 

etc. which are supposed to be 
brought from approved quarry 
sites. Extraction activity could 
disrupt natural land cotour, 
additional land degradation D & I Local Short M C 
due to excessive quarrying. 

• 	Disruption of natural land 
contour, land disputes, soil 
erosion, loss of potential 
cropland, loss of vegetation, 
scoruring of river beds etc. 

• 	Ponding, water logging, and  
water pollution.  

Stockpiling of • 	Construction materials if not 
Construction stored properly will lead to 
Materials and siltation and pollution. 
Spoil Disposal • 	Disturbance to private D Site Short L C 

property. 
i) Spoil Disposal of 79,041 m 3  will 

need to be managed properly 
at_  suitable _locations.  

Use of Bitumen I • 	Use of fuel wood to heat 
Combustible / Bitumen. 
and Toxic • 	Release of Bitumen into the 

D Local Short L C Materials environment (runoff of bitumen 
into surface waters) 

• 	F i re and explosion hazard  
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Issues Impacts 
Direct] 

Indirect 
Extent Duration Magnitude Initiation 

Spills and leaks  

Non compliance • 	Risks of non adoption of 
of design design standards and use of I local long H C & 0 
standards quality materials.  
Note: 
D = Direct Impacts 	 I = Indirect Impacts 
M = Moderate Impacts 	H = High Impacts 
0 = Operation (commissioning) Phase 

(ii) 	Biological Impacts 

Impact Matrix - Construction Stage 

L = Low Impacts 
C = Construction Phase 

Issues Impacts 
Direct] 
Indirect 

Extent Duration Magnitude Initiation 

Vegetation and Clearing of vegetation due to 
Forest construction work located within 
Resources the right of way. 

i) Pole class trees (girth >0.30m- 
0.60m) - 66 nos. 

ii) Pole class trees (girth > 0.60m 
- 0.90m 1  - 17 nos. 

iii) Timber class trees (girth 
>0.90m - 1.80m) - 1 nos. 

iv) Timber class trees (girth 
>1.80m-2.40m) - non 

v) Timber class trees (girth 
>2.40m-3.0m) - non 

vi) Timber class trees (girth D Site Long M C & 0 
above 3.0m)-1 nos. 

vii) Bamboo - 106 nos. 
The Trees includes: Sisam 
(dalbergia sisso), Sins (albizia 
sp), Gular, Sajiwan, Julebi, Bar 
(ficus benghalensis), Pipal (ficus 
religiosa), Amba (psidium 
gujava), Anp (magnifera id/ca), 
Katahar (artocarpus 
heterophyllus), Chatawan, 
Baajkerai, Dithauri, Supari (areca 
catechu), Neem (azadirachta  
id/ca) etc.  

Note: 
D = Direct Impacts 	 I = Indirect Impacts 
M = Moderate Impacts 	H = High Impacts 
0 = Operation (commissioning) Phase 

(iii) 	Social, Socio -economic and Cultural Impacts 

Impact Matrix - Construction Stage 

L = Low Impacts 
C = Construction Phase 

Issues Impacts 
Direct/ 

Extent 
Indirect  

Duration Magnitude Initiation 

Illegal Encrochers • No additional land will be 
required for acquisition as 
the infrastructures 

D Local Long L C development are within the 
public right-of-way (RoW)  
and _STP_is_to_constructed  
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Issues Impacts 
Direct! 

Indirect 
Extent Duration Magnitude Initiation 

on the land owned by 
Municipality. 

• Removal of temporary 
shops and structures of 
road side vendors within 
the road right of way if any. 

Nuisance to Public • Nuisance to public due to 
excavation of roads and 
path from where 
sewer/drainage lines are to 

D Local Medium H C 
be constructed. 

• Inconvenience to travelers 
/ vehicle due to road 
blockage.  

Occupational • Risk of Health and safety 
Health and Safety hazards to workers from 

dust and other accidents. 
• Health risks are associated 

with poor labor camp, 
unsafe water and 

D Local Medium H C unhygienic conditions. 
• Health risks due to influx of 

outside and migrant 
laborers. 

• Inadequate living space for 
laborers.  

Loss of Livelihood • Loss of livelihood for 
business due to D Local Medium H C 
excavation work. 

Social and Cultural • Spread of alcohol 
conflicts due to consumption & gambling 
influx of • Potential for STD such as D Local Short L C 
construction HIV/AIDS 
workers  
Non-Cooperation • Risk of non co-operation of 
of Local People local people in 

construction works such as 0 Local Medium M C 
wastewater treatment  
plant, _toilet, _tube _we l ls _etc.  

Labor Camp • Pollution of surface and 
Location and ground waters from 
Management unsanitary waste disposal I Local Medium M C 

practices. 
• Social conflicts.  

Note: 
D = Direct Impacts 	 I = Indirect Impacts 	 L = Low Impacts 
M = Moderate Impacts H = High Impacts 	 C = Construction Phase 
0 = Operation Phase 
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4.3.2 Operation and Maintenance Stage 

(i) Physical and Chemical Impacts 

Pollution of Water Resources due to Poor Construction 

Risk of pollution of ground and river water will be eminant due to seepage of waste water if 
the joints of the drainage and sewerage are not properly sealed. The impacts will be direct, 
moderate, local and long-term in nature. 

Blockage of Drain and Damage to Sewer System due to Poor Maintainance 

Blockage of drainage could occur due to throwing of waste by the local people. Nuissance 
could occur to neighbring areas because of overflow and flooding due to blocking by solid 
waste. There exists risk of damages to sewer system and danger to worker due to discharge 
of hazardous waste from the industries and hospitals. The impacts will be indirect, moderate, 
local and long-term in nature. 

Removal and Disposal of sludge 

During operation of the treatment plant, desludging will be required when one third volume of 
anaerobic pond will be full of sludge deposition. Desludging frequency is estimated at least 
once a year but is recommended at six months interval for satisfactory performance of 
anaerobic pond (as recommended in detailed design). The removal and disposal of sludge 
could trigger health hazard if not managed properly. The anticipated impacts will be indirect, 
of moderate in magnitude, local and long-term in nature. 

Sanitation 

Poor management of public structures such as public toilets and school toilets including 
unsatisfactory raw water supply could create nuisance to neiboring area and trigger health 
hazard. The anticipated impacts will be direct, of moderate in magnitude, local and long-term 
in nature. 

(ii) Biological Impacts 

Vegetation Destruction 

The tree plantation all around the treatment plant for creation of buffer zone and road side 
tree plantation provisioned in the subproject could be damaged by human as well as 
domestic animal activities. The anticipated impacts will be direct, of high in magnitude, local 
and long-term in nature. 

(iii) Impacts on Social, Economic, and Cultural Domain 

Health and Safety Hazard 

There always lies risk of health and safety hazards to workers from hazardous material 
which may be contained in waste water. The anticipated impacts will be direct, of high in 
magnitude, local and long-term in nature. 

Odor, Insects and Rodent 

The neighboring areas near to treatment plant site may suffer nuisance due to odor, insects 
and rodent. The likely impacts may therefore be indirect, of moderate significance, local and 
long-term in nature. 
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CHAPTER 5 

5. 	ALTERNATIVE FOR IMPLEMENTATION OF THE PROPOSAL 

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. 

5.1 	Project Site 

The sewer line and storm water drain are aligned within the right of way of the existing 
roads. No significant adverse environmental impacts are found with the present location of 
the project activities. The location of sewers and chambers are planned in such a way that it 
maintains a certain distance from public drinking water supply well or private drinking water 
supply well. Whereever possible, horizontal separation of at least 10 feet is proposed for 
sewers from existing or proposed water supply line. Where a sewer crosses water main, it is 
envisaged that the top of the sewer is at least 18 inches below the bottom of the water main. 
When it is impossible to obtain stipulated horizontal and vertical separation, both the water 
main and the sewer is envisaged for pressure-tested to assure water tightness and to avoid 
infiltration. 

The waste stabilization treatment pond is proposed in agricultural fields at Chapkkaiya (ward 
no. 2) which is located far from the settlement. There are no many alternatives for the 
selection of site for waste stabilization plant since it has to be located in nearby areas of the 
natural drainage which is controlled by the orientation of the topographic gradient of the 
terrain. Though the site constitutes fertile agriculture land possessing high potential for urban 
growth, it had to be selected considering that it is far from the settlement area and is located 
along the natural drainage with access road. Birgunj being very close to the international 
boundary have limited scope for locating such site particularly site located in far downstream 
areas providing waste water treatment facility to the major part of the municipality. 
Considering the locational disadvantage (without another alternative site for the treatment of 
waste water from the core area of the city) of Birgunj the site with high potential for urban 
growth at Chhapkaiya (draining only from the core area of the city) was selected. 

Similarly the proposed new road construction (i.e secondary bypass road and canal road 
leading to sanitary landfill site) alighment already consists of access demarcation which will 
be upgraded to bituminous pavement widened to available right of way. For other parts, the 
upgrading and improvement of roads will follow the sewerage and drainage line within the 
exiting road right of way. 

5.2 	Project Design, Technology Selection and Operation 

The key design alternatives relates to the choice of drainage and sewerage system; type of 
treatment plant and pavement type and materials for the road and lanes. Different strategies 
and approaches have been adopted in designing project activities, selecting the 
technologies and operational procedures after reviewing best practices, guidelines and 
standards. 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. 
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Separate sewerage and separate storm water drainage system has been planned and 
designed so that smaller size of sewers can be used efficiently for the conveyance. The 
system is economical and cheaper than the combined system. It will lower the cost of 
pumping as lesser sewage needs to be pumped for treatment and storm water can be 
discharged directly in to the river water body. This leads to the requirement of smaller 
treatmemnt plant and enhances the efficiency of treatment plant with less varience in 
hydraulic as well as organic loading rates. The under ground sewer lines and 
underground/covered storm water drainage are proposed so as to reduce odor nuisance and 
to avoid likely blockage due to human intrusion. The drainage lines are designed with 
minimum slope requirement (to the extent possible) so as to minimize depth of excavation 
that will lessen the shoring work and minimize erosion hazard. In order to ensure the 
capacity of storm water drains and cross-drainages, two years return period for surface 
drains (road side drain) and five years return period was considered for natural existing nala 
and proposed cross drainages while calculating design discharge. 

For the waste water treatment plant, Waste Stabilization Pond consisting of various pre-
treatment units, anaerobic pond, facultative pond, sludge lagoon/sludge drying yard, tree 
plantation for creation of buffer zone, including associated structures (i.e. roads, 
administration buildings, guard house, toilets etc) are proposed as land is already purchased 
and land ownership remains with Municipality. The advantages in selecting Waste 
Stabilization Pond are: i) high degree of treatment efficiency; ii) high coliform and nutrient (as 
N) removal efficiency; iii) no electric power requirement for the process; iv) equipment 
requirement is nil; v) no skilled manpower is required; vi) flexible to hydraulic surge load; and 
vii) operation is simplest. 

The design of asphalt concrete pavement for road and lanes is based on field investigations 
specifically relating to traffic volume. Covered road side drains are proposed to catch surface 
run-offs. Adequate cross-drainage structures are inclusive in the design to go along the 
hydrological assessment to maintain wet season surface water flows. 

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. 

5.3 	Time Schedule 

The proposed sub-project under STIUEIP will be implemented over 2 years upon work 
commencement with the provision of one lOB contract package. A one year defects liability 
period is allocated to carry out defects remedial works. The earth work activities of the 
Project should be avoided during monsoon period. The construction activities will be carried 
out during day hours only. 

Time Schedule Chart 
IIiF11[.]i  

Detail  

NNE 
Defects 	IL iabil ity Period 

5.4 	No Project Option 

Traffic congestion and atmospheric pollution due to poor road condition, flooding and 
inundation due to poor drainage and incidence of health hazard (mosquito, flies nuisance 
and infiltration to ground water) due to lack of proper management of waste water are some 
of the main environmental problems in Birgunj. Such problems are likely to be intensified in 
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future. 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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CHAPTER 6 

	

6. 	MITIGATION MEASURES TO REDUCE OR CONTROL THE IMPACT OF 
IMPLEMENTATION OF THE PROPOSAL ON THE ENVIRONMENT 

The proposed mitigation measures will avoid or minimize the adverse environmental impacts 
of the Project activities. The mitigation measures will be of curative, preventive and 
compensatory types. Different measures that have been proposed for the augmentation of 
beneficial impacts and minimization of the adverse impacts of the proposed subproject 
works are as described below. 

	

6.1 	Benefit Augmentation Measures 

6.1.1 Construction Phase 

Employment Opportunities 

The Project will give emphasis in obtaining labor from the project influence area. The Project 
will employ local poor, vulnerable and socially excluded people (Janajati, Dalit) and women 
to the extent possible, without gender discrimination. Based on past experience in other 
Projects, this will divert a good portion of the total Project cost to the local people and will 
improve their economy. 

