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EXECUTIVE SUMMARY 

 
1. The Government of Nepal requested a loan and grant from the Asian Development Bank 
(ADB) for an integrated urban development project. The impact will be the improved urban 
environment in the municipalities of Dharan, Janakpur, Nepalgunj, and Siddharthanagar. The 
outcome will be to provide population in these municipalities with better access to municipal 
infrastructure and services in a socially inclusive manner. The purpose of this initial 
environmental examination (IEE) is to examine the proposed infrastructure components in 
Dharan municipality to ensure that they will not damage the environment, and to provide 
guidance for their planning, construction, and operation. In the environmental assessment, 
potential environmental impacts are identified, their significance assessed, and strategies 
devised to avoid these impacts or reduce them to an acceptable level. These strategies (called 
―mitigation measures‖) are then incorporated into the environmental management plan (EMP). 
The EMP assigns responsibilities, timescales, and performance indicators/standards for each 
mitigation measure to make sure that they are implemented and not ignored. An environmental 
monitoring plan is also added. This recommends protocols and responsibilities for monitoring 
the operation of the project, within a range of relevant and agreed performance indicators. The 
project will be implemented by the Dharan municipality, with support from the Department of 
Urban Development and Building Construction in the Ministry of Physical Planning and Works.  
 
2. In Dharan, the following components are proposed: (i) water supply, and  (ii) community 
development programs. The community development programs will be defined during 
implementation in poverty pockets, and will be guided by the environmental assessment and 
review framework prepared for the project. The subproject will help achieve higher and more 
socially inclusive economic growth through effective, efficient, and reliable delivery of improved 
and affordable municipal services by the municipality to its citizens. The subprojects have been 
classified by ADB as environmental assessment category B as per the Safeguards Policy 
Statement, 2009, and an IEE prepared. Studies were conducted according to ADB’s Safeguard 
Policy Statement 2009 and the Government of Nepal’s Environmental Protection Rules (1997) 
and Amendment of 20 August 2007. 
 
3. The government’s legislation and ADB policy require that the environmental impacts of 
development projects are identified and assessed as part of the planning and design processes, 
and that action is taken to reduce those impacts to acceptable levels. This is done through the 
environmental assessment process, which has become an integral part of lending operations 
and project development and implementation worldwide. 

 
4. Overall, the impacts of the subprojects will be very positive for the environment and the 
public if they are properly implemented and environmental issues duly considered. Some 
negative impacts are anticipated during construction, but in specific areas and for short duration 
(dust, noise, traffic, etc.). It is expected that the adverse environmental impacts of the planned 
subprojects will in general not be significant, and can be easily and reasonably mitigated and 
prevented through adequate mitigation measures and regular monitoring during design, 
construction, and operation. This IEE will be disclosed on ADB’s website and within the project 
implementation units in Dharan and the project coordination office in the Department of Urban 
Development and Building Construction. 



 

 

 
I. INTRODUCTION 

A. Purpose of the Report  

1. The Government of Nepal requested a loan and grant from the Asian Development Bank 
(ADB) for its integrated urban development project. The project aims to improve the urban 
environment in the municipalities of Dharan, Janakpur, Nepalgunj, and Siddharthanagar. The 
project will implement urban environmental improvement, on an integrated basis. 
 
2. The project for Dharan includes: (i) improvements/rehabilitation of the existing water 
supply systems; (ii) augmentation of the water demand by drilling new wells, laying of pipes and 
installation of pumps, and the like; (iii) expansion of the existing distribution network, including 
the construction of a service reservoir; and (iv) a community development program focused on 
poverty pockets in the municipality, which will include community infrastructure such as hand 
pumps, sanitation and drainage improvements, and street paving. Table 1 provides a summary 
of the proposed components in Dharan municipality.  
 

Table 1: Dharan Project Components 
Water Supply 

B. Rehabilitation of the existing system 

 Rehabilitation of existing surface water sources (2 units) 

 Protection of transmission mains (5 km ) 

 Rehabilitation and replacement of old mains (100-300 mm, 15 km) 

 Replacement of metered house connections (2,000 units) 

 Bulk metering, construction of meter chambers at reservoirs, and 
procurement of ultrasonic flow meters 

 Rehabilitation of reservoirs (4 units) 

 Rehabilitation of existing tube wells (3 units)  

 Rehabilitation of booster pumping stations (2 units) 

C. Tube wells and pumping station development 

 Test drilling for deep tube wells (8) 

 Test drilling for shallow tube wells (10) 

 Construction of new tube wells and pumping stations (8 units) 

 Construction of transmission mains from wells (150-300 mm-diameter DI pipe 

 line, 10 km) 

 Construction of booster pumping station and sump well, including pumps, electrical, sump 
well, pump house, guard house, and compound wall (4 units) 

D. Distribution network expansion 

 Construction of distribution system (100-400 mm-diameter DI pipeline 90 km) 

 Construction of reservoir (2,000 m
3
, 1 unit) 

 Provision of 3,000 metered house connections 

Community development program 

 Water supply tube wells 

 Paving of lanes 

 Drainage 

 Public toilets 

 Private toilets 

 Composting center 

 Waste dustbin (basket) 

 Scrap materials collection centre 
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3. The purpose of this initial environmental examination (IEE) is to examine the proposed 
infrastructure components to ensure that they will not damage the environment, and to provide 
guidance for their planning, construction, and operation. In the environmental assessment, 
potential environmental impacts are identified, their significance assessed, and strategies 
devised to avoid these impacts or reduce them to an acceptable level. These strategies (called 
―mitigation measures‖) are then incorporated into the environmental management plan (EMP). 
The EMP assigns responsibilities, timescales, and performance indicators/standards for each 
mitigation measure to make sure that they are implemented and not ignored. An environmental 
monitoring plan is also added. This recommends protocols and responsibilities for monitoring 
the operation of the project, within a range of relevant and agreed performance indicators. 
 
E. Basis and Extent of the IEE Study 

1. ADB Safeguards Policy Statement, 2009 

4. The ADB’s Safeguards Policy Statement, 2009 considers environmental issues in all 
aspects of ADB’s operations. The nature of the assessment required for a project depends on 
the significance of its environmental impacts, which are related to the type and location of the 
project, the sensitivity, scale, nature, and magnitude of its potential impacts, and the availability 
of cost-effective mitigation measures. Projects are screened for their expected environmental 
impacts and are assigned to one of the following categories: 
 

(i) Category A. A proposed project is classified as category A if it is likely to have 
significant adverse environmental impacts that are irreversible, diverse, or 
unprecedented. These impacts may affect an area larger than the sites or 
facilities subject to physical works. An environmental impact assessment is 
required. 

(ii) Category B. A proposed project is classified as category B if its potential 
adverse environmental impacts are less adverse than those of category A 
projects. These impacts are site-specific, few if any of them are irreversible, and 
in most cases, mitigation measures can be designed more readily than for 
category A projects. An initial environmental examination is required. 

(iii) Category C. A proposed project is classified as category C if it is likely to have 
minimal or no adverse environmental impacts. No environmental assessment is 
required, although environmental implications need to be reviewed. 

(iv) Category FI. A proposed project is classified as category FI if it involves 
investment of ADB funds to or through FI (financial intermediaries). 

 
5. The project is classified by ADB as category B. Rapid environmental assessments 
(REAs) are provided in Appendixes 1-3.  
 
2. National Acts and Rules 
 

6. The requirement for environmental assessment in Nepal is established by the National 
Environment Protection Act (1997), and the procedures are defined in the Environment 
Protection Rules (EPR, 1997) and its amendment of 20 August 2007. 
 
7. The EPR mentions that an IEE is necessary for the supplying of drinking water to a 
population ranging between 10,000 and 100,000, and connection of new sources. This water 
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supply subproject involves supplying water to an additional population of 46,000 for the design 
year 2021. 
 

8. The legal provisions for environmental protection in Nepal are provided in different acts 

and regulations in Appendix 4. Nepal is also a signatory to many international agreements and 
conventions related to environmental conservation, such as:  
 

(i) Plant Protection Agreement for Asia and the Pacific Region, 1956  
(ii) Convention on International Trade in Endangered Species of Wild Fauna and 

Flora (CITES, 1973)  
(iii) Convention Concerning the Protection of World Cultural and Natural Heritage 

(World Heritage Convention), 1972  
(iv) International Tropical Timber Agreement, 1983  
(iv) Convention on Biological Diversity, 1992 

  
9. Nepal’s procedures for environmental assessment of development projects are 
described in the Environment Protection Act (EPA), 1997 and the Environment Protection Rules 
(EPR), 1997 and Amendment of 20 August 2007. Projects that need EIA and IEE are listed in 
the EPR. The responsibility for undertaking IEEs for the proposed subprojects lies with the 
Department of Urban Development and Building Construction (DUDBC) as the proponent, on 
behalf of the Ministry of Physical Planning and Works (MPPW). Public involvement, including 
notification of stakeholders, dissemination of information, and consultation, is a requirement, 
particularly during the review and approval of the IEE reports.  
 
10. The process for carrying out this IEE in Nepal is as follows: 

(i) The responsibility for undertaking and approving an IEE lies with DUDBC (the 
proponent) and MPPW (the executing agency).  

(ii) The environmental assessments are carried out by consultants hired by DUDBC. 
IEEs are approved by the respective ministries. All EIAs are approved by the 
Ministry of Environment (MOE). 

(iii) Public involvement, including notification of stakeholders, dissemination of 
information, and consultation, is a requirement, particularly during the review and 
approval of the IEE report.  

(iv) DUDBC prepares the terms of reference (TOR) as described in the format of 
Schedule 3 of EPR, 1997, and submits it to MPPW.  

(v) MPPW processes the TOR, reviews it, and if not satisfied, returns it with 
comments for improvements.  

(vi) If satisfied, the ministry approves it and informs the consultant through DUDBC. 
(vii) DUDBC will arrange for the study to be conducted by a consultant as soon as the 

TOR is approved by the ministry.  
(viii) The IEE report will be prepared in the format as described in Schedule 5, EPR, 

1997 and in accordance with the ADB’s SPS.   
(ix) Rule 7 stipulates that a notice has to be published in Nepali in a national daily 

newspaper and also affixed in the concerned VDC or municipality, DDC office, 
schools, concerned individuals and institutions, and hospitals and health offices, 
requesting them to give written comments and suggestions within 15 days 
regarding the likely impacts of implementing the proposal on the environment. A 
deed of public enquiry also has to be prepared and included in the IEE report. 

(x) The IEE report should be submitted to MPPW through DUDBC. DUDBC will 
review the report and then forward it to MPPW for decision. Both DUDBC and 
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MPPW can send the document back to the consultant for revisions, if required. 
When approved, MPPW will inform the municipal authorities through DUDBC.  