The project will ensure that disadvantaged persons will be adequately considered in this 
process and that everyone receives fair and timely remuneration. The Project will ascertain 
that they will receive adequate training beforehand to carry out the required tasks and to 
ensure that further livelihood and income generation programs will be jointly undertaken to 
improve overall economic situation. 

It is anticipated that through adequate income generation and livelihood development 
programs, the earned money will be utilized in such a way that it will generate multiplier 
effects; for example by investing in cooperative, long-term ventures in farming and off-
farming activities, crop diversification, agro-industries, cottage industries based on local 
resources, etc. 

Enhancement of Technical Skills 

During the implementation of project works, the local laborers will receive manifold skill 
training in construction techniques, small engineering structures and bio-engineering works. 
They also will receive additional knowledge in waste management, material handling and 
general application of environmental health and social precautionary measures. By 
augmenting their capacity, local people being involved in the Project will find it easier to find 
skilled manpower jobs in the future, thus securing their livelihood as an alternative/additional 
occupation to agriculture. The training program are being rendered under the project through 
the involvement of separate NGO with the cost being borne by the project. 

6.1.2 Operation and Maintenance Stage 

Enhancing Quality of Life 

New sewer line, storm water drainage, waste water treatment plant and toilets construction 
including rehabilitation / extension / construction of existing drainage, cross-drainage 
structures is anticipated to overcome inundation problem noted at various locations within 
Birgunj Municipality during monsoon. The wastewater will be treated to its acceptable level 
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prior to discharge to the river body. This will reduce health hazard specifically due to water 
and vector borne diseases with the elimination of mosquito breeding sites. Further, the 
proposed full width upgrading / widening of RoW to sealed standard will reduce dust 
emission and associated health hazards. It is expected that there will be an overall 
improvement in the quality of life of people from surrounding project area. 

Social Support Program 

Awareness Program will be conducted during operation I maintenance phase to locals in 
order to make them well versed with operation and management of newly developed 
stormwater and wastewater management system. The awareness program are being 
rendered under the project through the involvement of separate NGO with the cost being 
borne by the project. 

Summary of Enhancement Matrix 
S.No. 	Enhancement Measures 	I 	Estimated Cost in NRs. 
Construction Stage  

1. Employment Opportunities Provisioned in Construction Contract 
2. Enhancement of Technical Skills: 

Training in construction skills for local 
bodies.  

Included under Project Cost 

Operation and Maintenance Stage  
1. Enhancing Quality of Life As a Projects by-product. 
2. Social Support Program: Awareness 

Program  
Included under Project Cost 

Total  

6.2 	Measures to Mitigate Adverse Impacts 

Most of the cost for mitigation measure is included in the in-built design and estimate. 
However, some of the mitigation costs not included in the project design and construction 
contract are estimated separately for inclusion in the Civil Works contract. Such costs 
include the costs for vegetation and plantation of trees, spoil disposal, monitoring of water 
quality during construction and operation phase, and reinstatement of public utilities / 
services etc. 

6.2.1 Construction Phase 

(i) 	Physical and Chemical Aspects 

Impact/Mitigation Matrix - Construction Phase 
Issues Impacts Mitigation Measures Mitigation Cost (NRs) 

Earthworks I • Soil erosion due to • 	Proper and adequate shoring work • Estimated cost for 
Slope Stability road embankment to avoid slide. turfing: NRs. 

work. Exposed cut • 	Minimize exposure of trench 600,000.00 
slopes and embanked excavation work. [20,000 m 2  x 30] 
slopes to rain and wind • 	Turfing for embanked slopes. • For other 
could cause soil • 	Development and approval of a mitigation 
erosion and siltation. sediment and erosion control plan measures, cost 

• Risks of temporary silt prior to land disturbance. included in 
runoff due to disposal • 	Removal of spoils as soon as it is construction 
of excavated soil, excavated, contract. 

Disposal of spoils in municipal -  
approved sites.  

Disruption of Impacts on public utilities, • 	Full inventory of public utilities Estimated cost: 
Public Utilities access to them or existing in construction sites. NRs. 25,000,000.00 

Secondary Towns Integrated Urban Environment Improvement Project (STIUEIP)-Birgunj 	 38 
Detailed Engineering Survey, Design and Construction Supervision 



lEE Study Report 
Drainage, Sewerage and Roads Improvement for Birgunj Municipality 

damages due to vibration • 	If required, preparation of 
depending on the relocation plans with service 
methods of construction. providers to any damages to 
The public utilities utilities during construction. 
includes electrical • 	Provision of satisfactory access to 
line/poles, telephone buildings, dwellings, or other 
line/poles, street lighting, activity areas if construction works 
underground piped water and new facilities disrupt existing 
supply system, existing access. 
cross drainages etc. • 	Replacement of (or compensation 

payments to) public and private 
physical structures damaged due 
to construction or vibration. 

• 	Keep the site free from all 
unnecessary obstructions and 
storing or disposing of any 
contractor's equipment or surplus 
material. Clear away and remove 
from site any wreckage rubbish 
and temporary works which are no 
longer required. 

• 	Reinstate roads and lanes where 
sewerage pipe and storm water 
drainage networks works will be 
undertaken.  

Traffic Hazard • 	Nuissance to • 	Plan transportation routes so that Cost included in the 
and Road pedestrian and traffic heavy vehicles do not enter the project design for 
Safety congestion during urban area. implementation. 

construction due to • 	Scheduling transport of spoils to 
haphazard stockpiling avoid peak traffic periods and other 
of construction important times. 
materials and long • 	Do not block public roads. 
exposure of excavated • 	Do not deposit excavated 
trenches. soils/mud on public roads. 

• 	Roadway accident • 	Coordinate with Municipal Traffic 
risks. Office for temporary road 

• 	Disruption in smooth diversions. 
flow of traffic. • 	Provision of sign boards for 

• 	Inadequate provision pedestrians to inform nature and 
of road safety duration of construction works. 
measures such as • 	Provision of adequate road safety 
road safety signals, measures such as road safety 
appropriate diversions signals, appropriate diversions, 
and lack of barricades and speed control 
enforcement of traffic measures. 
rules during • 	Contractor shall prepare traffic 
construction may invite management plan and get its 
accidents. approval from the supervising 

engineer. 
• 	Minimization of period of 

construction by increase of 
workforce in front of critical areas 
such as institutions, place of 
worship, business establishment,  
hospitals, _and _schools.  

Noise Nuissance to public due • 	Avoid noise generating activities at The anticipated cost 
Pollution to increased noise levels night. Restrict work to day hours, and specific 

during construction. • 	Noise barriers to be placed in conditions for noise 
sensitive locations i.e. schools, pollution control are 
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hospitals etc. 
• 	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. 

• 	Minimizaiton of period of 
construction.  

included in the 
construction contract. 

Air Pollution • 	Risk of health and • 	Reduce dust by spraying water on The anticipated cost 
safety hazard to stockpiled soil, excavated and specific 
workers and nearby materials, and spoils. conditions for air 
residents from dust • 	Construction area shall be pollution control are 
and other accidents, maintained damp by periodical included in the 

• 	Deterioration of air spray of water. construction contract. 
quality and increase in • 	Cover stockpiled construction 
dust/suspended materials with tarpaulin. 
particulate matter. • 	Ensure delivery vehicles be 

• 	Gaseous pollution. covered. 
• 	Provide temporary hoardings 

where required to minimize dust 
impact on locations of temples and 
other cultural sites. 

• 	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 jto 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 should 
comply with Motor Vehicles and 
Transportation Management Act as 
amended. 

• 	Ensure use of vehicles complying  
with _NVMES_2069_BS.  

Water • 	Effect on adjoining • 	Surface and ground water reserves The anticipated cost 
Pollution water bodies from must be protected from any source and specific 

construction activities, of contamination such as conditions for water 
• 	Surface water might construction and oily waste that will pollution control are 

get contaminated due degrade its potable quality, included in the 
to the disposal of • 	Solid wastes shall be disposed off construction contract. 
construction waste in designated sites. 
generation. • 	Ensure that the construction debris Estimated cost for 

• 	Possibility for do not find their way into the Water Quality 
reduction in Recharge drainage or irrigation canals which Monitoring: 
of ground water due to may get clogged. NRS. 480,000.00 
proposed • 	Prohibit washing of machinery and [3 sites x 8 times x 
drainage/sewerage vehicles in surface waters, provide 20000] 

and sealed roads. sealed washing basins and collect (This activity is also 
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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 road and drainage design will 
have a provision of open space for 
vegetative cover at appropriate 
locations to the extent possible. 
However, it is assumed that the 
Recharge of ground water will take 
place at upstream area where 
adequate open surface exists. 

indicated in 
compliance and 
Impact Monitoring 
Plan) 

Operation and • 	The project work will • 	Locate and peg quarries and seek The contractual 
Closure of require construction approval from the supervising conditions for 
Quarries and materials as sand, consultant. opening, operating 
Borrow pits aggregates, gravel, • 	Obtain permission/license for and closing quarries / 

suitable material, extraction of materials from borrow pits and the 
chippings etc. which stakeholders, Municipality, DDC or costs associated with 
are supposed to be VDC as appropriate, these operations are 
brought from approved • 	Locate extraction sites restricted to included in the 
quarry sites. Extraction small areas, preferably on existing construction contract. 
activity could disrupt quarry sites and sites without any 
natural land cotour, tree cover, away from dwellings, 
additional land archeological, religious or cultural 
degradation due to sites, sites which will not alter river 
excessive quarrying. flow regime and possess water 

• 	Disruption of natural logging problem in future, and sites 
land contour, land where effects will be temporary. 
disputes, soil erosion, • 	Prevent ponding of water through 
loss of potential adequate drainage. 
cropland, loss of • 	The depth of the pits should be 
vegetation, scouring of regulated so that the sides of the 
river beds etc. excavation will have a slope not 

• 	Ponding, water steeper than 1:4. 
logging, and water • 	Stripped materials shall be stored 
pollution. 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.  

Stockpiling of • 	Construction materials • Locate, peg and seek approval from The specific 
Construction if not stored properly the supervising consultant for the conditions for 
Materials and will lead to siltation use of stockpile sites. stockpiling of 
Spoil Disposal and pollution. • Stockpile should not be located on construction 

• 	Disturbance to private water courses; should not be within materials are 
property. 50m of DSChools, hospitals or included in the 

• 	Haphazard spoil public standpipes; and should not construction contract. 
disposal could cause affect locals and their properties. 
smothering of • Obtain written permission from 
vegetative cover landowners and local bodies for Spoil Disposal of 
trigerring erosion, stockpiling on their land. 79,041 m 	will need 
siltation, pollution, • Stockpiles should be covered with to be managed 
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distruction of private tarpaulins. For large stockpiles, it properly at suitable 
property, crops, land should be enclosed with side locations. 
irrigation systems. barriers and also covered when not Estimated cost for 

in use. spoil disposal is: 
• Provide intervening vegetated NRs. 7,900,000.00 

buffer to control any un-expected [79,041m 3  x 100] 
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 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.  

Use of • 	Fuel wood burning to • Fuel wood shall not be used for The anticipated cost 
Bitumen / heat Bitumen. heating bitumen. Bitumen shall be and specific 
Combustible I • 	Release of Bitumen melted in heaters using kerosene, conditions for 
and Toxic into the environment diesel or gas fuel. management and use 
Materials (runoff of bitumen into • Bitumen drums should be stored in of Bitumen / 

surface waters) dedicated areas, not scattered combustible / toxic 

• 	Fire and explosion along the road and any small materials are 

hazard accidental spills should be cleared included in the 

• 	Spills and leaks up immediately. construction contract. 

• No bituminous material shall be 
discharged into side drains. 

• Bitumen shall not be applied in  
strong _wind _or_  rainy _conditions.  

Non • 	Risks of non adoption • Supervision and immediate action Cost included in the 

compliance of of design standards accordingly. construction contract. 

design and use of quality 
standards materials.   

Biological Aspects 

Impact/Mitigation Matrix - Construction Phase 

Issues Impacts Mitigation Measures Mitigation Cost (NRs) 

Vegetation Clearing of vegetation due • 	The project will coordinate with Estimated cost for 

and Forest to construction work located the concerned authority felling of tree: 
Resources within the right of way. (Municipality, DDC, District NRs. 60,000.00 

i) Pole class trees (girth Forest Office) for proper 
>0.30m-0.60m) - 66 nos. tagging, felling, stacking and 

ii) Pole class trees (girth > transporting logs at designated Estimated cost for 
0.60m - 0.90m) - 17 location, plantation of suitable 
nos. • 	Fuel wood shall be banned for road side trees: 

iii) Timber class trees (girth construction work. NRs. 650,000.00 
>0.90m - 1.80m)— 1 • 	Identify and seek approval from [1300x500] 
nos. supervising consultant for felling 

iv) Timber class trees (girth of trees within the ROW Estimated cost for 
>1.80m-2.40m) - non including stacking and handover plantation of suitable 

v) Timber class trees (girth to concerned authority. (around trees around 
>2.40m-3.0m) - non 85 nos.) wastewater treatment 

Secondary Towns Integrated Urban Environment Improvement Project (STIUEIP)-Birgunj 	 42 

Detailed Engineering Survey, Design and Construction Supervision 



lEE Study Report 
Drainage, Sewerage and Roads Improvement for Birgunj Municipality 

vi) Timber class trees (girth • 	Plantation (including protection plant site: 
above 3.0m) - 1 nos. and management for 5years) of NRs. 1,050,000.00 

vii) Bamboo - 106 nos. suitable road side trees. [3500x300] 
(around 1300 nos.) 