(xi) In accordance with the provision of EPA and EPR 1997, DUDBC should 
implement the proposed project only after the approval of the IEE report, which 
will be monitored and evaluated by MPPW through DUDBC. 

 
11. In this technical assistance (TA), the requirements of ADB and the government have 
been combined and this report is based on the structure given by ADB. 
 
12. Permits and clearances required. Obtain letters of approval/permits and agreement 
for:  

(i) temporary acquisition of land and properties;  
(ii) digging of roads from the municipality;  
(iii) cutting of trees from the district forest office;  
(iv) shifting sections of utility lines if needed from relevant authorities; and 
(v) operation and location of the landfill site from the Civil Aviation Authority.  

 
3. Objectives and Scope of the Environmental Study 

 
13. The objectives of the IEE are to: 
 

(i) provide information about the general environmental settings of the project as 
baseline data; 

(ii) provide information on potential impacts of the project and the characteristics of 
the impacts, as well as magnitude, distribution, affected groups, and duration; 

(iii) provide information on potential mitigation measures to minimize the impact, 
including mitigation costs; 

(iv) assess the best alternative project with most benefits and least costs in terms of 
financial, social, and environmental aspects;  

(v) provide basic information for formulating management and monitoring plans; 
(vi) avoid costs and delays in project implementation due to unanticipated 

environmental problems; 
(vii) allow project proponents, designers, implementing agencies, and funding 

agencies to address environmental issues in a timely and cost-effective fashion 
during the feasibility stage, and reduce the need for project conditionalities  when 
appropriate steps are taken in advance or incorporated into the project design; 

(viii) provide an opportunity for public involvement in the planning stage of the project; 
(ix) facilitate early agreement on contentious issues; 
(x) assist in the scoping process of environmental impact assessment, if necessary; 
(xi) economize in the human resource and budget allocation for any subsequent 

environmental impact assessment; and 
(xii) determine if an environmental impact assessment is necessary. 
 

14. This IEE discusses the environmental impacts and mitigation measures relating to the 
location, design, construction, and operation of all physical works under the project. 
 
3. Objectives and Scope of the Environmental Study 
 
15. The background data for the IEE has been collected from ADB and the government’s 
reports, literature, the internet, documents, consultations, interviews of other organisations 
working in the area, results of socioeconomic surveys, field visits, focus group discussions, and 
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existing reports collected from other organisations. The IEE was prepared by following the 
regulations of the Government of Nepal and the ADB Safeguards Policy Statement. 
 
 

II. DESCRIPTION OF THE PROJECT 

A. Type and Need of the Subproject 

16. The project includes (i) improvements/rehabilitation of the existing water supply systems; 
(ii) augmentation of the water demand by drilling new wells, laying of pipes, and installation of 
pumps, and the like; (iii) expansion of the existing distribution network, including the 
construction of a service reservoir; and (iv) a community development program focused on 
poverty pockets in the municipality, which will include community infrastructure such as hand 
pumps, sanitation and drainage improvements, and street paving.  
 
B. Description of the Subproject 

1. Water Supply System Improvements/Rehabilitation 
 

17. The purpose of the proposed water supply subproject is to improve the town’s water 
supply system. The components of the subproject are given in Table 2. 
 

Table 2: Proposed Water Supply Components 
Water Supply 

C. Rehabilitation of the existing system 

 Rehabilitation of existing surface water sources (2 units) 

 Protection of transmission mains (5 km) 

 Rehabilitation and replacement of old mains (100-300 mm, 15 km) 

 Replacement of metered house connections (2,000 units) 

 Bulk metering, construction of meter chambers at reservoirs, and 
procurement of ultrasonic flow meters 

 Rehabilitation of reservoirs (4 units) 

 Rehabilitation of existing tube wells (3 units) 

 Rehabilitation of booster pumping stations (2 units) 

D. Tube wells and pumping station development 

 Test drilling for deep tube wells (8) 

 Test drilling for shallow tube wells (10) 

 Construction of new tube wells and pumping stations (8) 

 Construction of transmission mains from wells (150-300 mm-diameter DI pipeline, 10 km) 

 Construction of booster pumping station and sump well, including pumps, 
electricals, sump well, pump house, guard house, compound wall (4 units) 

E. Distribution network expansion 

 Construction of distribution system (100-400 mm-diameter DI pipeline, 90 km) 

 Construction of reservoir (2,000 m
3
, 1 unit) 

 Provision of 3,000. metered house connections 

 
18. The groundwater availability was confirmed by a hydrogeological and geophysical study 
in June 2011. The study concluded that the area south of the Bishwakarma Temple, extending 
towards the east near Dharan municipality, south of the Uday community forest and south up to 
the Seuti Bridge crossing of the Koshi Highway of the municipality, is potentially adequate in 
groundwater availability. During the detailed design period, investigation wells will be drilled to a 
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depth of 200 m within a 1 km east-west direction or north of Nepal Water Supply Corporation 
(NWSC) well no. 7 and south of Bishwakarma Temple in the Koshi Highway. With the 
experience of NWSC wells performance in the vicinity, it can be assumed that the discharge of 
the wells will be more than 15 l per second in the investigation wells. The water quality in these 
investigation wells can be assumed to be the same as that of the existing NWSC wells further 
south from the location. If good aquifers are found, then the investigation wells can be turned 
into production wells. The point for drilling in these areas will be located by an expert during 
project implementation. The abstraction will not exceed NWSC abstraction rates. 
 
 

III. DESCRIPTION OF THE ENVIRONMENT 

A. Physical Resources 

19. Location and topography. Located 550 km southeast of Kathmandu, Dharan is one of 
the three major urban centers of the Sunsari District of the Eastern Development Region. It is 
situated at the foothills of the Mahabharat range at an altitude of 350 m above mean sea level, 
with its southern tips touching the edge of the Terai. Dharan lies in the Koshi Zone at latitude 
260 49’ N and longitude 870 17’ E. It is bounded by the Sardu Khola in the northwest, the Seouti 
Khola in the east, and Charkoshe Jhadi (jungle) in the south, and the elevation ranges from 235 
m to 520 m above mean sea level. 
 
20. Biratnagar airport lies 42 km south of Dharan and operates flights to Kathmandu and 
other destinations in the region. It is connected to Itahari on the National Highway, 20 km away, 
and to Dhankuta, the headquarters of the Eastern Development Region, 50 km away.  
 
21. Geology and soils. Dharan lies in a precarious location, with main settlements sitting on 
fan deposits of Sardu and Seouti Kholas. The area is frequently endangered by floods, 
particularly at Bikashtol in the west by Sardu and at Nirajanbasti in the east by Seouti Kholas 
during monsoon season. The area is underlain by tertiary sediments (Siwaliks) in the north and 
quaternary sediments (Terai Plain) in the south. The main frontal thrust (MFT) marking the 
contact between Siwalik and Terai runs along the break of slope a little north of the main 
settlement of Dharan. Main boundary thrust (MBT) separates the rock sequences into Middle 
Mountain and Siwalik. Siwalik rocks show gentle to steep dips due north, northeast, and 
northwest. The valley floor setting consists of nine units of quaternary, recent sediments of 
alluvial, residual, and colluvial types. Three divisions of Siwalik are recognized in Dharan. 
Riverbank cutting in Sardu and Seouti Kholas is severe. Badland development due to rapid 
erosion in the immediate vicinity of these kholas is enhancing the vulnerability of the area to 
natural hazards (Duvadi K, undated). 
 
22. The rocks found are grey, micaceous, friable sandstones, conglomerate (quite hard to 
soft and friable), and mudstone (soft and tending to slake and disintegrate on exposure). 
 
23. Climate. Mean temperatures range from 170C in January to 280C from May to August. 
The minimum temperature of 50C occurs in January, and a maximum of 410C in June. The 
mean annual rainfall is about 2,000 mm, 75% occurring during the monsoon period of July–
September.  
 
24. Air and noise pollution. The major sources of air pollution are vehicular emissions, the 
burning of solid wastes and agricultural by-products by the households, industrial pollution, and 
dust pollution from gravelled and earthen roads. An air pollution survey done in 2007 showed 
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high levels of SO2, NO2, and CO, whereas other parameters were within World Health 
Organization (WHO) standards. 
 
25. A 24-hour ambient air quality monitoring was conducted by SEAM-N, and the air quality 
tested at two places in Dharan Municipality is presented in Table 3. 
 

Table 3: 24-Hour Ambient Air Particulate Matter 
S.N Location  TSP PM10 PM10% 

in TSP 
PM2.5 PM2.5% 

in TSP 
Remarks 

1 Bhanu Chowk 152 143 94 72 50 Main Chowk bus park area 
2 BPKIHS 114 103 90 63 61 Hospital area 

        Source: SEAM-N, 2007. 

 

26. The B.P. Koirala Hospital is the least polluted area. The values recommended by Nepal 
Ambient Air Quality Standard (provisional), NAAQS are: PM10 = 120, TSP = 150. 
  
27. Major air polluting gaseous contents such as SO2, NO2, CO, and lead were also 
measured in the same two places, and the recorded values are provided in Table 4. 
 

Table 4: 24-Hour Ambient Air Particulate Matter (SO2, NO2, and CO) 
S.N. Location Date Monitoring Hour Observed Concentration (µg/m

3
) 

NOX SOX CO Lead (Pb)  

1 Bhanu Chowk 21-12-2006 1:35 p.m.-9:35 
p.m. 

1.67 8.94 3420 0.005 

10:0 p.m.-6:00 
a.m. 

0.33 N. D. (<6.0) - 0.028 

06:15 a.m.-1:35 
p.m. 

1.73 6.86 - N. D. (<0.001) 

2 BPKIHS 22-12-2006 2:30 p.m.- 10:30 
p.m. 

1.09 9.08 570 N. D. (<0.001) 

10:50 p.m. -6:50 
a.m. 

0.67 6.28 - 0.005 

7:05 a.m. - 2:45 
p.m. 

1.08 N. D. (<6.0) - N. D. (<0.001) 

        Source: SEAM-N, 2007. 

 

28. The recommended values for SO2, NO2, and CO are 20 µg/m3 (WHO), 40 µg/m3 (WHO), 
and 10,000 µg/m3 (United States Environmental Protection Agency or USEPA) respectively. 
The value obtained from measurement in Table 4 shows that the values of NO2, SO2, and CO 
are much less where detected, and all the values lie within the recommended values. 
 
29.  In Dharan municipality, the noise pollution is due to mainly motor vehicles (mainly old 
vehicles and power horns) and industries. From the sound pressure level data provided by 
SEAM-N, the average day and night noise level is 66 dB and 67 dB at Bhanu Chowk and 
BPKIHS, respectively.  
 
30. Water resources. Two rivers, namely the Seouti Khola and Sardu Khola, demarcate the 
municipal boundary in the east and west. In addition, there are three dry rivulets flowing through 
the city, the Khahare Khola I at the west near Sardu Khola, Khahare Khola II in the middle of the 
city, and BhoudeKhola, about 600 m east of Khahare II. Bhaudi Khola and Khahare II meet one 
another inside the forest before meeting the Seouti River, at a distance of about 6 km southwest 
of Dharan, whereas Khahare I meets Sardu Khola near the southern boundary of the forest. The 
ground in Dahran is a relatively permeable sedimentary deep conglomerate soil. Ground water 
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is very deep; there are no shallow wells in the town. Groundwater depth is thought to be more 
than 100 m. 
 
B. Ecological Resources 

31. Flora. The vegetation in the Charkoshe Jhadi (jungle) in the south of Dharan consists of 
sal (Shorea robusta), bot dhainyaro (Lagerstromeia parviflora), some karma (Adina cordifolia), 
asari (Mussaenda frondosa), chilaune (Schima wallichii), siris (Albizzia mollis), hade (Zigyphus 
incurva), saaj (Terminalia alata), tantari (Dillenia pentagyana), and kali kath (Myrsine 
semiserrata). 
 
32. Fauna. The bird species found in and around Dharan are kalij (Lophura leucomelana), 
luiche (Gallus gallus), mayur (Pavo cristattus), dhukur (Streptopelia chinensis), thulo dhanesh 
(Buceros bicornis), suga (Psittacula himalayana), lato koshero (Otus spilocephalus), chil (Milvus 
migrans) and kaag (Corvus splendens). Among these, the kalij and thulo dhanesh are protected 
species, and the mayur is classified under CITES as Appendix 1. 
 
33. Wild animals found in the Charkoshe Jhadi are mriga (Cervis duvauceli), bandel (sus 
scrofa), syal (Canis aureus), dumsi (Hystrix indica), kharayo (Caprolagus hispidus), and salak 
(Manis pentadactyla). Mriga and kharayo are classified under CITES Appendix 1. Salak is 
among the protected species.   
  
C. Social and Cultural Resources 

34. Social classification.  According to the Census 2001, the majority of the people living in 
Dharan are Hindus (60.8%) followed by Kirats (22.3%), Buddhists (11.9%), and Christians 
(2.74%). The number of people of other religions (Islam, Jain, Sikh, Bahai, etc.) living in Dharan 
is minimal and accounts for less than 1%. The languages spoken are Nepali (43.86%), Bantawa 
(14.41%), Newari (10.10%), Tamang (5.63%), and others (26%). The major ethnic groups are 
Rais (19.4%), followed by Newars (14.2%), Limbus (11.3%), Chettris (10.1%), Brahmans 
(8.6%), and Tamangs (7.1%). Others less in number are Kamis, Magars, Gurungs, 
Damais/Dholis, Ghartis/Bhujels, Muslims, Marwaris, and Tharus. 
 
35. Age. The active population of Dharan (age 15-59) in 2062 accounts for 64.1% of the 
total population (DDC Profile Sunsari, 2065). 
 
36. Employment. Although 64.1% of the population in Dharan are economically active, only 
about 2.8% of the people are jobless, as 30.9% of the people are housewives, followed by 
24.1% students. Only 14.7% of the people are occupied with agriculture, followed by 10.5% in 
business (Table 5). Besides agriculture, 50.5% of the people are involved in economic activities 
(small scale industries, trade, transportation, services, among many others). 
 

Table 5: Occupation of the Population 
SN Occupation  Population (%) 

1 Agriculture 14.7 
2 Business 10.5 
3 Education   3.3 
4 Technical   0.8 
5 Housewife 30.9 
6 Students 24.1 
7 Unemployed   2.8 
8 Not mentioned 12.8 
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 Total 100 

                                        Source: Environmental Situation of Dharan Municipality 
                                        /SEAMN 2003. 

 
37. Slums and squatter settlements. The squatter settlement in Dharan is concentrated in 
two wards (nos. 11 and 17). The high concentration is observed along Seuti and Sardu Rivers 
on the east and west boundary of the municipality. A household survey in these settlements has 
recently been carried out, and the information is being compiled. A preliminary estimation of 
squatters in town is 6,500 households, which is spread tentatively in the following wards (Table 
6):  

Table 6: Tentative Settlement of Squatters 

Wards Percent HH 

15 15% 975 

16 15% 975 

17 25% 1,625 

11 20% 1,300 

7,8,9,10,13,14 25% 1,625 

Total 
 

6,500 

Source: Unofficial, Dharan Municipality, 2011. 

38. Cultural heritage. There are no sensitive natural or cultural areas next to the 
subprojects that will be affected.  
 
D. Infrastructure 

39. Transportation. Dharan is well connected to the rest of Nepal through road 
transportation and the airport in Biratnagar. An estimated 37.9% of the roads are black-topped 
(72.4 km), 13.6% gravelled (26 km), and 47.1% fair weather. Means of transportation are buses, 
cars, motorcycles, and bicycles. 
 
40. Water supply. British Army engineers constructed the first piped water supply system in 
Dharan in 1961. At that time, the surface sources of Sardu and Khardu were the main sources 
of water. These systems are still in operation. The system was operated and maintained by the 
municipality until it was handed over to NWSC in 1982. NWSC expanded the system in the late 
1980s with the development of groundwater.. The surface water sources are Khardu Khola and 
Sardu Khola. The Khardu system was constructed in 1961, and the Sardu system in 1971. Both 
these system have been rehabilitated by NWSC over the years. During the dry season, the 
kholas have much less flow; hence there is substantial difference in production during dry and 
wet seasons. The intakes and pipelines have been washed away several times in the past. 
Table 7 provides a brief description and status of the sources. 

 

Table 7: Dharan Surface Water Sources 
Parameter Khardu Khola Sardu Khola 

Short description/ 
location of key 
assets 

Intake damaged, 150 mm CI and 200 mm DI, 
1.8-km transmission main, conveys water to 
a flocculation and sedimentation tank en 
route to Phusre reservoir and NWSC 
reservoir 

Intake damaged, 150 mm CI and 200 mm DI, 
3-km transmission main, conveys water to a 
flocculation and sedimentation tank en route 
to NWSC compound reservoir 

Yields/extraction 
by season  
mld (dry/wet) 

1.6 mld dry season 
5 mld wet season 

1.8 mld dry season 
6 mld wet season 
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Parameter Khardu Khola Sardu Khola 

Water quality and 
treatment at 
source 

Water quality satisfactory during dry season 
and highly turbid during wet season,  
flocculation and sedimentation en route to 
reservoir, water quality acceptable during dry 
season, turbid during wet season 

Water quality satisfactory during dry season 
and highly turbid during wet season, 
flocculation and sedimentation en route to 
reservoir, water quality acceptable during dry 
season, turbid during wet season 

Asset condition Intake, transmission main need 
rehabilitation/protection 

Intake, transmission main needs 
rehabilitation/protection 

 
41. Groundwater abstraction started in Dharan with the construction of three tube wells by 
NWSC, funded by IDA, in 1988.  The wells are located on southern side of the town along the 
highway. These wells pump water to a high service pumping station (HSPS1). From there, it is 
pumped to HSPS2, and then from HSPS2 to the town reservoirs. Additional tube wells were 
drilled further south along the highway in later years. Two of these new tube wells were drilled 
specifically to serve the B.P. Koirala Hospital. After delivering sufficient water to the hospital, 
surplus water is fed to the NWSC system from these tube wells. Table 8 gives a brief 
description of the tube wells. 
 

Table 8: Dharan Tube Wells 
Parameter Short Description/Location of 

Key Assets 
Yields /Extraction by 
Season 

Water Quality/ 
Treatment at 
Source 

Asset Condition 

IDA well 
no.1 

Drilled to a depth of 30 m. Drill 
hole abandoned due to difficult 
drilling condition 

  Abandoned 

IDA well no. 
2 

300/200 mm, 152 m deep tube 
well near Seoti bridge 

Produced 1.5 mld 
before well collapsed 

Good/no treatment Not working, 
damaged screen  

IDA well no. 
3 

300/200 mm, 225 m deep tube 
well near Seramora village 

3 mld during dry and 1 
mld during wet season 

Good/no treatment Good 

IDA well 
no.4 
 

300/200 mm, 170 m deep tube 
well near Seramora village 

3 mld during dry and 1 
mld during wet season 

Good/no treatment Good 

BPMH 5 For BPKHS (Hospital) Not relevant  Good/no treatment Good 
BPMH 6 For BPKHS (Hospital) Not relevant Good/no treatment Good 
NWSC 7 300/200 mm, 165 m deep, 

Hanspora VDC 
1.5 mld during dry 
season 

Good/no treatment Good 

 
42. Non-NWSC sources. Small spring sources, such as Kali Khola, Tirke, Teendhare, and 
Devi Khola, among others, are tapped by the local community to serve a few stand posts. These 
sources are unreliable and completely dry up during dry season. The percentage of total 
population served from these sources is not significant. Private tankers based at Itahari also 
occasionally supply water to the consumers during dry season. These tankers carry water from 
sources other than NWSC. Rainwater harvesting (RWH) is practiced by few houses and 
institutions. Dharan municipality is promoting RWH by installing such system in their own 
complex.   Table 9 gives a summary of the supply and current deficits. 
 

Table 9: Dharan Current Water Supply and Deficits 
Wet Season Supply MLD Dry Season Supply MLD Wet season deficit MLD Dry season deficit MLD 

13 10.90 1.41 3.51 

   MLD - million liters per day 

 
43. Water quality. The sample tests conducted by Hyundai (1996) reported that water from 
surface sources Sardu and Khardu is within desirable limits set by WHO, except for pH, which is 
low and of bacteriological standard. Water is turbid during wet season. Water from Sardu and 
Khardu are treated by flocculation and sedimentation en route to the reservoir. Alum is used as 
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a flocculant. In some periods, the water is of high quality and  is not treated.  Chemical 
parameters of groundwater from tube wells are within WHO standard. Some bacteriological 
contamination was reported by Hyundai (1996). Both surface water and groundwater are 
disinfected by chlorination at reservoirs before distribution to customers. Residual chlorine in the 
distribution system is regularly monitored by NWSC. There are few complains about water 
quality from consumers, except for certain incidents of pollution due to ingress of pollutants from 
leaked pipes. 
 
44. Transmission, storage, and distribution. Water from Sardu and Khardu are 
transmitted to Phusre reservoir by one old cast iron (CI) and one new ductile iron (DI) main. All 
the tube wells are connected to a transmission to HSPS1 and from HSPS2. Water from BP 
hospital wells are transmitted by a separate main and separate booster pump/sump to 
reservoirs located in the hospital complex. Table 10 gives details of the transmission mains. 
 