Total Trees to be felled - • 	Plantation (including protection Total: 1,760,000.00 
85 nos. and management for 5years) of 

suitable trees around the 
wastewater treatment plant site 
for creation of buffer zone. 
(around 3500 nos.) 

The compensatory plantation is  
more _than _1:25_ratio.  

(iii) 	Social, Socio-economic and Cultural Aspects 

Impact/Mitigation Matrix - Construction Phase 
Issues Impacts Mitigation Measures Mitigation Cost (NRs) 

Illegal • No additional land will be • 	Initiate all removal / demolition Cost included in the 
Encrochers required for acquisition procedure for temporary shops project design for 

as the infrastructures and structures of road side implementation. 
development are within vendors within the road right of 
the public right-of-way way by issuing notice with 
(RoW) and STP is to reasonable timeframe to the 
constructed on the land concerned for their controlled 
owned by Municipality, demolition. 

• Removal of temporary 
shops and structures of 
road side vendors within 
the road right of way if 
any.  

Nuisance to • Nuisance to public due • 	Reinstate road and footpath Cost included in the 
Public to excavation of roads immediately after construction construction contract. 

and path from where of sewer/drainage line. 
sewer/drainage lines are • 	Provision of signboards for 
to be constructed. pedestrians to inform nature 

• Inconvenience to and duration of construction 
travelers / vehicle due to work. 
road blockage. • 	Increase workforce in front of 

critical areas such as 
institutions, place of worship, 
business establishment, 
hospitals, and schools for 
minimization of period of 
construction. 

• 	Plan transportation routes so 
that heavy vehicles do not enter 
the urban area. 

• 	Scheduling transport of spoils to 
avoid peak traffic periods and 
other important times. 

• 	Do not block public roads. 
• 	Coordinate with Municipal 

Traffic Office for temporary road 
diversion.  

Occupational • Risk of Health and safety • 	Reduce dust by spraying Cost included in the 
Health and hazards to workers from stockpiled soil, excavated construction contract. 
Safety dust and other materials, and spoils. 

accidents. • 	Adequate lighting and safety 
• Health risks are signal devices be installed for  
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associated with poor work safety. 
labor camp, unsafe • 	Adequate warning signs and 
water and unhygienic safety barriers will be provided 
conditions. for work safety. 

• Health risks due to influx • 	Protective clothing including 
of outside and migrant helmets, masks, boots, gloves, 
laborers. ear plugs and goggles should 

• Inadequate living space be provided for workers safety. 
for laborers. • 	At workplace, 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. 

• 	Provide and maintain adequate 
space, proper drinking water, 
sewerage and waste disposal 
facilities at the camps. 

• 	Maintain health care system at 
construction camps including 
regular visit by trained medical 
staff for routine checkup of 
workers and avoidance of 
communicable disease. 

• 	Strict rules and regulation be 
maintained in the labor and 
work camp to avoid alcoholic 
and other bad habits. 

• 	Impart construction safety 
education to all villagers, 
schools, clubs and drivers of  
construction vehicles.  

Loss of • Loss of livelihood for • 	Leave spaces for access Cost included in the 
Livelihood business due to between mounds of soil. construction contract. 

excavation work. • 	Provision of walkways and 
metal sheets where required to 
maintain access across 
trenches for people and 
vehicles. 

• 	Increase workforce in front of 
critical areas such as 
institutions, place of worship, 
business establishment, 
hospitals, and schools. 

• 	Consult businesses and 
institutions regarding operating 
hours and factoring this in work 
schedules. 

• 	Provision of sighboards for 
pedestrians to inform nature 
and duration of construction 
works. 

Social and • Spread of alcohol • 	Strict rules and regulation shall Cost included in the 
Cultural consumption & gambling be maintained in the labor and construction contract. 
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conflicts due 
to influx of 
construction 

• Potential for STD such 
as H V/AIDS 

workers  

work camp so that any 
engagement in alcoholic and 
other bad habits are restricted. 

Non- • Risk of non co-operation • 	Good rapporting and Cost included in the 
Cooperation of of local people in involvement of local people I construction contract. 
Local People construction works such user groups. 

as wastewater treatment 
plant, toilet, tube wells 
etc.  

Labor Camp • Pollution of surface and • Locate, peg and seek approval Cost included in the 
Location and ground waters from from SC for labor camp sites. construction contract. 
Management unsanitary waste • Camps shall not be located near 

disposal practices. settlements; near water supply 
• Social conflicts, 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, grasses etc. will 
be recycled while bio-degradable 
waste will be collected and 
dumped at proper location 
approved by DSC/Municipality 
with consent of relevant 
stakeholders. Open burning of 
solid waste will be strictly banned 
during construction. 

• 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 
Labour Act, _BS2048.  

6.2.2 Operation and Maintenance Phase 

(i) 	Physical and Chemical Aspects 

ImpactlMtigation Matrix- Operation and Maintenance Phase 
Issues Impacts Mitigation Measures Mitigation Cost (NRs) 

Pollution of 
Water 

• Risk of pollution of 
ground and river water 

• 	Quality of effluent and river water 
needs to be regularly monitored. 

Estimated cost for 
water quality 
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Resources due to seepage of waste • 	The design and construction of monitoring: 
water. sewerage system itself should be NRs. 120,000.00 

made robust and seepage proof. [3 sites x 2 times x 
20000] 
For other direct 
observations: 
NRs. 200,000.00 
[2 times x 100,000] 

Total: 
NRs. 320,000.00 
[These activities are 
also indicated in 
Compliance & Impact 
Monitoring Plan] 

Blockage of • Blockage of drainage • 	Building of Public Awareness. Included under 

Drain and could occur due to • 	Timely supervision and operation and 

Damage to throwing of waste by the monitoring, maintenance cost. 

Sewer System local people. • 	Regular cleaning of drain 
due to Poor • Nuissance could occur • 	Promotion of public awareness 
Maintainance to neighbring areas and practices about solid waste 

because of overflow and management and sanitation 
flooding due to blocking issues. 
by solid waste. • 	Control industrial and medical 

• Risk of damages to waste discharge into drain 
sewer system and without treatment enforcing 
danger to worker due to existing legal provisions. 
discharge of hazardous 
waste from the industries  
and hospitals.  

Removal and • Removal and disposal of • 	Sludge will need to be cleared on Included under 
Disposal of sludge could trigger a regular basis and should be operation and 
Sludge health hazard if not disposed of by the Municipality maintenance cost. 

managed properly, or reputable contractor within 
their designated sludge handling 
facility. 

• 	Possible use as fertilizer after  
laboratory testing.  

Sanitation • Poor management of • 	Monitoring and immediate action Included under 
public structures such as accordingly. operation and 
public toilets and • 	Involve local community I users maintenance cost. 
DSChool toilets including to regularly monitor and take 
unsatisfactory raw water action accordingly. 
supply could create 
nuisance to neiboring 
area and trigger health 
hazard.  

(ii) 	Biological Aspects 

Impact and Mitigation Matrix - Operation and Maintenance Phase 

Issues Impacts Mitigation Measures Mitigation Cost (NRs) 

Vegetation • Planted tree could be • 	The concerned agency should Included under 
Destruction damaged by human as carry out regular maintenance of operation and 

well as domestic animal planted trees and its protection maintenance cost. 
activities, from human and domestic 

animals.  
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(iii) Social, Economic and Cultural Aspects 

ImpactiMitigation Matrix - Operation and Maintenance Phase 
- 	Issues Impacts Mitigation Measures Mitigation Cost (NR5) 

Health and • Risk of health and safety • 	Preparation and implementation Included under 
Safety Hazard hazards to workers from of a site health and safety plan operation and 

hazardous material ensuring the workers use maintenance cost. 
which may contained in protective equipments. 
waste water. • 	Training for all employees so that 

they understand the system and 
know what action to take in 
particular circumstances such as 
during times of peak flow or 
accidental release of untreated 
effluent.  

Odor, Insects • Neighboring areas • 	Regular operation and Included under 
and Rodent specifically near to maintenance (lime spreading operation and 

treatment plant site and where required) maintenance cost. 
public toilets may suffer 
nuisnance due to odor, 
insects and rodent.  

Summary of Mitigation Matrix 
S.No. I 	 Mitigation Measures 	 Estimated Cost in NRs. 

Construction Phase  
1 Turfing on embanked slope for earthworks / slope stabilization. 600,000.00 

2 Reinstatement of public utilities / services i.e. electrical poles, 25,000,000.00 
transformers, telephone poles, underground piped water  
supply 	 and _system _with _supply _mains/lines,_ 	_street _lighting _etc.  

3 Road 	safety: 	planning 	transportation 	routes, 	temporary Included in design/construction contract 
diversions, provision of sign boards and adequate road safety 
measures.  

4 Proper operation and closure of quarries and borrow pits- Provisioned in construction contract 

5 Proper 	stockpiling 	of 	construction 	materials 	and 	debris Provisioned 	in 	construction 	contract 	for 	stockpiling 	of 
disposal. construction materials. 

Cost for Disposal of Spoil at designated location: 
7,900,000.00 

6 Minimization of Air Pollution: Water spray, vehicle Provisioned in construction contract 
maintenance and proper transportation of construction 
material.  

7 Minimization of Noise Pollution: Day hours working, ear plugs Provisioned in construction contract 
for labors, vibration effect monitoring etc.  

8 Minimization of Water Pollution: Proper waste disposal, Provisioned in construction contract for minimization of water 
hygienic labor/work camps etc. pollution. 

Water quality monitoring cost: 	 480,000.00 
9 Proper handling of Bitumen / Combustible / Toxic Materials Provisioned in construction contract 

10 Vegetation and Forest Resource: 	Felling of trees, 	stacking, 1,760,000.00 
transportation, and compensatory plantation including five year  
management etc.  

11 Removal of temporary shops and structurtes Provisioned in the project design for implementation. 
12 Measures for Occupational Health and Safety Provisioned in construction contract 
13 Loss of livelihood for business due to excavation work. Provisioned in construction contract 
14 Measures 	for 	minimizing 	cultural 	conflicts 	due to 	influx 	of Provisioned in construction contract 

Construction Workers. 
Operation Phase  

1 Pollution of water resources Water quality monitoring cost: 	 120,000.00 
Other direct observations: 	 200,000.00 

2 Regular cleaning of drain and awareness raising Provisioned under operation and maintenance cost. 
3 Removal and disposal of sludge Provisioned under operation and maintenance cost. 
4 Regular maintenance of planted trees. Provisioned under operation and maintenance cost. 
5 Health and safety to workers & regular operation and Provisioned under operation and maintenance cost. 

maintenance to avoid odor, insects and rodent.  

- - 	 Total 36,060,000.00 

Secondary Towns Integrated Urban Environment Improvement Project (STIUEIP)-Birgunj 	 47 
Detailed Engineering Survey, Design and Construction Supervision 



lEE Study Report 
Drainage, Sewerage and Roads Improvement for Birgunj Municipality 

CHAPTER 7 

7. 	MATTERS TO BE MONITORED WHILE IMPLEMENTING THE PROPOSAL 
I MONITORING COST 

The main objective of environmental monitoring is to detect impact in the early phase of sub-
project activity in order to provide adequate corrective action before it is too late. Other 
objectives of monitoring are to provide feedback on the accuracy of impact prediction, 
effectiveness of mitigation measures and provide guidance for readjustments during sub-
project implementation and operation. Environmental monitoring thus helps to ensure the 
effectiveness of environmental mitigation measures, compliance with environmental 
standards and to facilitate on changes required in sub-project design and operation. 

The National EIA Guidelines (1993) and EPR, 1997 require monitoring plans and indicators, 
schedules and responsibility be identified in the lEE report. The following sub-sections deal 
with the various components of the environmental monitoring and management plan in order 
to promote the full integration of monitoring activities in sub-project works and their 
implementation. 

7.1 	Environmental Monitoring I 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 five main parties responsible for the design and implementation of mitigation 
measures prior to, during and following sub-project implementation are: 

• MoUD 
• DUDBC, PCO / PIU, STIUEIP Birgunj 
• Asian Development Bank (ADB) 
• Design and Supervision Consultant 
• Construction Contractor 

Within the urban sector, the Ministry of Urban Development (MoUD) has overall 
responsibility for environmental safeguarding. 

The DUDBC, PCO, as co-ordination, monitoring and implementation agency is responsible 
for overall coordination, monitoring and implementation of STIUEIP and environmental 
monitoring/management works assisted by PMSC. Implementation of the Project will be the 
responsibility of Project Manager, FlU, STIUEIP-Birgunj with technical assistance from 
DUDBC, PCO 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. 

The Asian Development Bank is responsible for overseeing of DUDBC project management 
in accordance with loan conditions, the detailed road design and EMP, including periodic site 
visits to ensure compliance. 

The design and supervision Consultant will prepare final detailed designs and conduct 
necessary environmental studies including EMP design recommendations. It will supervise 
the day to day activities of the construction contractor on behalf of FlU and conduct technical 
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supervision of sub-project layout, overseeing contract implementation and certifying works 
for payment. The design and supervision consultant will ensure effective implementation and 
compliance of all aspects of work as specified in Environmental Monitoring/Management 
Plan (EMP) by the Contractor, with reporting direct to the Project Manager, PIU, STIUEIP-
Birgunj. 

The construction Contractor will be responsible for undertaking all duties and works 
assigned to him/her in the sub-project construction contract, including all specified conditions 
in this EMP. The Contractor will work closely with the design and supervision Consultant to 
ensure that the works are constructed to specified standards. 

The specific responsibility of FlU, STIUEIP-Birgunj; Design and Supervision Consultant 
(PlUs representative); and construction Contractor are as follows: 

P/U, S TIUEIP-Birgunj 

• Acquisition of all necessary structures & temporary shops within RoW, 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 maintainance 

of the newly developed system. 

Design and Supervision Consultant (P/U'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. 
• 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. 
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(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 Urban Development 

• 	Review and comment on lEE for final approval. 

• 	Licensing and give permission for Project Implementation. 

• 	Review project design & contract documents against approved lEE 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. 

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. 

• 	Assist the proponent in identification of compensatory afforestation areas as per the 
plans of the district and reserve areas so that Landscape Approach to Biodiversity 
Conservation. 

Advise and assist the proponent in the forestry awareness programs. 

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 MoUD 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 lEE report and commitments. 

• 	The operators of Birgunj Municipality will be responsible for operation and 
maintainance of the newly developed system. 

72 	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 during the 
life of sub-project, as described below. 
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7.2.1 Pre-construction Phase 

Pre-construction inspections of each section of the project component and all ancillary sites 
shall be undertaken by the Design and Supervision Consultant and Contractor. It will serve 
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 Supervion 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. 

7.2.2 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 
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. 

7.2.3 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. 

7.2.4 Operational 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. 
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MoUD 
ADB 1- 	Environmental Section 

DUDBC I PCO 
Project Director 

• 	District Forest Office • 	COO 

• 	District Agriculture Birgunj Sub-Metropolitan City 
• 	Municipality 

Office 
PIUISTIUEIP 

 • 	DDC/VDC 
• 	District Irrigation Office 

Project Manager 	I • 	District Survey Office  
• 	District NEA • 	NGOs / CBO  

• 	District  
Telecommunication Design & Supervision 
Office Consultant 

• 	District Water Supply  
and Sewerage Office 

• 	District Traffic Police 
Office Construction Contractor 

Figure 7.1: Environmental Management Organizational Structure 

The environmental monitoring of project during project operation phase shall concentrate on 
the major identified potential impacts of the project, including pollution of ground water, 
blockage of drains, nuisance to neighboring areas due to odor, insects and rodent, removal 
and disposal of sludge, slope stability, vegetative cover, drainage and sedimentation. The 
PIU, STIUEIP-Birgunj shall undertake a 6-monthly inspection of the project component 
(including drainage, sewerage and road and lanes etc) and related features over the initial 
year following the completion of project construction. Standard report covering 
environmental features shall be completed by FlU, STIUEIP-Birgunj following each 
inspection. The estimated cost for environmental monitoring and evaluation during project 
operation is estimated as follows: 

Table 7.1: Cost Estimate for Environmental Monitoring During Project Operation 
S.No. Particular - 	Quantity and Unit Rate Amount (NRs) 

I Water Quality Monitoring 3 sites x 2 times x 20000 120,000.00 
2 Other Direct Observation 2 times x 100,000 200,000.00 

Total 320,000.00 

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. The cost for monitoring during construction and post-construction certification 
inspection is included in the project implementation cost. 

7.5 	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, drainage line excavation and storage of spoil material, locating cross outfall 
drainage, 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. 
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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, PIU, STIUEIP-Birgunj. 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 FlU, STIUEIP-Birgunj in 
consultation with the Design and Supervision Consultant. In case the Project Manager, FlU, 
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. 

Affected Person 	)< 	 >1  

Grievance I 
Complaints 

PIU-Birgunj Municipality 
Registration of Grievances 

Within 15 days 

PIU / DSC 
	

Grievance Re- 
GRM Committee 
	

dress 

Grievance Re-dress Mechanism 

7.6 	Accident Response Mechanism during Construction 

In order to adopt prompt accident response mechanism, at 
available first aid unit including an adequate supply of dressing 
standby vehicle will be provisioned for Accident Response 

.5_ 
every work place a readily 

materials, technician and a 
Mechanism. Pertaining to 
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seriousness of the nature of injury, immediate transportation to nearby hospital will also be 
maintained in the work site. 

	

7.7 	Environmental Management Plan 

This Environmental Mitigation 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 7.2 and 
shall form a part of Bidding Document. Environmental Compliance Monitoring Plan and 
Environmental Impact Monitoring Plan is presented in Table 7.3 and Table 7.4 respectively 
delineating monitoring indicators, period, and frequency during various stages of Project 
implementation and operation. 

	

7.8 	Public Response 

The public consultation was conducted from 2070-1-8 to 2070-1-10 covering all the wards of 
Birgunj Municipality at their respective ward offices. Besides, interaction discussion was also 
conducted with locals. The public responses received during public consultation are given in 
detail in Annex 4 and is summarized as follows. 

Almost all the stakeholders raised the same voice expressing their concern regarding 
drainage problem faced by Birgunj City constituting blockage of drain, flooding, 
inundation and poor outlets specifically during monsoon. The drainage and sewerage 
design and implementation should be effective enough to overcome the problem having 
proper drainage outlets so as to eliminate swampy areas (principal site for mosquito 
breeding). 
All of them were very happy to learn about the project and hoped that the project will be 
implemented as soon as possible. 
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7.9 	Summary of Mitigation Cost 

Cost estimates of Environmental Mitigation, Monitoring, Environmental Enhancement and 
Social Support Program are as detailed below. 

Table 7.5: Summary of MitigationCost 
S.No. Particulars Estimated Cost in NRs 

1 Cost for Environmental Mitigation  
• 	Construction Phase 35,260,000.00 

• 	Operation Phase - 
2 Cost for Environmental Monitoring  

• 	Construction 	Phase - water quality 	monitoring 	every 3 480,000.00 

months 	at 	3 	sensitive 	locations. 	For 	other 	compliance 
monitoring 	and supervision, 	it is 	included 	in total 	Project 
Cost. 	Monitioring 	to 	be 	carried 	out by 	DSC for higher 
authority as PIU-Birgunj. Frequency at every 3 months is 
reasonable.  

• 	Operation 	Phase 	- 	water 	quality 	monitoring 	every 	six 320,000.00 
months up to one year and for other direct observations. 
Monitioring to be carried out by DSC for higher authority as 
PIU-Birgunj._  Frequency 	every 	months _at_ 	_6_ 	_is_reasonable.  

3 Cost for Enhancement Measures - Training in construction Project Cost  
skills _for _local _bodies.  

4 Cost for other Social Support Program - Traffic Management Project Cost  
and _Awareness _Program  

Total Environmental Cost 36,060,000.00 
Total Project Cost 3,916,319,991.00 

Percentage of Environmental Cost to the Project Cost 0.92% 
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CHAPTER 8 

	

8. 	OTHER NECESSARY MATTERS 

	

8.1 	Permissions and Clearances Required for the Project 

The legal framework of the country consists of several acts, notifications, rules, and 
regulations to protect environment and wildlife. List of required clearances / permissions 
related to environment has been summarized in Table 8.1. 

Table 8.1: Permissions / Clearances Reciuired for the Sub-Project 

S.No. Clearances Acts/Rules/Notif ications/Guidelines 
Concerned 

Responsibility 
Agency 

A. Pre-construction Stage  
1 Environmental Environmental Protection Act 1997 Ministry of Urban Department of 

Clearance and Environmental Protection Rules, Development Urban 
1997 (First Amendment, 1999). (M0UD) Development 

and Building 
Construction 
(DUDBC) / PM, 
PIU, STIUEIP, 
Birgunj Sub- 
Metropolitan 
City 

2 Felling of Trees Forest Act, 1992 (Amended in 1998) Ministry of Forest DUDBC /PM, 
and Local Self-Governance Act, 199 PIU, STIUEIP, 

Brgunj Sub- 
Metropolitan 
City 

B. Implementation Stage  
3 Permission for Local Self-Governance Act, 1999 and Concerned Project Contractor 

construction Soil, Watershed Conservation Act, and 
material 1982 and Watershed Conservation Concerned VDC, 
quarrying Rule, 1985. DDC and 
(stone, cobble, Municipality 
sand, gravel, 
soil etc)  

4 Consent to Local Self-Governance Act, 1999 Concerned Project Contractor 
operate and Concerned 
Asphalt Plant, VDC, DDC and 
Crushers, Municipality 
Batching Plant  

6 Consent for Water Resource Act, 1992 Concerned Project Contractor 
disposal of 
sewage from 
labor camps 

7 Pollution Under Motor Vehicle and Transportation Department of Contractor 
Control Management Act, 1993 Transport 
Certificate  

8 Relocation and - Concerned Project, Contractor 
repair of DDC,VDC, 
irrigation canal Municipality and 

District Irrigation 
Office  

9 Relocation and - Concerned Project, Contractor 
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repair of Water 
Supply Lines 

DDC, VDC,  
Municipality and 
District Water 
Supply Office  

10. Relocation and - Concerned Project, Contractor 
repair of DDC, VDC, 
electrical poles Municipality and 
/ lines I street District NEA Office. 
lighting.  

11. Relocation and - Concerned Project, Contractor 
repair of DDC,VDC, 
telephone Municipality and 
poles, lines, District 
optical fibre Telecommunication 

Office.  

8.2 	Environmental Clearance Process 

The procedure for obtaining environmental clearance for lEE has been depicted in Figure 
8.1. 

Proposals prescribed in schedule 1 
of the EPR, 1997 

Proponent  Concerned Body 
MoPPW 

TOR Preparation and Submission 1 	 OR Approval as it is or in the 
Rule (51) 	 Revised form (Rule 5.4) 

Preparation of the lEE 	 Based on TOR Investigations into the 
Report (Rule 7.1) Report 

If no significant impact, 
Issuance of approval within 

lEE Report (draft) Open for Public for written opinions 
21 days upon receipt

(Rule 11.1) 
and suggestions for 15 days 

• 	Affix Notice in the concerned VDC or Municipality, 
DDC, DSChool, Hospital, Health Post 

• 	Collect deed of the public enquiry (Muchulka)  
• 	A 15-days Public Notice in the national daily Post lEE Report Approval 

newspaper Report to be complied with 
• 	Inclusion of opinions and suggestions received while implementing the 

into the lEE Report proposal (Rule 12) 
(Rule 7.2) 

Submission of 15 copies of the lEE Report to the 	r 	Monitoring and Evaluation 
Ministry (via its department) for Approval 	 by the Concerned Body 

(with recommendation letter of the concerned VDC 	 (Rule 13) 
or Municipality) (Rule 10) 

Fig. 8.1: Procedural Requirement for lEE Clearance 
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8.3 	Enhancement Activities 

During the project implementation works, the Project will ensure that local laborers receive 
manifold skill training in construction techniques and small engineering structures. They also 
will receive additional knowledge in waste management, material handling and general 
application of environmental health and social precautionary measures. By augmenting their 
capacity, local people being involved in the Project will find it easier to find skilled manpower 
jobs in the future, thus securing their livelihood as an alternative/additional occupation to 
agriculture. 

It is anticipated that through adequate income generation and livelihood development 
programs, the earned money will be utilized in such a way that it will generate multiplier 
effects; for example by investing in cooperative, long-term ventures in farming and off-
farming activities, crop diversification, agro-industries, cottage industries based on local 
resources, etc. 

	

8.4 	Review of Acts, Regulations and Guidelines 

In Nepal, various instruments are in place to ease the integration of environmental aspects in 
development proposals. The study team has reviewed relevant acts, regulations and 
gudelines, but not limited to the following legislative provisions and guidelines of Nepal. 