Table 10: Existing Transmission Pipelines 
Location Pipe Size Pipe Length Pipe Age 

Sardu to Phusre reservoir 150 mm CI  
200 mm DI  

 3.0 km 
 3.0 km 

Over 40 years 
Less than 10 years 

Khardu to Phusre reservoir 150 mm CI  
200 mm DI  

1.8 km 
1.8 km 

Over 40 years 
Less than 10 years 

NWSC wells to HSPS1 300 mm DI 4.6 km Over 20 years 
HSPS1 to HSPS2 400 mm DI 7.4 km Over 20 years 
HSPS2 to NWSC office compound 
reservoir 

300 mm DI 1.2 km Over 20 years 

BPH wells to HSPS 1 250/300 mm DI 5.5 km Less than 20 years 
HSPS 1 to BPH reservoirs 250 mm DI 5 km Less than 20 years 

 
45. Existing storage. The main reservoir of 2,000 m3 size located in the NWSC compound 
was constructed in 1988 and is in good condition. NWSC is constructing another 1000 m3  
reservoir adjacent to the old one. This reservoir is fed from HSPS2 and Phusre reservoir, and is 
serving a larger part of the NWSC service area. Phusre reservoir, constructed in 1961, is a steel 
tank fabricated from plate sections. Some joints of the plates are leaking. At one time the 
reservoir was abandoned by NWSC, but now it is being operated with some rehabilitation. 
Phusre reservoir, situated at a commanding height, can serve almost all parts of Dharan except 
some higher pockets. Other old damaged small capacity reservoirs are not functional at the 
moment, but could be rehabilitated and operated to serve selected small areas. Table 11 
provides summary details of all the existing reservoirs. No new land will be required for the 
construction of the new 2,000 m3 reservoir, which will be built within the existing NWSC 
compound. 

 
Table 11: Existing Reservoirs 

Location Size in M
3
 Type Condition 

Phusre 1,350 Steel Leaking, needs major repair 
NWSC compound 2,000 RCC Good  

NWSC compound 1,000 RCC Under construction 
HSPS1 500 RCC Good 
HSPS2 500 RCC Good 
Narayanchaur 60 Masonry Damaged/not used 
Laxmi Chok 70 Masonry Damaged/not used 
Chhata Chok 300 Masonry Damaged/not used 

 
46. Existing piped distribution system. The first distribution system was constructed by 
British engineers in 1961. This was expanded by NWSC in 1988. Since then, NWSC has been 
expanding the system annually by laying a few kilometers of pipelines. Some of the older mains 
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are leaking badly and pass below some buildings. These pipes require replacement and 
rerouting. The condition of DI pipes are good, but that of CI, galvanized iron (GI), and high-
density polyethylene (HDPE) pipes vary and need to be replaced at some sections. Table 12 
provides a summary of the existing distribution pipe network. The existing 12,489 water 
connections are: 12,193 metered connections, 1 unmetered, and 295 stand posts.  
 

Table 12: Existing distribution pipes 

Pipe Material Size in MM Length in KM Age (Year) 

CI 150-300 1.40 Over 40 years 

DI 80-400 52.30+ Recent-25 years 

GI 20-150 19.00+ Recent-30 years 

HDPE 25-150 6.00 10-20 years 

 
47. Service levels. The system covers all 19 wards of Dharan. It is estimated that about 
80% of the population is served by the NWSC water supply system. The system supplies water 
to its consumer for 4-8 hours during wet season. The supply hours are reduced drastically 
during the dry season, with most of the areas getting only about 2 hours’ supply. Some areas at 
the far end of the distribution system get very poor supply, with some taps going dry. The large 
number of stand posts was noted above. This is due to the almost complete lack of alternative 
water sources in the area. NWSC and the council have provided some levels of service to the 
poor. 
 
48. The majority of the people (96.88%) depend on tap water. The number of households 
having water connections by 2009 was 12,324. This is 85% of the total population. With an 
estimated increase of 450 connections per year, the number of households estimated to have 
piped water connections by 2010 is about 12,770. The remaining population rely on public stand 
posts, community taps, and springs. About 58% of the people consume water without any 
treatment without realizing the harmful effects of polluted water. Only about 1% of the people 
boil the water, whereas about 33% filter the water before drinking and 8% boil and filter the 
water. 
  
49. Operation and maintenance. NWSC distributes water to the consumers by operating 
several valves to isolated zones. The zones and durations of supply vary by season to suit the 
available water supply. Normally NWSC does not provide any connection from transmission 
mains; however, some interconnections have been made from the transmission mains to supply 
water at the southern end of the town. Well/bore pumps and the pumps at high service pumping 
stations are operated up to 20 hours during dry season and only a few hours during wet season. 
Backup generators are provided for operation of all pumps during load shedding. Well pumps 
are not pulled out and inspected regularly. Dynamic and static water levels are not monitored. 
The pumps and electricals require repair, rehabilitation, and replacement. 
 
50. Wastewater management. All systems are onsite sanitation systems. About 90% of the 
population in Dharan have toilet facilities. It is therefore rated as good. Out of these, about 76% 
have cistern flush toilets, while 14% have a pour-flush toilet. Though there is one public toilet, it 
is not in proper condition.  The systems typically consist of a large and deep concrete-lined pit 
with an unsealed base. It is thought that the lower sections of the walls are open-jointed to allow 
leakage from the lower walls of the chamber. They collect toilet wastes from the onsite water 
flush or pour-flush toilets, as well as all other domestic liquid wastes. Generally they are located 
outside the building perimeter, but in compact areas where the plot size is limited, they are 
sometimes constructed under the building. In such cases, there is an access chamber to the pit 
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from outside the building line. There is occasional emptying of the tank contents by a private 
vacuum tanker from neighbouring Itahari. The contents are dumped outside the municipal 
boundary, and there is no effective control of the dumping of these contents.  In poorer areas of 
the city, offset pour-flush latrines are used, as well as the occasional dry pit latrine. The local 
government has been successful in declaring open defecation-free zones throughout the city. 
 
51. Solid waste management. About 22.69 tons of solid waste are produced and collected 
daily through seven collection centres. At present, the waste is dumped on the banks of the 
Seouti River. Medical waste produced by the BP Koirala Memorial Hospital is managed by the 
hospital itself. The main roads in the core area are cleaned daily, combined with primary 
collection of waste heaps by roadside pickup service using tricycles. The wastes thus collected 
in tricycles are transferred to a big tractor-trailer temporarily stationed at the main chowks (e.g. 
bus park and other main road junctions) and transported to the existing dumpsite on the banks 
of the Seouti Khola for final disposal. 
 
52. The existing dumpsite along the Seouti Khola in ward no. 15 has been in operation for 
about 10 years, and is located within the Bajhagara community forest. The crudely dumped 
waste is washed out every year by the floods in the rainy season, and the people living 
downstream area occasionally complain about the hazards caused. The waste dumps are 
occasionally burned by scavengers engaged in sorting and segregating reusable or recyclable 
wastes. Inclusion of Dharan in the regional SWM system, which is under development by a 
donor project assisted by the Finnish government (with a central sanitary landfill site or SLF site 
proposed in Dangraha VDC near Biratnagar), is expected within several years. The proposed 
landfill site, which has also been occasionally used earlier as a short-term dumping site, lies in 
ward no. 8, within the so-called Langhali community forest.  
 
53. There are in total 50 sweepers (40 working in two shifts in the field and 10 at the office), 
4 supervisors, 4 drivers, and a subsection chief under the Social Welfare & Environment 
Section. A few years ago, there were reportedly 3 tractor-trailers, 1 tipper, 2 rickshaws, and 8 
carts. But at present, there are only two tractor-trailers and several tricycles (supported by the 
SEAM-N project) in operation. Composting is also practiced at the household level. Out of two 
composting chambers at the community level, one with vermicomposting is currently in 
operation, and a private plant using cocomposting (banana plant leaves mixed with cow dung) 
and integrated within a cow farm is in operation, with a a high demand for its product within and 
outside Dharan. 
 
54. The social welfare section of the municipality is conducting public awareness/motivation 
campaigns at the household level to introduce proper SW handling and 3R-principle of waste 
minimization. There are about seven scrap dealers with depots in the city dealing mainly with 
recyclable paper/cardboards, plastics, glass, and metal and selling them through big scrap 
dealers to recycling industries. One active women’s group called Nagar Stariya Batabaran 
Committee has been very active in buying and selling recyclable goods. The group was initially 
supported by the SEAM-N project and Dharan municipality. However, at present, the group is 
facing some management problems.  
 
55. Hospital waste management. The B.P. Koirala Institute of Medical Science is practicing 
proper healthcare waste management, with segregation of hazardous and non-hazardous 
wastes, disposing of the non-hazardous fractions at a dumping site and burning all hazardous 
and infectious fractions in a medical incinerator within its premise. The institute is not in a 
position to accept hazardous wastes from other nursing homes and clinics in Dharan, mainly 
due to the limited capacity of the incinerator. A recently formed NGO named KARD is trying to 
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be active in the proper management of healthcare wastes generated by other health care 
institutes, and avoiding the possibility of getting these wastes mixed with the general municipal 
waste stream. 
 
56. Drainage. Dharan is located in a sloping terrain, with altitude varying from 520 m in the 
north to 235 m in the south. Two rivers, namely the Seouti Khola and Sardu Khola, demarcate 
the municipal boundary in the east and west. The presence of these rivers, along with three dry 
rivulets (Khahare Kholas), provides a great advantage to Dharan in developing a natural storm 
water drainage system. However, the Khahare Kholas themselves become problems for Dharan 
mainly due to flash floods that occur during the monsoons, and the scouring caused by the 
floods. 
 
57.  Almost all the black-topped roads inside the city area have surface drains on both sides. 
Most of these drains are open, with the exception of drains built along the main road and 
highway, which are covered with concrete slabs. But some drains are used as sewers, although 
every household has a septic tank. Thus, there are chances of pollution of local water courses. 
Also, some open drains have become a problem due to deposition of household solid waste. 
The municipality has 58 km of surface drainage.  All the drains built in wards no. 1–12 and 18 
have their outlets either in the Khahare Khola II or in the Bhaudi Khola. A few drains built in 
wards no. 11 and 16 have outlets in Sardu Khola, while drains located in ward no. 17 have 
outlets either in Khahare I or Sardu Khola. Similarly, drains built in wards no. 14 and 15 have 
outlets in the Seouti Khola.  
 
58. There are three types of drains in Dharan (stone or brick masonry, concrete, and earthen 
drains). With regard to the shape, most the drains are of trapezoidal, while some are 
rectangular. Households use pipes to drain off their sullage water into the city system. The size 
of drains varies from a minimum of 20 cm by 30 cm to a maximum of 3 m by 1 m. The total 
length of the drains built so far is about 40 km. 
 