8.4.1 Interim Constitution of Nepal, 2063 (2007) 

Realizing the need of environmental protection and right to live in clean environment at the 
national level, the interim constitution of Nepal has categorically included the article relating 
to environment. The article 16 of interim constitution has granted 'every person shall have 
the right to live in clean environment' as a fundamental right for the people. The article 35 (5) 
of the constitution has made it obligatory that the State requires to give priority to the 
protection of environment and prevention of further damage of the environment on the 
account of physical development activities and to take special measures for protection of 
wild life, vegetation and forests. Therefore, it is necessary to carry out the study of 
environmental resources in all development projects and also to assess their impacts, so 
that appropriate measures could be taken up to prevent any adverse and harmful effects on 
environment. 

8.4.2 Plans and Policies 

• Three Years Interim Development Plan, 2008 
• Environmental Policy and Plan 

8.4.3 Acts and Rules 

• Environmental Protection Act, 1996 

The Environmental Protection Act, 1996 and Environmental Protection Regulation, 1997 
(first amendment, 1999) contain several provisions to institutionalize the integration of 
environmental aspects in development Subprojects including urban development sector 
(drainage, sewerage, solid waste and road) and empowers Ministry of Environment to 
approve EIA report. Similarly, in case of lEE level study, line Ministry, which is Ministry of 
Urban Development is authorized to approve the Final lEE Report. The following are the 
highlights of the EPA, 1996; 

The Act recognizes the interdependence between development and the environment and 
shows the concerns for minimizing the impacts of environmental degradation on people, 
animal, and plant species and their physical surroundings. The Act obliges the proponent to 
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undertake lEE and EIA of proposal, plans or Subprojects which may cause changes in 
existing environmental condition and authorizes Ministry of Environment to clear all EIA and 
line Ministry for lEE study, 

Empowers Ministry of Environment to prohibit the use of any matter, fuel, equipment or 
plant, which has adverse effects on the environment. The Act has provisions for polluters to 
compensate affected persons from polluting activities. Empowers government to provide 
additional incentives to any industry, occupation, technology or process, which has positive 
impacts on environmental conservation. It provisions to establish an Environmental 
Protection Fund to be used for environmental protection, pollution control and heritage 
conservation, and it gives the government authority to declare specific area as 
environmentally protected areas. 

• Environmental Protection Rules, 1997 (First Amendment, 1999) 

In the process of implementing EPA (1996) effectively the Environmental Protection Rule 
(EPR) came into force in 1997 and was amended in 1999. The EPR contains elaborate 
provisions for the process to be followed during the preparation and approval of Subprojects 
requiring EIAs and lEEs including scoping documents, terms of reference, public 
consultations and hearings, and environmental monitoring and auditing. The environmental 
legislation empowers the concerned Ministry to monitor the environmental activities including 
mitigation measures and Ministry of Environment for environmental auditing. For lEE, the 
concerned Ministry, which is the Ministry of Urban Development in case of the urban 
environment improvement projects, is authorized to approve the Final lEE Report. The EPR 
also lists the types of development activities requiring lEE or EIA level Study. It also gives an 
outline of content of the terms of reference document, lEE and EIA report. 

• Water Resources Act, 2049(1992) and Water Resources Regulations, 2050(1993) 
• Public Roads Act, 1974 
• Road Board Act, 2002 
• Labour Act, 1991 and Labour Rules (1993) 

• Forest Act, 1993 and its Rules, 1995 

In addition, the Act has empowered GoN to permit the use of any part of government 
managed forest, community forest, leasehold forest, if no other alternative is left except to 
use forest area for implementing development projects of national priority without 
significantly affecting the environment. 

The forest rule of 1995 in its article 65 stipulates that if the project execution in the forest 
area causes any kind of loss or harm to local individual or community, the project shall have 
to bear the amount of compensation. Also, the project shall have to bear all expenses 
incurred on felling and transporting the trees and such other forest products of forest area. It 
is mandatory to plant 25 saplings for every tree cut and maintain them for 5 years. 

• Land Acquisition Act, 1997 

The Land Acquisition Act (1977, as amended 1993) guides the compulsory acquisition of 
land. GoN can acquire land at any place and in any quantity by giving compensation 
pursuant to the Act for the land acquired for any public purpose(s) or for operation of any 
development project initiated by GoN institutions 

• Local Self-Governance Act, 1998 and its Rules, 2000 
• Vehicle and Transport Management Act, 1992 and Rules, 1997 
• Town Development Act (1992) 	 . .. 
• Pesticides Act (1991) and Rules (1993) 
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• Village Development Committee Act (1991) 
• District Development Committee Act (1991) 
• Municipality Act (1992) 
• 	Electricity Act (1992) 
• Industrial Enterprises Act (1992) 
• Tourism Act (1978) 
• Mines and Minerals Act (1985) 
• Nepal Water Supply Corporation Act (1989) 

8.4.4 Manuals/Guidelines 

• Public Works Directives (Vol.1 and II), HMGN, 2002 
• Guide to Road Sector Slope Protection Works, DoR, 2003 
• Nepal Road Statistics, 2002 
• National EIA Guidelines, 1993 
• National EIA Guidelines for Industry Sector (1995) 
• Urban Environment Management Guidelines (2009) 
• Design Manual for Urban Roads 
• Forest Produce Collection, Sale and Distribution Guidelines, 1998 
• Environmental Management Guidelines, GEU/DoR, 1997 
• Environmental Management Guidelines for Roads and Bridges, GEU/DoR, July 1999 
• Environmental and Social Management Framework 2007, DoR 
• National Noise Emission Standards, 2069 BS 
• Standards for Emissions from In-use and Imported Diesel Generators, 2069 BS 
• Generic Standards for CVVTP Effluents to be Discharged into Inland Surface Waters, 

2060 BS 
• Vehicle Emission Standards for Green Sticker, 2057 BS 
• NVMES, 2069 BS 

8.4.5 International Conventions and Treaties 

Nepal is a signatory to many international agreements, conventions etc. related to 
environmental conservation such as: Convention on Wetlands of International Importance 
especially as Waterfowl Habitat, (1971); Convention on International Trade in Endangered 
Species of Wild Fauna and Flora (CITIES-1973); The Convention on Biological Diversity 
(1992). Internalization of these Conventions and Treaties into domestic laws and policies is 
in progress. 
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CHAPTER 9 

9. 	CONCLUSIONS 

The environmental impacts of the proposed Project for drainage, sewerage and road and 
lanes improvement are likely to have minimal detrimental effects on environment. Most of 
the adverse impacts identified and predicted are of minimal, temporary, short term and 
reversible in nature associated with construction phase. Rehabilitation, extension and 
construction of adequate drainage I cross-drainage and sewerage structures consisting of 
concrete hume pipe and well sealed cemented surface is provisioned in the design to avoid 
seepage and infiltration. Road safety and occupational safety and hazards mitigation has 
been included in the technical detailed design. Mitigation measures for sanitation and health, 
social and economic impacts are recommended and have been addressed in the detailed 
design for implementation during project execution. 

The drainage and sanitation program together with the roads and lanes component will have 
environmental benefits through reduction in pollution by a) sealing of the roads and lanes b) 
providing better access facilities for storm water and sanitary sewer collection and disposal, 
and c) treatment of waste water to acceptable level prior discharge of effluent to river 
waterbody. The sanitary sewerage component will bring substantial environmental, 
community, and workers health and safety benefits to the Birgunj and the surrounding 
communities by providing appropriate waste water management system, including new 
waste water treatment plant. The subproject will also generate employment opportunities to 
the local people and thus will improve local economic and livelihood conditions. 

The sealed pavement covering full road width will eliminate dust nuisance during dry and 
mud hazard during monsoon. The extension, rehabilitation, reinstatement and new 
construction of drainage and sanitary sewer will minimize inundation problem that frequently 
occurs during monsoon. The underground/covered drainage and sewerage including 
covered road side drain will reduce odor nuisance, health hazard and will enhance the looks 
of the surrounding environment. With designed greenery along the road way and plantation 
of trees along the buffer area around the treatment plant will also enhance the landscape 
aesthetics and attenuation of noise and odor created by vehicles and treatment activities 
respectively. 

The identified impacts are temporary associated with construction phase which can be 
mitigated and is likely to have minimal detrimental effect on environment. The subproject will 
be implemented with strict adherence to the mitigation measures as prescribed in the 
Environmental Mitigation Management Plan which shall form part of the Bidding Document. 
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2. 	PROPOSAL INTRODUCTION 

2.1 	Background 

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 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 has engaged the Design and Supervision 
Consultant to undertake Detailed Engineering Survey, Design and Construction Supervision 
for improvement/development of infrastructural facilities such as sewer, storm-water drains, 
road and lanes for Birgunj City including Initial Environmental Examination, preparation of 
contract document for execution of the construction work.. The STIUEIP will be implemented 
over five years period supported by Asian Development Bank (ADB) through Project Loans. 

This Terms of Reference for the lEE study for Improvement/Development of Drainage, 
Sewerage, Roads and Lanes for Birgunj Sub-metropolitan City under Secondary Towns 
Integrated Urban Environment Project has been prepared by 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 Urban 
Development (M0UD) is the concerned authority for the approval of the lEE study report. 

2.2 	Project Objectives 

The expected outputs of the Subproject under the components considered in the lEE study 
are as follows: 

• Improved drainage and sewerage systems. 
Improved urban roads and lanes. 

• Community development programs undertaken, including health and hygiene education, 
3R (reduce, reuse and recycle) of solid waste, promotion, skills training and investment 
in small-scale community facilities. 

2.3 	Brief Description of the Project Area 

Birgunj Sub-metropolitan City is situated in the Narayani zone and the district of Parsa in the 
central development region of Nepal. It is one of the business economic and industrial zone 
of central region, covering an area of 23.37 km 2 . The city lies at 27 °02'3".to 2.6 057'45" North 
and 84055'00" to 84°52' 15" East. The eastern part of the city is bordered by another district 
- Bara whereas the southern and south western part by Bihar Statef India 

Secondary Towns Integrated Urban Environment Improvement Project 
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The Pathlaiya to Birgunj corridor is one of the most important manufacturing centres in Nepal 
constituting many industries including among others steel, plywood, rice mills, sugr mill, 
agricultural equipment, tanning etc. Birgunj is one of the major gateway towns to India and 
more than 50% of total foreign trade is carried out via this town. 

The city borders India, Sirsiya dry port and Bishrampur VDC in the south, the Sirsiya River, 
Ramgadh VDC in the west, Parvvanipur and Bahundangi VDC in the north, Parsauni, Itlyahi 
VDC and the Singaha River in the east. The city has a total area of 2337 ha, divided into 19 
wards with their areas in a range of 4.88 ha (Ward No. 9) to 496.03 ha (Ward No. 19). The 
city has an elongated shape with a maximum north-south length of 8 km and east-west width 
of 4 km. The altitude ranges from about 78m in the south near the border area to 87m in the 
north. The location map of the project area is presented in Annex 1: Figure 2.1. 

The city's population according to the Integrated Town Profile for Birgunj sub metropolitan 
area 2007 was 145,478 [78,835 males (54.19%) and 66,643 females (45.81)] in 25,748 
households, with an annual population growth rate of 5.01%. The average family size is 5.65 
and population density is 4813 per square km. 

Surface and Ground Water 

The area is drained by two rivers - the Sirsiya River in the west and the Singaha River in the 
east. On the north, there is Gandak Canal running along Gandak Road from the northwest to 
the southeast. This canal prevents surface runoff from the areas to the north of Gandak 
Road flowing into Birgunj. The Singaha River originates about 4 km upstream from the 
northern border of the municipality whereas the Sirsiya River 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 the river during dry period is very 
low. Groundwater table depth is estimated to be between 9-15 m deep with 1-2 m fluctuation 
during wet and dry season. 

Topography 

The topography exhibits a gradual slope of about 1:900 from north to southeast resembling 
Terai plain (northward extension of Indo-Gangetic plain). The altitude ranges from about 
78m in the south near border area to 87m in the north. However there is high micro-
topographical variation. Two major rivers are features of Birgunj namely, the Sirsiya River to 
the west and the Singaha River to the east. In addition to these two rivers there is Gandak 
Canal in the north. The land is fertile soil with mix of clay, silt and sand. 

Geology 

The area consists mainly of quaternary sediments. It is composed of very fertile soil mixed of 
clay, silt and sand. 

Transportation 

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. 

Secondary Towns Integrated Urban Environment Improvement Project 	 3 

Detailed Design/Procurement assistance and Construction Management 



ToP for lEE Study of 	 August 2012 
Drainage, Sewerage and Roads Improvement for Birqunf Municipality 

Water Suoo/ 

The main source of drinking water in Birgunj is the deep tube well ground water. At present 
there are four pumping stations operated by Nepal Water Supply Corporation that supply 8 
million litters 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. 

Storm Water Drain 

According to Municipality Profile (2007), there are approximately 4.7km main storm water 
drains and 40.5km secondary storm water drains in Birgunj. Open drains have been 
constructed in all the wards except in the areas from Ghantaghar to the hospital and 
Adarsnagar areas where drains are covered. 

The main drains referred as MD1 run in a general direction from the north to the southwest 
in the core area to the west of Main Road in Birgunj. Most secondary drains in the core area 
to the west connect MD1. The drainage networks in areas to the east of Main Road in 
Birgunj have inadequate hydraulic capacity to drain surface runoff effectively during 
monsoon seasons and they end up swamp areas without drainage outfalls. 

Most open drains in Birgunj do not function properly due to the lack of maintenance as well 
as their misusage by the local people as waste dump sites. These drains are fully filled with 
debris and wastes all the time and overgrown weeds are covered entire cross sections in 
most earthen sections. 

Sewerage 

There are neither public centralized sewerage network systems for sewage collection nor 
sewage treatment plants for sewage disposal in Birgunj. The open drains have been used 
for waste water collection and disposal. The on-site sanitation with septic tank and soak pits 
has been adopted for the sewage disposal from settlements. 

Though most of the houses have septic tanks, but very few have soak pits. As such, the 
septic tank effluents from most houses are directly discharged into the open road-side storm 
water drains. The municipality does not have facilities for the collection and disposal of 
septic tank solids; - Generally the private operators provide these kinds of services and they 
have been found to dispose the solids in the road-side drains or on the vacant land. 

The town is seriously short of public toilets. There are only seven public toilets in the city 
Most of the residents living in settlements belong to slum and squatter  areas without toilet 
facilities have to sort to defecating either in the open fields or in open drains. Most of the 
existing public toilets have not been maintained after their construction. 

Solid Waste Management 

Solid waste is collected by Birgunj Municipality. It provides waste collection and sweeping 
services. The containers/bins are placed at different strategic locations which are used by 
households, institutions and the commercial sector in the town. There is no organized door-
to-door collection system in Birgunj. Majority (78%) of the househ.ot.ds dispose their wastes 
to public places and only 10.5% households use fixed places or containers. Wastes are 
transported using tractors and open trailers. In the absence of a permanent sanitary 
dumping site, about 45 tons of garbage a day are being duniped haphardIy along river 
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banks, ponds, by-pass road and open spaces. Nearby areas of those places are prone to 
serious health hazard. 

2.4 	Salient Feature 

The sub-project will improve storm-water drainage systems together with wastewater 
management systems, as storm water drainage is currently being used as open sewers, 
causing bad odors, health risks and pollution of the watercourses. Wastewater treatment 
plants will also be constructed. Urban roads and lanes will be reinstated or upgraded where 
drainage and sewerage pipe networks work will be undertaken. The proposed waste water 
treatment plant is located in Chhapkaiya Ward No. 2 of Birgunj Municipality and the 
preliminary layout plan of the proposed treatment plant consisting of stabilization ponds 
(anaerobic, facultative and maturation) is presented in Annex 1: Figure 2.2. The proposed 
combined sewerage and storm water drainage (core area), storm water drainage (east and 
north of Birgunj town) is located within the right of way of existing roads. Similarly the 
proposed Roads and Lanes is located within the RoWs in core areas, storm water diversion 
areas and east west highways. The salient feature of the subproject components under this 
lEE study consideration are detailed in Table 2.1. 

The subprojects subcomponent on Community Development Programs mainly consist of (i) 
health and hygiene education programs in communities and schools, in particular targeting 
women and vulnerable groups including the poor, (ii) promotion of household and/or 
community level 3R (reduce, reuse, recycle) activities (iii) skills training mainly for the poor, 
and (iv) investment in small-scale facilities such as public schools and community toilets and 
communal water taps, in accordance with the priorities set by communities, with an aim at 
achieving social inclusiveness and improved sanitation in Birgunj. 

2.5 	Objectives of lEE 

The primary objective of the lEE 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 / or minimize the adverse impacts so that the Project 
can be implemented in an environmentally friendly manner. 

The specific objective of the lEE are: 

• collect baseline data on physical, biological, socio-economic and cultural resources/ 
conditions of the project 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 miti9ation measures for the adverse impacts and enhancement activities for 
site speôific at project; 

• to familiarize various stkeholders with lEE outcomes through public consultation and 
participation programs and to incorporate their relevant concerns and issues in lEE 
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 approval of the project. 
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2.6 	Rationale for Conducting lEE 

The lEE Study of the Proposal is mandatory as per the provision of Governments Environmental 
Protection Regulation (EPR) as detailed in the table below. 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. 

Table 2.2: Environmental Study Catetgorization 
Project Study 

EPR Clause No. EPR Clause Statement 
Component Requirement  

• 	Requires lEE study for "selecting, picking, 
disposing, and recycling waste through 
chemical, mechanical or biological 
techniques in an area ranging between 5 - 

Sewerage 
Schedule 1, Ii 10 hectares". 

Treatment 
Plant 

lEE 
(c) • 	The proposed waste stabilization pond 

covering an area of 6 ha land at privately 
owned paddy field already acquired by 
Municipality at Chhapkaiya will require an 
lEE study as per the stated provision. 

• 	Requires lEE study for "operation of 
drainage/sewerage work with investment 

Drainage 
Schedule 1, Ii more than NRs. 5,000,000". 

Sewerage 
Work 

lEE 
(e) • 	The proposed drainage/sewerage work will 

have investment of more than NRs. 
5,000,000 thus will require an lEE study. 

Schedule 1, Dl • 	Requires lEE study for the construction of 
(a & b) District and Urban roads. 
Schedule 1, D6 • 	Requires lEE for improvement of the 

Roads 
standard rehabilitation and reconstruction of 

Development 
lEE national highways and feeder roads. 

• 	The roads development (blacktop), 
resurfacing/upgrading and neighbourhood 
access improvement will require an lEE 
study as per the stated provision. 

• 	Requires lEE study for construction of 
residential, commercial, and their 
combination buildings with built up area or 
floor area ranging between 5000 to 10000 
m. 

Construction 
of Toilets 

lEE Schedulel, El • 	The construction of public toilets (--12 nos.), 
school toilets (-8 nos.), and tube well drilling 
and hand pumps for improved toilets (-2000 
families) will require an lEE study as per the 
stated provision as the intervention will not 
exceed 10,000 m 2 . 

Thus with the provisions mentioned above, the proposal requires an lEE study and the approval 
of the lEE Report by the concerned agency, Ministry of Urban Development. 

Secondary Towns Integrated Urban Environment Improvement Project 
Detailed Design/Procurement assistance and Construction Management 



TOR for fEE Study of 
	

August 2012 
Drainaqe, Sweraae and Roads lmprolfomonf for Rirrjiirij tV1ilriirif1li(y 

2.7 	Impact Area Delineation 

The Project area impact for the lEE study has been divided into two parts on the basis of 
proximity and magnitude of the impact. They 2 e "Direct Impact Zone" and "Indirect Impact 
Zone". These are as delineated below. 

Direct Impact Zone: The direct impact zone delineates area occupied by the drainage, sewerage, 
roads and lanes improvement area within the Birgunj Sub-metropolitan City. 

Indirect Impact Zone: The indirect impact zone delineates greater area (i.e. administrative 
boundary of affected VDC/Municipality) which will directly or indirectly be influenced by the 
implementation of the project work. These includes administrative boundary of Parsa district and 
Birgunj Sub-metropolitan City. 

Secondary Towns Integrated Urban Environment Improvement Project 	 10 
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3. 	PROCEDURES TO BE ADOPTED WHILE PREPARING THE lEE REPORT 

The approach, methodology and procedure shall be as prescribed below while preparing one 
comprehensive and coherent lEE report. The report shall be as per the EPA, 1997 and EPR, 
1997. 

3.1 	Desk Study 

The desk study includes a review of the EPA, EPR, PPTA reports, project reports as inception, 
design criteria, project concept plan, maps etc and review of lEE reports of similar projects, ADB 
Guidelines and other relevant documents regarding the requirements of lEE. Questionnaire and 
checklist for data collection on physical, biological and socio-economic and cultural baseline 
environment of the project area shall be prepared. The Work Schedule (T0R) shall be prepared 
by reviewing the documents, project information from secondary sources, interaction with 
stakeholders and the district people about environmental issues as required by law. The Work 
Schedule (ToR) shall be submitted for approval, by MoUD through FlU, STIUEIP. Reference to 
Reports for similar projects and other pertinent literature shall be made to determine a reference 
framework. 

To plan the subsequent field works and to determine the depth of the study to be conducted, the 
Acts, Policies, Regulations and Guidelines, as listed in this ToR, shall be reviewed carefully. 

3.2 	Public Consultation 

Upon approval of the ToR, the proponent shall publish a 15 days notice in a national level daily 
news paper for consultation with local people in the project area for collection of reactions, 
suggestions and comments from the project area stakeholders for the purpose of lEE 
preparation. A copy of public notice shall be displayed in the office notice board of concerned 
offices and prepare a deed of public enquiry (Muchulka) of that deed. 

3.3 	Field Study 

The field visit will be conducted to collect baseline information on socio-economic, cultural & 
physical, and biological environment of the project pertaining to issues as indicated in the ToR. 
The baseline data shall be included, but not limited to the following: 

Social and Economic 	Information on social and Economic features of the project area 
Environment: including : population, ethnicity, employment facilities, 

educational status, and health arid sanitation conditions shall be 
presented. 

Report of settlement pattern, migration, religion, and religious 
land holdings and crop production. 

Existing infrastructure and development activities in the project 
area and documentation of the existing infrastructure likely to be 
directly affected by the project shall be given. An estimation of 
the approximate area disturbed/acquired for the project will be 
made. 

Cultural and Physical 	Description of cultural sites and issues. Meteorological (climate, 
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Environment: 	 temperature) data of the nearest weather station, precipitation, 
land use and utilization pattern data of the project area shall be 
studied. Air, noise and water quality (surface as well as ground 
water) data and other information concerning physical resources 
of the project area shall be collected. Similarly, geological, land 
stability, information on flooding intensities and damage, water 
sources shall be collected. 

Biological Environment: Vegetation type in the project area particularly road side 
plantation that will require clearance shall be noted. The study 
shall calculate and document plant species likely to be felled. 

Chemical Environment 	Information on air and water quality (both surface and ground 
water) of the project vicinity shall be collected and presented. 

The collected raw baseline data shall be verified by citing standard references and evaluated 
before accessing impacts on them. 

3.4 	Data Processing 

The collected raw baseline data shall be verified by citing standard references and evaluated 
before accessing impacts on them. 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 analysis, conclusions will be drawn on the resolution 
of environmental issues and enhancement of the environment of the project area. All the data 
shall be compiled into a computerized database system. 

3.5 	Identification, Prediction and Evaluation of the Impacts 

Potential environmental impacts on Physical, Biological and Socio-economic and cultural aspects 
shall be identified, predicted and evaluated 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). 

3.6 	Report Preparation 

An lEE report including EMP as per GoN format shall be prepared in accordance with the 
contents given in Schedule-5 of the EPR'97. Final report shall be prepared after incorporating 
the comments on the draft report. 
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4 	REVIEW OF ACTS, POLICIES, RULES, REGULATIONS AND GUIDELINES 

The lEE report shall comply with the following legislative provisions and guidelines: 

Constitution 

Interim Constitution of Nepal, 2063 (2007) 

Policies and Plans 

• Three Years Interim Development Plan, 2008 
• Environmental Policy and Plan 

Acts and Rules 

• Environmental Protection Act, 1997 
• Environmental Protection Rule, 1997 (Amendment, 1999) 
• Soil and Watershed Conservation Act (1982) 
• Solid Waste Management and Resource Mobilization Act, (1987) and Rules (1989) 
• Water Resources Act, 1992 and its Rules, 1993 
• Public Road Act, 1974 
• Road Board Act,2002 
• Labour Act, 1991 and Labour Rules (1993) 
• Forest Act, 1993 and its Rules, 1995 
• Land Acquisition Act, 1977 
• Local Self-Governance Act, 1998 and its Rules, 2000 
• Vehicle and Transport Management Act, 1992 and Rules, 1997 
• Town Development Act (1992) 
• Pesticides Act (1991) and Rules (1993) 
• Village Development Committee Act (1991) 
• District Development Committee Act (1991) 
• 	Municipality Act (1991) 
• 	Electricity Act (1992) 
• 	Industrial Enterprises Act (1992) 
• Tourism Act (1978) 
• Mines and Mineral Act (1985) 
• National Parks and Wildlife Conservation Act (1987) 
• Nepal Water Supply Corporation Act (1989) 

Manuals/Guidelines 

• Public Works Directives (Vol.1 and II), HMGN, 2002 
• Guide to Road Slope Protection Works, DoR, 2003 
• Nepal Road Statistics, 2002 
• National EIA Guidelines, 1993 
• National EIA Guidelines for Industry Sector (1995) 
• Urban Environment Management Guidelines (2009) 
• Design Manual for Urban Roads 
• 	Forest Produce Collection, Sale and Distribution Guidelines, 1998 	., 

• Environmental management Guidelines, GEU/ DoR, 1997 	 .4 
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• Environmental Management Guidelines for Roads and Bridges, GEU/ DoR, July, 
1999 

• Environmental & Social Management Frame Work 2007, DoR 

Conventions: 

Any conventions if applicable. 
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5 	REQUIRED TIME, BUDGET AND STUDY TEAM FOR PREPARING THE 
REPORT 

This includes time schedule, estimated budget and appropriate manpower (experts) for 
conducting lEE study. 