59. Electricity and alternative energy. All the households in Dharan are electrified through 
the national grid. About 50% of the households use fuel wood for cooking, followed by LPG, 
while 0.3% of the households use biogas and 11.7% use kerosene as fuel. 
 
60. Educational establishments. There are a total of 112 educational institutions (85 
private educational institutions and 27 owned by the government), as shown in Table 13. The 
BP Koirala Institute of Health Sciences is located in Dharan and offers MBBS and postgraduate 
degrees and modern hospital facilities. 
 

Table 13: Number of Educational Institutions 
Level Private Government Total 

Primary 45 6 51 
Lower secondary 5 5 10 
Secondary 18 12 30 
Higher secondary 8 0 8 
College 4 0 4 
University 0 1 1 
Special schools (for the blind) 0 3 3 
Technical school 5 0 5 
Total 85 27 112 

Source: Dharan Municipality, 2066. 

 
61. Communications. Some 67% of the people own radios, 65% have televisions, and 23% 
have telephones. Dharan has 1 district post office, 1 area post office, an additional post office, 
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and 11 local newspapers. Dharan has a good telecommunications system, and mobile phones 
are very common among the people. 
 
62. Health services. There are 49 health institutions in Dharan, including 6 health clinics 
working through the municipality and 1 nursing home (Table 14). B.P. Koirala Memorial hospital 
and 40 private clinics are located in this municipality.    
 

Table 14: Number of Health Institutions 
S.N Institution Total 

1 Health clinics 6 working through the municipality 
2 Subhealth post 1 
3 Private clinic 40 
4 Hospital 1 (70 bed), BP Memorial Hospital 
5 Nursing home 1 

Source: Dharan Municipality, 2066. 
 

E. Economic Development  

63. Land use. The expected population by 2031 is 232,000 and the net change in 
population from 2005 would be around 135,000, which would call for about 20,000 additional 
buildings requiring 258 ha of land, as shown in Table 15. 
 
64. The agricultural land shall be converted for habitation. The 38% existing habitable land is 
expected to be 50% by 2031. The present and future use of land is given in the table below. 
  

Table 15: Existing and future land use 

SN Land Use 2005 2031 

    Area Percent Area Percent 

1 Commercial and residential            797  38%            1,055  50% 

2 Industrial               14  1%                  14  1% 

3 Institutional            192  9%                192  9% 

4 Agricultural            769  36%                511  24% 

5 Forests/parks            190  9%                190  9% 

6 River/streams            150  7%                150  7% 

  Total         2,112  100%            2,112  100% 

 
65. Industries. Dharan is one of the major centers of industrial activity in Nepal. In 2006, 
there were 51 registered industries within the municipality (Directory of Manufacturing 
Establishments 2064, CBS Nepal).  This number increased to 116 in 2010 (Periodic Plan, 
Dharan 2011). Some 60% of the total production of the industries was exported to neighboring 
districts, mainly Dhankuta, Terhathum, Bhojpur, and Sankhuwasabha. The remaining 40% was 
consumed locally. The majority of industries are small-scale, such as rice mills, handicrafts, 
furniture, noodles, packing materials, iron grills, readymade garments, plastic goods, and food 
products. There are, however, a number of medium to large industries employing some 500 
people. Most of the industries are located within the Dharan Industrial Estate, away from 
residential areas.  
 
66. Agricultural development. Agriculture is the dominant economic activity in the 
municipality; 36.46% of the total area of the municipality (2,112 ha) is under cultivation, but only 
18% of total cultivated land is irrigated. Paddy, wheat, maize, millet, pulses, oilseeds, potato, 
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sugarcane, and vegetables are major crops grown in the municipality. The total cereal and cash 
production in 2010 was about 1,041 tons. Besides crop cultivation, livestock farming is 
practiced; some 5,000 litres of milk, 10,000 litres of yoghurt, 100 kg of ghee, and 4 tons of fish 
and meat were produced in the municipality in 2010. 
 
67. Organizations. There are 10 local NGOs and INGOs active in Dharan. In the 
municipality, there are around nine government and private commercial banks and 20 finance 
companies engaged in collecting financial deposits, undertaking investments in different non-
agricultural sectors such as trade and industries, and collecting and distributing remittances 
from abroad. 
 
68. Cultural heritage. There are 17 temples, 1 masjid, and 3 churches in Dharan where 
people worship; however, there are no cultural areas next to the subprojects that will be 
affected.  
 
69. Tourism. Apart from industrial activities, there are a number of hotels, restaurants, and 
guest houses (some 1,400) in the municipality, which is a tourist center. These establishments 
support the tourism development of the municipality and have provided important employment 
opportunities for the local people. The geographical location, climate, religious shrines, places of 
religious and historical value, cultural diversity, and heritage, among other, can make Dharan an 
important destination of national and international tourists. Dharan is the gateway to a number 
of tourist attractions of the eastern hills of Nepal, including the following: Dhankutta, Taplejung, 
Kumbhakarna Himal, Kanchenjunga, Makalu-Varun National Park, Arun Valley, Tinjure-Milke 
(Rhododendron Protection Area), Gupha Lake, Hyatrung Fall, and Sabha Pokhari.  
 
  

IV. ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 

70. The project area is within the municipal boundary. There are no sensitive ecological or 
cultural features which will be threatened by the design, location, construction, or operation of 
the project. Impacts are limited to design, construction, and operation, which can be easily 
mitigated. This section provides impacts and mitigations for each component.  
 
A. Preconstruction Phase 

71. Permits and legal considerations. It is necessary to obtain permission from relevant 
authorities if sections of utility lines need to be shifted due to design requirements, and notify 
people and restore utilities as soon as possible to overcome public inconvenience so that 
construction activities do not damage public activities. As legal obstructions may result in delay 
of work, it is necessary to obtain letters of approval and agreement for (i) acquisition of land and 
properties, (ii) disruption of water supply and irrigation canals, (iii) cutting of trees from the 
district forest office, and (iv) digging of roads. 
 
72. Groundwater intake design. To mitigate the risk of pollution of raw water supply (deep 
tube well water), safe intake sites with minimum risk of pollution shall be selected. The design 
should consider adequate source and intake protection measures, such as: (i) the well point 
should be located at a slightly higher elevation from a drainage point of view; and (ii) the annular 
space between the drilled hole and well casing should be sealed off and provision for grouting 
the well casing should be made. After completion of the construction, the well should be capped 
tightly.  The deep well bored should be well protected with a concrete platform so that surface 
water does not enter the well. Furthermore, it should be made sure that once the boring is 
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completed, the well must be chlorinated according to standards so as to disinfect the pipes and 
screen that have been placed underground.  
 
73. Safe yields. To avoid the risk of inadequate yield of the aquifer, as excessive 
abstraction could deplete the aquifer and cause ground subsidence, a program for yield 
monitoring shall be designed. Redesign the project with alternative water sources if the 
proposed abstraction rate exceeds the sustainable yield. Extraction of the new well shall be 
limited to 20 l/s. This way the interference with the existing tube wells will not be a serious 
concern.  Further, all wells shall not be operated at the same time as the design water demand. 
  
 
74. Pollution prevention. To avoid the risk of pollution of water distributed to the users, a 
protected intake and storage tanks should be designed, and the distribution pipes located away 
from drains (to avoid infiltration of drain water). Treatment systems (iron removal, chlorination) 
should be well designed to meet international standards. A drainage system should be designed 
to avoid ponding around the wells. 
 
75. Future wastewater treatment. The increase in the availability of water will automatically 
increase consumption and use, with increased production of wastewater. The drainage facilities 
and septage pumping facilities (from septic tanks) shall be improved by the municipality to meet 
the new requirements. Inadequate disposal of sludge from reservoirs and treatment plants will 
cause nuisances to affected properties. For disposal of sludge, the location and designs for 
sludge disposal sites shall be made, with the approval of the municipality. 
 
B. Construction Phase 

76. Construction camps and employment. Haphazard construction of camps for workers 
without basic amenities could result in social stress and the degradation of the local 
environment. Therefore, it is very important that workforce camps with sanitary amenities at 
designated areas should be established. The project will follow core labor standards and equal 
work for equal pay for both women and men. No children will be hired. An employment policy 
should be prepared so that the local people may not be deprived of opportunities, thereby 
raising tensions and dissatisfaction. The local people and women above the age of 14 should be 
employed and given first preference. Wages should be settled based on the District Wage 
Evaluation Committee (DWEC) with the list of employees. 
 
77. Vegetation clearance. To mitigate the impacts due to the loss of vegetation, due to 
vegetation clearance for construction of project structures and collection of fuel wood and non-
timber forest products (NTFPs) by the workforce, the following measures must be followed: 
 

(i) cut only trees that are marked and have been authorized by the district forest 
office; 

(ii) plant and rear tree saplings at the rate of 25 saplings for each felled tree; 
(iii) prohibit the use of fuel wood and timber collection; 
(iv) prohibit illegal collection and trade of NTFPs; 
(v) provide LPG/kerosene to the workforce; 
(vi) stockpile the felled trees and take permission from concerned authority for their 

use; and 
(vii) compensate all private trees and community forests affected. 
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78. Quarrying. Quarrying of construction materials may change the morphology of the rivers 
and scar the environment (through sand mining from borrow pits) due to improper mining. 
Mitigation measures include (i) obtaining construction materials from quarries approved by the 
municipality; and (ii) levelling borrow pits to suit the aesthetics of the area and restore it to its 
original state after the project is complete. Quarrying/mining activities in rivers/streams for 
extraction of construction materials shall not be done, so as not to change the river cross 
sections and longitudinal profiles. 
 
79. Occupational health and safety. Health and hygiene (unsafe working conditions, 
accidents, and transmission of communicable diseases, among others) should be given top 
priority. Provide regular health check-ups, proper sanitation and hygiene, health care, and 
control of epidemic diseases to the workforce. Launch awareness programs concerning human 
trafficking and the possibility of the spread of STDs and HIV/AIDS using brochures, posters, and 
signboards; make available first aid kits. Make available personal protection equipment (PPE) to 
all construction workers, compensate for the loss of life or any type of injuries, and provide 
insurance to the workers and training in OHS and community health and safety. Make available 
first aid kits, ambulances, and fire extinguishers in camp sites. 
 
80. Before construction begins, the contractor will inform and provide training to workers on 
the potential occupational health and safety impacts and hazards and mitigation measures to be 
used during construction. The training must be done in Nepali (or local language of the 
workers), with hand-outs distributed and information posters displayed. As most of the workers 
would be uneducated, pictorial presentations should be used during the training, depicting the 
hazards and the mitigation measures. The potential occupational health and safety 
impacts/hazards and mitigation measures for the laying of drinking water pipes and sewers in 
trenches are given in Appendix 12.  
 