5.1 	Time Schedule 

The study shall be completed within 63 days upon approval of the ToR. The work schedule is 
presented in the following table: 

Table 5.1: Time Schedule 

Activities 
Month I Month 2 Month 3 Month 4 

12341234 123 41234 
- 

1 Desk Study — I 

2 Initial Site Visit - 
3 TaR Preparation and Submission - • 
4 Comment and Approval of T0R by MoUD • - - - 
5 Affix 15 days Public Notification  

6 
Preliminary Design Information Compilation to  
prepare Project Information 

7 
Fieldwork: Baseline Documentation on 
Physical, Biological and Socio-Economic and  
Cultural Environments 

8 Public Consultation and Collection of 
Recommendation Letters from VDCs 

— - — 

10 Analysis and Interpretation — • • 
Preparation and Submission of Draft lEE 
Report 

• - - - 

12 Comments from MoUD I I 

14 Final Report Preparation - 
15 Submission of the Final Report A 

	

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 	lEE Team Composition 

The followiiig expeits / speuitist will be involved In lEE study. 

• Environmental Specialist 
• Drainage and Sewerage Specialist 
• Sewage Treatment Specialist 
• Roads Specialist 
• Hydrologist and Hydro-geologist 
• Geologist I Geotechnical Engineer 
• Sociologist and Ecologist I Botanist 

. ( X C  
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6 	SPECIFIC IMPACTS/ISSUES OF THE PROPOSAL IMPLEMENTATION ON 
THE ENVIRONMENT 

The proponent shall assess and evaluate the possible impacts of the proposed Sub-project on 
socio-economic, cultural, physical, chemical and biological aspects for construction, operation 
and maintenance periods in the following areas: 

6.1 	Adverse Impact/ Issues 

6.1.1 Social and Economic Impact/Issues 

The issues and concerns related to socio-economic environment includes, but not necessarily 
limited to the following: 

Construction Stage 

• 	Land and Building acquisition and compensation (where required and applicable); 
• 	Demolition of permanent and temporary structures as a part of site clearance; 
• 	Nuisance to pedestrian and traffic congestion; 
• 	Impacts on public/private utilities and access to them; 
• 	Nuisance from construction camps; 
• 	Alternative fuel for cooking and bitumen heating; 
• 	Risk of health and safety hazards to workers from dust and other accidents; 
• 	Loss of livelihood for businesses due to excavation works; 
• 	Occupational health and safety; 
• 	Inflow of labour and cash may disrupt social setting and affect law and Order 

situation; 

Operation and Maintenance Stage 

• 	Risk of health and safety hazards to workers from hazardous materials which may 
be contained in waste water; 

• 	Blockage of drainage and nuisance to neighboring areas due to overflow and 
flooding; 

• 	Nuisance to neighboring areas due to odor, insects and rodent 
• 	Risk of poor management of public structures such as public toilets, school toilets 

etc; 

6.1.2 Physical, Chemical and Cultural Impact/Issues 

The issues and concerns related to the cultural, physical and chemical environment includes, but 
not necessarily limited to: 

Construction Stage 

• 	Possible impact on cultural, religious and historical sites; 
• 	Impact on public and important places; 
• 	Temporary Disruption of Public Utilities. Reinstatement and Re-location of existing 

Services as: electrical poles and cables, water supply pipenes, telephone line, 
irrigation canal crossings etc; 

• 	Landscape disturbance and change in land use; 	. 
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• 	Land stability, soil erosion and downstream sedimentation due to excavation and 
stockpiling of construction materials; 

• 	Risk of pollution of ground and river water due to seepage of waste water; 
• 	Deterioration of air quality and increase in dust/suspended particulate matter; 
• 	Rise in Noise level and vibration due to construction work; 
• 	Risk of Industrial waste directly discharged to sewer and drain; 
• 	Leakage of oil, grease and other materials; 
• 	Solid wastes disposal generated by the construction workers; 
• 	Water pollution due to haphazard spoil disposal; 

• 	Impact due to Operation of Quarries and borrow pits; 

Operation and Maintenance Stage 

Pollution of ground and river water due to seepage of waste water; 

Removal and disposal of sludge; 
Nuisance to neighboring areas due to odor, insects and rodent; 

6.1.3 Biological Impact/Issues 

The issues and concerns related to biological environment includes, but not necessarily limited to 
the following: 

Construction Stage 

Clearing of vegetation specifically road side plantation; 

Operation and Maintenance Stage 

Birds hazard 
Aquatic life - water pollution 

6.2 	Beneficial I Enhancement Activities 

6.2.2 Beneficial impact/activities 

• Availability of local construction workers and employment opportunities 
• Developed infrastructure for the treatment of waste water 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 establishment of basic drainage facility and 
providing improved access. 

6.2.3 Enhancement Activities 

Any enhancement issues raised/found during the study will be included in final lEE study. 

6.3 	Management Issues 

After detail analysis of likely impacts of the project activities on the local environment, a 
mechanism should be included in the lEE report to augment the beneficial impacts and minimize 
the adverse ones. The environmental management plan (EMP) should account for the mitigation 
measures for each impact identified, monitoring of impacts and environmental auditing 
components, including environmental management responsibilities. Furthermore, the lEE study 
should take into account project execution issues, as appropriate, strict 1cagement of 
contractor's work and use of appropriate technologies for road construction.çt 
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7 	ALTERNATIVE ANALYSIS 

Alternative analysis shall be made as per EPR, 1997. The Proponent shall analyze the likely 
environmental impacts of project activities in all possible alternative with due consideration of 
alternatives. The analysis of the proposal shall focus on the following issues: 

7.1 	Design 

Assess and analyze alternative design options including design configuration, waste water 
treatment options, sewerage collection chambers, traps, road surfacing etc will be evaluated and 
least affecting one will be recommended including other appropriate design components. 

7.2 	Project Site 

Assess alternative routes that may avoid significant environmental impacts like minimizing tree 
clearance. The sewage treatment unit and allied structures, overflow unit and other associated 
facilities including the conveying routes may be diverted to save the natural environmental 
setting if warranted. 

7.3 	Technology, Procedure of Operation, Time Schedule, Raw Materials to be 
Used 

The proponent will consider the alternatives for technology, implementation procedure, and raw 
materials requirements in close coordination with the design team. In general, choices shall be 
considered in the context of cost effectiveness, labour intensive and with low risks of 
environmental hazards. 

7.4 	No Project Option 

No project option is always open. 

The likely impacts of each alternative shall be assessed and compared in terms of adverse 
environmental impacts and benefits, and the environmentally sound alternative shall be 
recommended. 

Secondary Towns integrated Urban Environment improvement Project 
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8 	MATTERS CONCERNING THE PREVENTION OF THE IMPACT OF THE 
IMPLEMENTATION OF THE PROPOSAL ON THE ENVIRONMENT 
(MITIGATION MEASURES) 

Two types of mitigation measures will be included in the lEE Report. They are benefit 
augmentation measures and adverse impacts mitigation measures. The mitigation measures will 
be included for both construction and operational stages with estimated cost for mitigation. The 
Environmental Management Action Plan (EMAP) shall be an integral part of the lEE Report. 
Mitigation measures can also be presented in matrix format. Suggested mitigation measures 
shall be pragmatic and proven in the past. 

9 	MATTERS TO BE MONITORED WHILE IMPLEMENTING THE PROPOSAL 
(ENVIRONMENTAL MONITORING PLAN) 

The monitoring plan shall categorize the type of monitoring such as compliance and impact 
monitoring parameters and/or indicators will be identified not only for construction and 
operational stages but shall also be sub categorized in terms of social-economic and cultural 
environment, physical and chemical environment and biological environment. They will be well 
documented in the lEE Report. It will also include schedule of monitoring, methods, location and 
responsible agency for monitoring. The plan shall include required manpower for the purpose of 
the monitoring. Responsibility of monitoring including estimated cost for environmental 
monitoring shall be included in the lEE Report. 

10 OTHER NECESSARY MATTERS 

The proponent shall comply with all the requirements as mentioned in the EPA and EPR 1997 
before submitting the lEE report for necessary approval. The lEE report shall adequately cover 
the aspects included in this TOR and mentioned in Schedule 5 of EPR 1997. The Report will 
clearly recommend whether an Environmental Impact Assessment is required or whether an 
Initial Environmental Examination is sufficient for the proposed subproject. 

The conclusions of the lEE 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 publication of public notice, deed of inquiry (muchulka) of 
pasting public notice, and recommendations of the concerned Municipality. 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 the 
report. A clear linkage on baseline information, impacts, environmental protection measures. 
monitoring and auditing plans shall be mäirttàinëd in the lEE repdrt. The propdhent will also 
annex the approved Terms of Reference in the report. 

11 	DELIVERABLES 

The Proponent will submit fifteen copies of the final report of the project prepared under Rule 7 to 
the concerned agency, Ministry of Urban Development in accordance with Section 5 of the 
EPA'97 and Rule 10 of EPR'97. 

i _~ rO 
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ANNEX I 

FIGURE 2.1: LOCATION MAP OF PROJECT AREA 

FIGURE 2.2: PRELIMINARY LAYOUT PLAN OF WASTE 

WATER TRETMENT PLANT 
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ANNEX 3 
Recommendation Letters 
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- 	 DRAINAGE, SEWERAGE AND ROADS IMPROVEMENT FOR BIRGUNJ 
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DRAINAGE, SEWERAGE AND ROADS IMPROVEMENT FOR BIRGUNJ 
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S.No. Name Address Occupation 	- 

. uSN- 14 Lx Meraty, Tow 	Ikt 

D hlUhifQ 	M'10 	udi'yov PipY 4 	 t31uj(Par  

3. 5uni 	M'sLd RQcmkOf 'r4- 	& 
j4ke, 	46&  

Lj. Maj Kuiv 	k,dv t Otj-ll. t4ar..t 	M^AA t.M—I 

s. L 	NoiIb w.s-i 
F'w 	,tow+1i k 

'. 5°J 
ri— B041' 	 Y4n 

. 	($J 	o) 

tnnJ t4tr,  

GktfA -10 , It5u%4 LtlJ*) 

• 

7o. 

t. 	 ctto1 

L 

	

Pj 

I3.vJ, 

nle - 

Adjvu44v&, 

. 

(I. 1 L. y 	w fv - Pvt1 	f 	%iAJLf 

________ 

tv 	k.-tlh o-,% t s k (4 c. vJ c y 4"— w 0  cr, its e1f Lffl- 	?I L7  

' - 

çfluE!P, 	8rt—

nj.. 