81. In addition to the construction workforce, the contractor should be aware of the adverse 
health and safety impacts of the construction works on communities along the construction 
areas, which are summarized as follows: 
 

(i) poor drinking water quality supplied and polluted drinking water sources; 
(ii) pollution of air on agricultural land, vegetation, houses and humans due to dust 

and vehicular emissions; 
(iii) wastewater pollution of land, humans, receiving waters, and the environment; 
(iv) limited water quantity supplied; 
(v) nuisance due to traffic noise and vibrations;  
(vi) traffic accidents and traffic jams; 
(vii) possibility of the spread of communicable diseases among the community due to 

poor sanitation and living conditions, sexual transmission, and vector-borne 
infections in construction labor camps; 

(viii) possibility of the spread of vector-borne diseases due to stagnant water pools 
(creating mosquito breeding habitats) during construction; 

(ix) spread of food-borne diseases due to street hawkers (selling unsanitary food) 
along the construction sites; 

(x) inconvenience to the public and businesses due to road diversions; and 
(xi) possibility of accidents happening to the people of the community due to trench 

excavations. 
 

82. Pollution prevention. To avoid contamination of groundwater due to tube well 
construction, disinfect the well after drilling. 
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83. Dust control. Construction works will cause air quality deterioration and public health 
hazards due to dust generation and vehicular emissions due to (i) transportation and  
loading/unloading of construction materials; (ii) quarrying operations and operation of crushers; 
(iii) stockpiling of construction waste and construction materials; and (iv) earthworks. Mitigating 
measures to be employed are (i) transporting the required construction materials (aggregates 
and sand) when and as required and avoiding temporary storage; (ii) using tarpaulins, plastic 
sheets, or jute bags to cover the materials during transport; (iii) dust suppression in 
surroundings by sprinkling water as required at regular intervals; (iv) routine monitoring for TSP, 
PM10, and SPM to meet air quality standards (Appendix 5); (v) limiting vehicle speeds; (vi) 
seeing that vehicles comply with the National Vehicle Mass Emission Standards, 2056 BS 
(Appendix 7); (vii) fitting of mufflers in vehicles to control noise; and (viii) regular maintenance of 
equipment and vehicles. 
 
84. Trench excavation during laying of pipes could cause soil erosion, silt runoff, and settling 
of street surfaces; water could get polluted, and land degraded and becoming a nuisance to 
pedestrians. Street surfaces would settle, bringing about ponding of water. Mitigating measures 
are (i) to take precautionary measures during construction; (ii) backfilling excavated trenches 
and avoiding construction activities, as far as possible, during the rainy season; and (iii) 
providing  temporary diversions and sign boards for pedestrians. 
 
85. Community health and safety. To avoid risks from accidents on site due to the 
movement of the public and workers, ensure that health and safety measures are part of the 
contract, which includes: 
 

(i) following standard and safe procedures, e.g. shoring in trenches; 
(ii) prohibiting entry at construction sites to the public; barricading the area and 

providing warning signs; 
(iii) providing PPE to the workers; 
(iv) avoiding manual cleaning in very deep and narrow sections of the drains to avoid 

hazardous working conditions; 
(v) providing first aid kits at the site; 
(vi) keeping records of accidents; and 
(vii) providing health and accident insurance to the workers. 

 
86. Construction activities could be a nuisance to the public, important social/cultural sites, 
and schools due to generation of noise and vibrations, power horns, and access due to 
excavations and vehicle movements. Mitigating measures are: 
 

(i) providing information to the public about the work schedule; 
(ii) monitoring of noise levels regularly at site to meet the noise standards (Appendix 

6); 
(iii) fitting mufflers in vehicles to control noise; 
(iv) limiting the speed of vehicles; 
(v) banning the use of power horns in vehicles; 
(vi) regular maintenance of equipment and vehicles; 
(vii) prohibiting the operation of plants and construction vehicles between 7 p.m. and 

6 a.m. in residential areas; 
(viii) compensating for the damages caused by vibration to structures if caused by 

construction activities; 
(ix) avoiding working at sensitive times (during religious festivals in the area); 
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(x) increasing the work force in sensitive areas so as to finish the work quickly; and 
(xi) providing wooden bridges for pedestrians and metal sheets for vehicles to allow 

access across open trenches. 
 

87. Traffic management. Maintaining traffic flows and access to commercial activities is 
important during linear pipe- laying civil works. Detailed traffic plans should be prepared to help 
in mitigating traffic congestions and menaces to pedestrians and businesses, especially as the 
construction works (laying of pipes) will be concentrated within the town and also in narrow 
streets. Traffic congestion and temporary disruption to local access due to open trenches, 
excavation across roads, or road closures due to construction could have impacts on 
pedestrians, vehicles, and businesses. To mitigate this, traffic management plans should be 
developed for areas along the construction works, which are of utmost importance to minimize 
traffic flow interference from construction activities. Advance local public notifications of 
construction activities, schedules, routings, and affected areas, including road closures, should 
be made via the municipality. Signage should be erected in Nepali and English languages. Steel 
plates or other temporary materials should be used across trench facilities in key areas such as 
footpaths; pedestrian access, sidewalks, and parking areas should be arranged; and nighttime 
construction for activities in congested or heavy day-time traffic areas preferred. Onsite 
―grievance handling‖ should be provided for, trench closure must be undertaken, and 
rehabilitation facilitated as quickly as feasible. The contractor must coordinate with the 
Municipality Traffic Police Division, the authority in charge of traffic management, and get 
permissions from the municipality for digging roads.  
 
88. Maintaining services. People may be inconvenienced and their health may be at risk if 
the water supply system is shut down during construction. The mitigation measures are to plan 
work carefully to keep shutdown to a minimum; providing alternative water to affected residents; 
and liaising with the affected persons to inform them of any cessation in advance. 

 
89. Disturbance to shops. Maintaining traffic flows and access to commercial activities is 
important during linear pipe-laying civil works. The contractor will provide planks in front of 
shots, avoid street closure, expedite works in busier commercial areas, and ensure spoil does 
not block access. Night works, where necessary, will be considered in consultation with 
communities.  
 
C. Operation and Maintenance Phase 

90. Pollution prevention. The risks of contaminated water in the distribution system could 
be mitigated by regular operation and maintenance of chlorinators; regular water quality 
monitoring of water in the distribution system; immediate action in case of water quality 
problems; and training and operational supervision of system staff. Unmanaged use of chlorine 
can cause health hazards to the workers and public. The storage, in-plant handling and 
dosages must be addressed, procedures set up, and guidelines developed for the handling of 
chlorine (both bleaching powder and gaseous chlorine). First aid measures must be introduced 
for emergencies, along with the training and operational supervision of system staff. 
 
91. Community awareness. Conduct campaigns to raise awareness on health and 
environmental sanitation issues, as public health may not improve without improved practices. 
 
92. Pipe repairs. Repairs to pipe networks will disrupt business and will be a nuisance to 
the public.  Inform the public of any work in advance and avoid work during sensitive times; 
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provide walkways/bridges for people and vehicles if trenches have to be dug; provide diversions 
with the help of the police; and complete works quickly in sensitive areas. 
 
93. Occupation and community safety. As workers and the public are at risk from 
accidents at site during pipe repairs and installation of new connections, provide health and 
safety measures. 
 
94. Sludge disposal. Dispose of any sludge residue from the treatment process at 
permitted areas, such as landfills, to avoid environmental pollution due to haphazard disposal. 
 
. 
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Table 16: Water Supply: Anticipated Impacts and Mitigation Measures–Preconstruction Environmental Mitigation Plan 
Project 
Stage 

Anticipated Impacts Mitigation Measures Responsibility 

Project 
Location 
and Design 

Damage to public utilities - Obtain permission from relevant authorities if sections of utility lines need to be shifted 
due to design requirements; notify people and restore utilities as soon as possible to 
overcome public inconvenience. 

DSC/municipality 

 

Legal obstructions resulting in delay of 
work 

 

- Obtain letters of approval and agreement for (i) acquisition of land and properties, (ii) 
disruption of water supply, and irrigation canals, (iii) get required permits (e.g. cutting 
trees) from the district forest office, and (iv) digging of roads 

DSC/municipality 

 

Risk of pollution of raw water supply 
(deep tube well water) 

- Safe intake sites with minimum risk of pollution shall be selected.  

- Adequate source and intake protection measures shall take place. The well point 
should be located at a slightly higher elevation from a drainage point of view. The 
annular space between the drilled hole and well casing should be sealed off and 
provision for grouting the well casing— the depth would depend on the hydro-geological 
conditions encountered during construction—should be made. After completion of the 
construction, the well should be capped tightly.  The deep well bored should be well 
protected with a concrete platform so that surface water does not enter the well. 
Furthermore, it should be ensured that once the boring is completed, the well must be 
chlorinated according to the standards so as to disinfect the pipes and screen that have 
been placed underground. 

DSC 

Risk of inadequate yield of the aquifer; 
excessive abstraction could deplete 
aquifer and cause ground subsidence 
and shortage of well water. 

- A program for yield monitoring shall be designed (the abstraction percentage of the dry 
season flow). 

- Redesign project with alternative water source if proposed abstraction rate exceeds 
sustainable yield. 

- Extraction of the new well will be limited to 20 l/s. This way the interference with the 
existing tube wells will not be a serious concern. Further, all four wells shall not be 
operated at the same time.  

DSC/municipality 

 

Risk of pollution of water distributed to 
the users due to inadequate structures 
of water supply system 

 

- Protected intake and storage tanks shall be designed and distribution pipe located 
away from drains (to avoid infiltration of drain water).  

- Treatment system (iron removal, chlorination) shall be designed to meet international 
standards. 

- Drainage system to avoid ponding around the wells should be designed. 

DSC 

The increase in the availability of water 
will automatically increase the 
consumption and use, with increased 
production of wastewater. 

The drainage facilities and septage pumping facilities (from latrines) shall be improved 
to meet the new requirements. 

DSC/,municipalit
y 

Inadequate disposal of sludge from 
reservoirs and treatment plant will 
cause nuisances to affected properties 

 

Dispose of sludge at designated locations with the approval of the municipality. DSC/municipality 
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Project 
Stage 

Anticipated Impacts Mitigation Measures Responsibility 

 Community health and safety: traffic 
accidents and vehicle collision with 
pedestrians during material and waste 
transportation; falling into trenches 

- Plan routes to avoid times of peak pedestrian activities. 
- Maintain vehicle speeds. 

- Provide road signs and flag persons to warn. 

- Provide barriers and close trenches quickly.  

- Keep public away from active construction sites. 

Contractor 

DSC= design and supervision consultant. 