DRAINAGE, SEWERAGE AND ROADS IMPROVEMENT FOR BIRGUNJ 
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Annex 4: Issues Raised by Local Stakeholders 
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ANNEX 5 
Sample Checklists 
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ANNEX 6 
Photographs 



Site Photos 



ANNEX 7 
Figure 2.1: Project Location Map 
Figure 2.2: Drainage Layout Map 
Figure 2.3: Sewerage Layout Map 
Figure 2.4: Layout Map of Sewerage Treatment Plant 
Figure 2.5: Direct and Indirect Impact Zone 
Figure 2.6: Road Network Development Plan 
Figure 3.1: Typical Road Cross-Section at Core Area 
Figure 3.2: Typical Cross-Section for Secondary By-pass Road 
Figure 3.3: Typical Cross-Section for Canal Road 
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ANNEX 8 
Water Quality Test Results 



CEMAT Fax 977 -1- 4.417690. P.O.Box :3963 
E-mail : csmstlab@wlink.com.np  

Tel. No.4416389, 4436667 

Info Jeensalwaterlab.com.tip 

WATER L/\ B P. LTD Web.: www.cematwatertab.com.np  
Pawanrnarg.33. Maftidevi 46  

(Water Aijitals, Trmlme.t Co.u1*ancy & E.,Iri.mr.t Rt*arch) 	
Kalhmandu, Nepal 

WASTEWATER ANALYSIS REPORT  

Sendia - CEMATConsukancyP. Ltd Sample No. :- I Lab No.:- 519 A/12 

Collector 	CEMAT Water Lab. P. Ltd Location :- Parsauni-8, Birgunj District :- 
Source:- Sirup Khola S.0I Upstream Collection Date:- Time. 4: 15 pm 
Receipt Date :- 13 Doc. 2012 Analysts Date:- 13 Dcc. 2012 

Parameters Unit Result 	 Method 

pH - 32 E/nirwxetrir 

Totd Suspended Solids iecJL Stl( ith':tioa 

Lab.Teznprrsnirc "C 14.5 TIe', 	'Ckr 

Ammonia m,/i. as NH, 6.7 SpanAboIamdric (Neaskr's) 
COD. 90 K 2  Cr,O,, L)ijymoe 
B.O.D. i'i3O/L 35 f days inathatiog 
Total Nitrogen my/i. ai N IS i(ja'41'h1it1rThstd 

Oil & Grease xfIL < I I'snimse Gru:s'mciri, method 

QG113 , fl Y 	 Nh 
Total ColiIorns MPNJndcv/tOOm! 4.6)C10' Iritilh:pfr . .ithe Test 

Faecal Cislifoun MJ'N I8ex/1OOm/ 2.4x10 	j mftIi ,plt 1vb 1s1 

Analyzed by: 

Date: 	
1

3) 

Checked by:%*-1,-1`> 

Date: 

Authorized sign: 

Date: .2.Ja,ri ,: 19 

I% 

- The smelts scjee oniy in die p smcezitstcd sit the uk pets &d/c,dkJ foe analyst. I 	 s Iprnduaa it neuhre in(d not imrji,,sd 

- The :spueisatsion of this repsot adesllv tsr panty cannot be used in in rmdener in tbe Couta of tao and should not be used in any msh'eesica, mcdii 
nsthout pout ontace peemossin Inim Lb 

Our Services: k Physical. Chemlcal,Bio-chemical and Biological Antysia of Water and Waite Water (II) Soll, Rock & Sedanient, Food & Beverage, Drinks, Alcohol, 

Chemical Matonat, Air etc. * Ersvlronrcscntal Monitoring * Establishment. Operation, Maintenance & Supervision of Analytical Laboratory * Training on 

Water Quality and Treatment * Quality Monitoring * Consultancy on Treatment of Water and Waste Water * EtA & other Envkonrnentnt Research. 



FA 	CEMAT 	 E-mail : ccmaVab@vAlnk.com.np  

Tel. No.4416389,4436667 

L
Info)cematwaterlab.com.np  

• WATER LAB P LTD. 	 Web.: 
Pawanmarg-33, MalildevI 

Kathmandu. Nepal 

(Water AaI)sh, Trciihment Consillancy & Environment kticarch) 

WASTEWATER ANiLYS1S REPORT 

CEMAT Consultancy P. LId Sample No. :- 2 Lab No. :- 519 B! 12 
Colieeto : CEMAT Water lab. P. Lid 1,ocation :- Chapk2v.1 District 

Source;- Süzya Kholz S.09 Downstream Collection 1)arc :- Ttma : 2:50 pin 
RaceiptDax :- 13 Dec, 2012 Ana1yis Date:- 	13 Dec, 2012 

Parsunttirs Unit Result Method 

PH . 	 - 7.3 E/ernvrnetr,c 

Total Sispcndcd Solids (L 82.5 Filtration 

Lab.Tcmperaiurc -'C 14.5 TIxam,i,r 

Ammonia JL a, N, 	 8.3 SJsd 	otwarhia' (Nw/er's) 

C.O.D. a,JL 	 70 K, cr2 0 1,. D,jrivs 

B.O.D. avJL 	 21 5 dqys iarbcl,cn 
Total  Total Nitrogen 

 
an 	 15 KjrIdab/MethS 

Oil & Gresac L 	 '] Paaww.e (trimr* ethv/ 

Total Coliform MPNInJex/iOOw1 	32.640' Marliipk Tale Tot 

Faccal CoLlorm Mpt.,rbo.,.x/,JOmI 	7.OxlO AlallWc Tb Test 

Analyzed by: 	 Checked by: 	 Authorized sign4— 
Date: 	

l ja  ec-, 	 Date: 	 U 	 Date: lfr-)1' J 
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wrrhøot prior written perrrraaonar tenon w. 

Our Services : * Physical, C hem lcal,Blo'ChefraCal and Biological Anlysls  01(l) Water and Waste Water (Ii) Soil, Rock 8 Sediment, Food & Beverage, Drinks, Ainshol, 

Chemical Material, Air etc. * Environmental Monitoring * Establishment, Operation, Mainternanco & Supervision of Analytical Laboratory * Training on 
Water Quality and Treatment * Quality Monitoring * Consultancy on Treatment of Water and Waste Water * EIA & other Enviroemontel Research. 



CEMAT  
lei. No.4416309,4436667 

Fax: 977 -11- 4417690, P.0.13ox: 3953 

WATER LAB 	
Web.: www.cematwatcrlab.com.np  

I . 	 LTD. 	 Pawanrnarg33. Mattldcvl 
Kathmandu. Nepal 

(%S'aIcrAIlllydS. Treatment CoIuutlac)' & £vlronmeuI Reusrrb) 

WASTEWATER ANALYSIS REPORT 

Sen&i:- CEMATConsultancy P. Ltd Sample No.:. 4 Lob No :- 519 D/12 

Collector:- CEZt1AT Water Lab. P. Ltd Location:- Clsapkayi- I Dsuict 

Source -- MD  Downstxcam 507 Collection Dac :iS pin 
Rccpe D*te :- ii Dcc • 2012 Analysis Dare;- 13 Dcc, 2012 

Parameters Unit Real] It IMethod 

PH - 7.4 
Total Suspended Solids tw(L 9864 Fi*ni.a 

LabTrnfle ° C 143 TSYUr 

Amm aJLsiNH, 38.7 S/zf.h* 	uhi,) 	 V  

C.O.D. Aq1L 612 K 7  Cr,O,, Dj,esiløe 

B.O.D. au'iJL 294 5 Seji zes-ubahan 

Tot*l Nitrogen AWL ms N 48 ivldab/M,thod 

Oil & Grease miJL <1 Pasiisaas Grasesret,* jeclbvd V 

Total Colilor:n MPI'.' isbn tOOmI 11x105  Multiple Tmtv Test 

Faecal Cuuiform MPN !,rirx/ t(X),el 46x10 5  ; 1ulhJtle Jkbs Test 

Amtlyzed by: 	 Checked by: 
Date:

b, '12—. 	
Date: 

ztc 

Authorized sign:t.4'j1._- 
Datc:.—. 
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f,ccr 

N-lO7-6S 
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Water Quality and Treatment * Quality Morittortng * Consultancy on Treatment of Water and Waste Waten * EtA & other Environmental Research. 
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ANNEX 9 
Rapid Environmental Assessment 

Checklist 



Environmental Screening Checklist and the 
Environmental Classification 
Rapid Environmental Assessment (REA) Checklist 

Country/Project Title: 	Nenal / STIU ElF. Birciuni 

Sector Division: 	Drainacie. Seweracie and Road and Lanes lmrovement 

SCREENING QUESTIONS Yes No REMARKS 
A. PROJECT SITING 

IS THE PROJECT AREA ADJACENT TO OR WITHIN ANY 
OF THE FOLLOWING 
ENVIRONMENTALLY SENSITIVE AREAS?  

• 	CULTURAL HERITAGE SITE X 

• 	PROTECTED AREA X 

x 
• 	WETLAND LII 
• 	MANGROVE x 

• 	ESTUARINE X 

• 	BUFFER ZONE OF PROTECTED AREA X 

• 	SPECIAL AREA FOR PROTECTING Lii )< 
BIODIVERSITY 

B. POTENTIAL ENVIRONMENTAL IMPACTS 

WILL THE PROJECT CAUSE... 

• 	encroachment on historical/cultural areas x 
disfiguration of landscape by road embankments, 
cuts, fills, and quarries? 

• 	encroachment on precious ecology (e.g. sensitive X 
or protected areas)? 

• 	alteration of surface water hydrology of waterways X No alteration of surface water hydrology of 
resulting in increased sediment in streams waterways will be made in this subproject. 
affected by increased soil erosion at construction Rather, 	the 	drainage 	and 	sewerage 
site? system will be improved to cater surface 

runoffs, waste water generation including 
treatment prior disposal of effluent to the 
water body. 



SCREENING QUESTIONS Yes No REMARKS 

deterioration of surface water quality due to silt • 	Risk is temporary associated with 
runoff and sanitary wastes from worker-based construction phase 
camps and chemicals used in construction? Materials will be handled properly, 

extension and construction of 
interceptor drains, proper 
sanitation in camps equipped with 
septic tanks. 

increased local air pollution due to rock crushing, • 	Risk is temporary associated with 
cutting and filling works, and chemicals from construction phase. 
asphalt processing? 

• 	Stone crushing plant I Hotmix plant 
/ Batching plant shall be 
appropriately located at least 500m 
from settlement & habitation fitted 
with dust suppression equipment. 

• 	Construction area shall be 
maintained damp by periodical 
spray of water. 

• 	Delivery vehicles will be covered. 
Mixing 	equipment 	will 	be 	well 
sealed and equipped as per existing 
standards. 

noise and vibration due to blasting and other civil R • 	Ensure plant and equipment 
works? conforms to best practices. 

• 	Vehicles and equipment be fitted 
with silencer and maintained to 
keep noise at minimum levels. 

• 	Workers provided with appropriate 
ear muffs/plugs. 

• 	Noise barriers be placed in urban 
and sensitive locations. 

• 	Work be restricted to day hours 
• 	dislocation or involuntary resettlement of people x The right of way where the construction 

work will take place 	is clear. 
• 	other social concerns relating to inconveniences in T • 	Dust could cause respiratory 

living conditions in the project areas that may problems. Construction area shall 
trigger cases of upper respiratory problems and be maintained damp by periodical 
stress? spray of water. 

• 	hazardous driving conditions where construction T • Traffic management plan 
interferes with pre-existing roads? implementation and monitoring. 

• 	poor sanitation and solid waste disposal in • 	Risk is temporary associated with 
construction camps and work sites, and possible construction phase. 
transmission of communicable diseases from • 	Camps shall not be located near 
workers to local populations? settlements; near water supply 

intakes; or sites that affects locals 
access to drinking water. 

• 	Ensure proper drinking water, 
sewerage and waste disposal 
facilities at the camps. 

• 	creation of temporary breeding habitats for Proper water management to ensure 
mosquito vectors of disease? no water impounding at borrow pits, 

drainage ditch etc. 



SCREENING QUESTIONS Yes No . 	. 	REMARKS 
• 	dislocation and compulsory resettlement of people x 001 is clear. 

living in right-of-way? 

• 	accident risks associated with increased vehicular . 	Adequate warning signs, safety 
traffic, leading to accidental spills of toxic materials barriers, traffic calming measures 
and loss of life? will reduce probability of accidents. 

Traffic management plan 
implementation_  and _monitorig. 

• 	increased noise and air pollution resulting from Traffic will increase but attenuation of 
traffic volume? noise through road side plantation. 

Municipality to avoid built up areas 
along critical sections for noise. 

• 	increased risk of water pollution from oil, grease • 	Ensure vehicles using the road 
and fuel spills, and other materials from vehicles comply with GoN Motor Vehicles 
using the road? and Transportation Management 

Act. 
Ensure standard vehicle servicing 
centers are established along the  
highway _at_  appropriate _locations. 

Proposed Project Classification: Should be categorized as a 'B' Project. 

Prepared by 

Name: Sarad Raj Shrestha 

Designation: Environmental Expert 

Date: July 2012 



Design & Supervision Consultant for Secondary Towns Integrated 
Urban Environmental Improvement Project (STIUEIP) 

Birganj Sub-metropolitan City, Nepal 

A. 4 

In Association with SMEC   
BOA 	CEMAT 

Ref. No. - STI -135 	 Dates: 04 August 2013 

TO, 

Mr. Shailendra Shrestha. 
The Project Manager, STIUEIP 
Project Implementation Unit, 
Birgunj Sub-Metropolitan City, Birgunj 

Sub: - 	Final lEE Report 
Drainage, Sewerage and Road Improvement for Birgunj Municipality 
STIUEIP, Birgunj 

Dear Sir, 

With reference to your letter dated July 31, 2013, please find enclosed 3 copies of 
revised final lEE Report for Drainage, Sewerage and Road Improvement for Birgunj 
Municipality incorporating comments and suggestions received from MOUD during 
presentation held before review committee on 28 July 2013. 

The clarification notes on received comments has been prepared in tabulated form 
which is also enclosed along with for your reference. 

We will be very thankful for your kind cooperation. 

Sincerely yours, 

Nagendra Jha 
Team Leader, DSC 
STIUEIP,Birgurij 

SMEC in association with 
BCE/BDA/CEMAT 
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