 
Table 17: Water Supply: Anticipated Impacts and Mitigation Measures–Construction Environmental Mitigation Plan 

Project 
Stage 

Anticipated Impacts Mitigation Measures Responsibility 

Construction 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Haphazard workforce camps resulting in social stress and 
degradation of local environment 

- Establish workforce camps with sanitary amenities at 
designated sites only. 

Contractor/DSC  

 

Local people may be deprived of opportunities, minors may be 
employed 

- Employ local people  (not under age 14), especially women, 
in jobs. 

- Settle wage rate based on DWEC and provide the list of 
employees to DSC. 

Contractor/ DSC 

 

Loss of vegetation due to vegetation clearance for construction of 
project structures, and fuel wood and NTFPs collection by 
workforce  

- Cut only trees that are marked and have been approved by 
the district forest office. 

- Plant and rear tree saplings at the rate of 25 saplings for 
each felled tree. 

- Prohibit the use of fuel wood and timber collection. 

- Prohibit illegal collection and trade of NTFPs.  

- Provide LPG/kerosene to workforce. 

- Stockpile the felled trees and take permission from 
concerned authority for their use. 

- Compensate all private trees and community forests 
affected. 

Contractor/DSC 

 

Changes in the morphology of the streams and scars on the 
environment due to improper mining of construction materials (sand 
and gravel)  

- Obtain construction materials from quarries approved by the 
municipality. 

- Borrow pits should be leveled so as to suit the aesthetics of 
the area and restore it to its original state after the project is 
complete. 

- Quarrying/mining activities in river/streams for extraction of 
construction materials shall not be done so as to change the 
river cross-sections and longitudinal profiles. 

Contractor, DSC 

Hazards to health and hygiene and safety of workers (unsafe 
working conditions, accidents, fire hazard, transmission of 
communicable diseases, among others) 

- Provide regular health checkups, proper sanitation and 
hygiene, health care, and control of epidemic diseases to the 
workforce. 

- Make available first aid kits, ambulances, and fire 

Contractor, 

municipality 
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Project 
Stage 

Anticipated Impacts Mitigation Measures Responsibility 

 

 
Construction 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

extinguishers in camp sites. 

- Make available personal protection equipment (PPE) to all 
construction workers and compensate for the loss of life or 
any type of injuries. 

- Provide insurance to the workers and training in OHS and 
community health and safety. 

- Launch awareness programs concerning human trafficking 
and the possibility of spread of STDs and HIV/AIDS using 
brochures, posters, and signboards.  

Contamination of ground water during tube well construction Disinfection of the well after drilling  Contractor/DSC 

Air quality deterioration and public health hazard due to dust 
generation and vehicular emissions during transportation, 
loading/unloading of construction materials 

- Transport required construction materials (aggregates and 
sand) when and as required; avoid temporary storage. 

- Use tarpaulins/plastic sheets/jute bags to cover the desilted 
material during transport. 

- Dust suppression on surroundings by sprinkling water as 
required at regular intervals. 

- Routine monitoring of dust (TSP, PM10) to meet air quality 
standards (Appendix 5). 

- Limit vehicle speed. See that vehicles comply with the 
National Vehicle Mass Emission Standards, 2056 BS 
(Appendix 7). 

- Regular maintenance of vehicles 

Contractor/DSC 

Trench excavation could cause soil erosion, silt runoff, and settling 
of street surfaces; water could get polluted; land values would be 
degraded and become a nuisance to pedestrians. Street surfaces 
would settle, bringing about ponding of water. 

- Precautionary measures should be taken during 
construction.  

- Backfilling of excavated trenches should be done and 
construction activities should, as far as possible, be avoided 
during the rainy season. 

- Temporary diversions and signboards for pedestrians to be 
provided 

Contractor/DSC 

Disturbance to shops 

 

Maintain traffic flows and access to commercial activities 
during linear pipe-laying civil works. Provide planks in front of 
shots, avoid street closure, expedite works in busier 
commercial areas, and ensure spoil does not block access. 
Night works, where necessary, will be considered in 
consultation with communities.  

Contractor/DSC 

Risks from accidents on site due to movement of public and 
workers 

- Ensure that health and safety measures are part of the 
contract, which include: 

 following standard and safe procedures, e.g. shoring in 
trenches; 

 prohibiting entry at construction sites to the public; 

Contractor/ DSC 
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Project 
Stage 

Anticipated Impacts Mitigation Measures Responsibility 

 

 

Construction 

 

  

barricading the area and providing warning signs; 

 providing PPE to the workers; 

 avoid manual cleaning in very deep and narrow sections 
of the drains to avoid hazardous working conditions; 

 providing first aid kits at the site; 

 keeping records of accidents; and 

 providing health and accident insurance to the workers. 

Nuisance to the public, important social/cultural sites, and schools  
due to generation of noise and vibrations, power horns, and access 
due to excavations and vehicle movements 

- Provide information to the public about the work schedule. 

- Monitor noise levels regularly at site to meet the noise 
standards (Appendix 6). 

- Fit mufflers in vehicles to control noise. 

- Limit the speed of vehicles. 

- Ban the use of power horns in vehicles. 

- Regularly maintain equipment and vehicles. 

- Prohibit the operation of plants and construction vehicles 
between 7 p.m. and 6 a.m. in residential areas. 

- Compensate the damages caused by vibration to structures 
if caused by construction activities. 

- Avoid working at sensitive times (during religious festivals in 
the area). 

- Increase the work force in sensitive areas so as to finish the 
work quickly.  

- Provide wooden bridges for pedestrians and metal sheets 
for vehicles to allow access across open trenches. 

Municipality/DSC 

Traffic congestion (temporary disruption to local access due to open 
trenches, excavation across roads, or road closures due to 
construction) 

 

- Develop a traffic plan to minimize traffic flow interference 
from construction activities and advance local public 
notification of construction activities, schedule, routing, and 
affected areas including road closures. 

- Erect alternative routing signage in Nepali and English 
languages. 

- Use steel plates or other temporary materials across trench 
facilities in key areas such as pedestrian access, sidewalks, 
and parking areas. 

- Arrange for nighttime construction for activities in 
congested/ heavy day-time traffic areas. 

- Arrange for onsite ―grievance handling‖ through use of 
liaison officers. 

- Undertake trench closure and facilitate surface 
rehabilitation or paving as quickly as feasible. 

Contractor/DSC 
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Project 
Stage 

Anticipated Impacts Mitigation Measures Responsibility 

People may be inconvenienced and their health may be at risk if 
water supply system is shut down during construction. 

- Plan work carefully to keep shutdown to minimum. 

- Provide alternative water to affected residents. 

- Liaise with affected persons to inform them of any cessation 
in advance, and to ensure that they are provided with an 
alternative supply. 

Contractor/DSC 

 
Table 18: Water Supply: Anticipated Impacts and Mitigation Measures–Operation and Maintenance Environmental 

Mitigation Plan 
Project Stage Anticipated Impacts Mitigation Measures Responsibility 

Operation and 
Maintenance 

Risk of contaminated water in the 
distribution system 

- Regular O&M for chlorinators 
- Regular water quality monitoring of water of the distribution system 
- Immediate action in case of water quality problems 
- Training and operational supervision of system staff 

Municipality 

Unmanaged use of chlorine can cause 
health hazards to the workers and public. 

- The storage, in-plant handling, and dosages must be addressed, procedures set 
up, and guidelines developed for the handling of chlorine (both bleaching powder 
and gaseous chlorine), and first aid measures to be introduced for emergencies 
- Training and operational supervision of system staff 

Municipality 

Public health may not improve without 
improved practices 

Conduct campaigns to raise awareness of health and environmental sanitation 
issues 

Municipality 

Repairs to pipe networks will disrupt 
business and will be a nuisance to the 
public 

- Inform of any work in advance and avoid work in sensitive times 
- Provide walkways/bridges for people and vehicles if trenches have to be dug 
-Provide diversions with the help of the police 
-Complete works quickly in sensitive areas 

Municipality, 
Police 

Workers and the public are at risk from 
accidents at site during pipe repairs and 
installation of new connections 

Provide health and safety measures to workers and the public as during the 
construction phase 

Municipality 

Environmental pollution due to haphazard 
disposal of sludge 

Dispose of sludge at designated areas Municipality 
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D. Potential Environmental Enhancement Measures 
 
95. Potential environmental measures that shall be taken by the municipality before the 
project is commissioned are: 
 

(i) training and awareness programs in health and sanitation, occupational health 
and safety measures (OHS), community health and safety, and usage of water 
and its importance (water cost, savings, reuse, recycle, water pollution, and the 
like) for the general public; and 

(ii) technical training of supervision staff on plumbing, chlorination, water testing, 
pump maintenance and repair, treatment plant operation, and electrical works for 
water supply and sewerage projects.  
 

96. Sufficient human resources should be trained in maintaining the water systems and 
treatment plants. The efficiency of the treatment plants should be well recorded by regularly 
monitoring the water and wastewater characteristics. There are many environmental youth clubs 
in Dharan; they can be mobilized to monitor the environment in the municipality and report the 
problems. The treatment plant should have a basic laboratory for the analysis of the water 
supply and a dedicated, trained, and qualified laboratory technician. People who live near the 
construction sites should be employed in the work force to provide them with short-term 
economic gain, and people employed in the longer term to maintain and operate the new 
facilities should be residents of nearby communities. 
 
E. Transboundary and Cumulative Impacts 
 
97. There will be no environmental transboundary and cumulative impacts, e.g. air pollution, 
abstraction of water, loss of habitat, or pollution of international waterways.  The project will help 
in the development of employment opportunities and enhance the local labor skills in pipe laying 
for future works in Nepal. Groundwater yields were studied and determined adequate for future 
populations. Extraction rate based on existing practice ensures similar yields, consistent with 
recharge rates. 
 
 

V. INFORMATION DISCLOSURE, CONSULTATION, AND PARTICIPATION 

98. The ADB Safeguard Policy Statement (SPS), covering both environmental and social 
safeguards, requires meaningful stakeholder consultations and information disclosure. Also, 
Rule 7 of EPR 1997 (Nepal) states: ―Provided that, whilst preparing the report of EIA, the 
proponent shall organize a public hearing about the proposal at the area of VDC or Municipality 
where the proposal is to be implemented and collect opinions and suggestions.‖ 
 
99. Several consultations were held in different wards with different heterogeneous groups. 
The project objectives were explained and people were requested to give their opinions and 
suggestions (Table 19). 
 
100. Several meetings, workshops, and focus group discussions were held with stakeholders, 
mainly technical persons to keep them abreast of the TA and to get feedback so as to include 
them in the project design stage. DUDBC will also make copies of the IEE report and any other 
project reports for interested people, available in the Nepali language (if required) so as to 
ensure that stakeholders understood the objectives, policy, principles, and procedures. Copies 
of the IEE will be placed in the project office. 
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101. Continuous consultations will be held with the affected persons during the detailed 
design stage and during construction to hear their views and concerns, approve key aspects of 
the subprojects, plan construction works to minimize disturbances and other impacts, and 
develop mechanisms wherein the stakeholders can actively participate in the monitoring and 
evaluation of the subprojects. 
 
102. The project disclosure will be done through public information campaigns (through 
newspapers, TV, and radio) to explain the project, the disturbances that may result from project 
activities, the progress, and future plans. Comments and suggestions will be solicited from the 
stakeholders, and project progress reports and summaries provided. 
  
103. The major comments during the consultations were: 
 

(i) Water supply is inadequate in the dry season. 
(ii) There is a need for public toilets for the poor, slums, and backward people. 
(iii) Drainage improvements are necessary to avoid blockages and flooding. 
(iv) A sanitary landfill is badly needed to solve the solid waste management problems 

of the municipality, along with the provision of solid waste containers in the 
municipality. 

(v) Awareness programs on health, sanitation, and solid waste management are 
required. 

(vi) River training works is required. 
(vii) There should be non-formal education for females. 
(viii) Skills development programs for the youth and income generation programs for 

the women should be introduced. 
 
104. The scope of the IUDP Project does address all the above points. Besides major 
works in water supply, toilets (public), awareness programs, and skills development will be 
addressed by the community development program.  
 

Table 19: Meetings, Interactions, and Focus Group Discussions Held 

 
                                                
1
 Note: The Nepali calendar, is approximately 56 years and 8½ months ahead of the Gregorian calendar. 

S.N Date
1
 No. of 

participants 
Location Type of participants Topics Discussed 

1 2067/11/14 10 Dharan  Dalit (male/female) Education, health, 
sanitation, drinking water 
supply, socioeconomic 
conditions 

2 2067/11/14 11 Dharan  Narayan Tole mixed 
group 

Education, health, 
sanitation, drinking water 
supply, socioeconomic 
conditions 

3 2067/11/15 12 Dharan  Squatters 
(male/female) 

Education, health, DWS 
problems on Sukumbashi 
settlement 

4 2067/11/16 11 Dharan  User's Committee 
(male/female) 

Existing modalities of 
construction works, 
problems, prospect on UC 
in future 

5 2067/11/16 14 Dharan  Adhibashi Janajti Socioeconomic situation of 
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105. The project was presented to the municipal board, represented by all political parties, on 
10 May 2011 and thoroughly discussed (see Appendix 11). It was decided: 
 

(i) Among the project components proposed by the Integrated Urban Development 
Project for Dharan Municipality, water supply, being the top priority, was 
thoroughly discussed, and it was concluded that it should be approved. The 
municipality has requested investments in other components like drainage 
improvements and sanitation, community infrastructure, and land acquisition for 
new tube wells.  

(ii) It was also decided that a water supply management board be formed for the 
operation and management of the water supply system, and it was unanimously 
decided that support would be sought from the Ministry of Physical Planning and 
Works and the Department of Urban Development and Building Construction.  
 
 

VI.  GRIEVANCE REDRESS MECHANISM 

106. Government grievance system. As per the Local Self Governance Act 1998, the 
municipal council is responsible for evaluating the development and construction works within 
the municipality and giving necessary direction. The municipality is empowered to hear and 
settle at first instance for complaints relating to compensation for damage of crops, forced labor 
and wages, water bank and security of public properties, hidden and unclaimed properties, 
forcefully entering and staying into others’ houses, pasture, fodder, and fuel wood. It can form 
an arbitration board to hear and settle the case filled in the municipality for such complaints. The 
municipality shall form an arbitration board to hear and settle the cases filed and appoint three 
persons, as agreed upon by the parties to a case, from amongst the persons enlisted in the list 
of arbitrators.  For the purpose of hearing and settling the cases filed under this act at first 
instance, the municipality shall, immediately after constitution, prepare a list of arbitrators, 
setting out their names, surnames, and addresses as well, comprising such list from among the 
local persons, social workers, and legal experts, as are deemed appropriate, with the consent of 
such persons, and shall publish the list in the municipality’s office for public information. The 
three arbitrators shall collectively exercise the jurisdiction of arbitrators, and the opinions of the 
majority shall be deemed the decision of the arbitrators. The arbitrators shall, to the extent 
possible, negotiate with each other on the case submitted to them and have the case 
compromised. In case the arbitrators fail to compromise, they shall exercise their powers and 
decide the case. Any party not satisfied with a decision made may appeal to the concerned 
District Court within 35 days of the hearing or knowledge of the decision. 
 
107. Project-formulated grievance mechanism.  The   project-formulated   grievance 
mechanism complements the government system and will be split into three phases to quickly 
address any complaints during construction. If the complaint cannot be addressed immediately 
by the contractor or the PIU, then the three phases are activated. The system is illustrated in 
Figure 1.  

 

(male/female) Adhibashi Janjati Group, 
DWS, sanitation facilities 

6 2067/11/16 11 Dharan  Women mixed group Education, health, 
sanitation, drinking water 
supply, economic conditions 
of women 
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108. First phase. In the first phase, a grievance redress committee (GRC) chaired by an 
executive officer (EO) will come up with remedial measures. If the complainant is not satisfied 
with this decision, the issue will be brought up to the municipal board, as the second phase. 
 
109. Second phase. The project manager of the project implementation unit (PIU) is to 
activate the project GRC. This process is not to supersede or impede on the country's formal 
grievance processes. The GRC will meet as needed to determine the merit of each grievance, 
and resolve grievances within a month of receiving the complaint. The GRC will have a 
minimum of three members, and will be headed by the EO. Members of the committee may also 
include local government representative (VDC, DDC), representatives of affected persons 
(APs), affected group (AG)  with  one  male  and  one  female,  a  representative of vulnerable 
people’s  organizations active in the area concerned, a social safeguards consultant, the NGO, 
and a  representative from the project. The committee thus appointed should be sanctioned by 
the municipal board. The time-bound GRC process is illustrated in the figure below. 
 
110. Complaints should be addressed to the PIU or municipality. The PIU will keep records of 
all grievances received,  including  contact  details  of  complainant,  date  the  complaint  was 
received, nature of grievance, agreed corrective actions and the date these were affected, and 
the final outcome. The GRC should address the concerns of the complainants on issues relating 
to negative and physical impacts that they conceive would occur by the implementation of the 
particular project subcomponent. All complaints should be signed with complete information on 
name, contact address, phone number if any, so that the person can be contacted when 
required. An acknowledgement to the effect that the complaint has been received by the 
coordinator’s office should be promptly sent to the complainants. All complaints received should 
be first registered, categorized, and prioritized. The GRC should analyze and assess the 
concerns raised  by  the  affected parties, and  have  discussions and  consultations with  them. 
Records of all such proceedings should be maintained, for future reference, and the attendance 
of all participants with their signature, in particular the complainants and affected groups, should 
be recorded. If grievances cannot be addressed, the matters are brought to higher authorities 
(which could be the municipal board, court, or central government). 
 
111. Third phase. If the person is still not satisfied, then he/she can go to either the court or 
MPPW, as a third phase.  
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Figure 1: Flow Diagram for Conflict Resolution and Grievance Redress Mechanism 
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VII. ENVIRONMENT MANAGEMENT PLAN (EMP) 

112. The basic objectives of the EMP are to: 

(i) ensure that all mitigation measures and monitoring requirements will actually be 
carried out at different stages of project implementation and operation—
preconstruction, construction, and operation and maintenance; 

(ii) recommend a plan of action and a means of testing the plan to meet existing 
and projected environmental problems; 

(iii) establish the roles and responsibilities of all parties involved in the project’s 
environmental management; 

(iv) describe mitigation measures that shall be implemented to avoid or mitigate 
adverse environmental impacts and maximize the positive ones; 

(v) ensure implementation of recommended actions aimed at environmental 
management and its enhancement; and 

(vi) ensure that the environment and its surrounding areas are protected and 
developed to meet the needs of the local people and other stakeholders and 
safeguard the interests of the common people. 

 
113. This EMP will be incorporated into the bidding and contract documents, and the 
contractor will make available a budget for all environmental mitigation measures.  
 
A. Environmental Monitoring 

114. The EMP lists the mitigation measures, the parameters to be monitored (including 
location, monitoring method, and frequency) and the responsible person/institution for mitigation 
and monitoring. The program will evaluate: (i) the extent and severity of the adverse 
environmental impacts as compared to what was predicted, (ii) how effective the mitigating 
measures were and compliance with the regulations, and (iii) the overall effectiveness of the 
EMP. 
 
115. The environmental monitoring of the project includes field supervision and reporting of 
project activities prior to and during the project construction and operation in order to ensure 
that the works are being carried out in accordance with the approved design, and that the 
environmental mitigation measures are fully implemented in accordance with the EMP. 
Appendix 13 provides a template for environmental monitoring reports.  
 
B. Implementation Arrangements 

1. Executing Agency 

116. The executing agency will be the MPPW, working through its Department of Urban 
Development and Building Construction (DUDBC), and will be responsible for overall strategic 
guidance, technical supervision, execution of the project, and ensuring compliance with the loan 
covenants. The DUDBC will establish a project coordination office (PCO), led by a full-time 
project director, to execute the project; he/she will have no other duties within the DUDBC or 
elsewhere. The project director, supported by other PCO staff and consultants, will: (i) 
coordinate all activities under the project; (ii) be responsible for overall project implementation, 
monitoring, and supervision, ensuring that gender and inclusion issues are addressed 
substantively in the project cycle; and (iii) report through the Director General of DUDBC to the 
Secretary of MPPW. Representatives from Department of Roads, Department of Water Supply 
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and Sanitation (DWSS), and SWMTSC will be nominated to work with the PCO in reviewing 
technical reports of subprojects, ensure policy and design coherence, and advise the PCO and 
project implementation units (PIUs) at municipal level on technical matters of subproject 
components. The PCO will be staffed by one officer responsible for environmental compliance 
monitoring, to ensure project implementation is in accordance with ADB and government 
safeguard requirements. The PCO will be supported by a project management support 
consultant (PMSC) staffed with an environmental specialist to assist the PCO in overseeing 
relevant activities of the project. The PCO will submit environmental reports to ADB on a 
semiannual basis. 
 
2. Implementing Agencies 

117. Each project municipality will be the implementing agency for the subprojects, with a 
project implementation unit (PIU) headed by a project manager. In each municipality, a 
municipal project management committee (MPMC) will be established in order to discuss 
project implementation issues, enhance collaboration among relevant departments and 
organizations, and expedite decision-making processes, with an aim at achieving intended 
project output and outcome. MPMC will be chaired by the executive officer (EO) and comprise 
relevant department heads of the respective municipality, the social development officer of the 
municipality, chief of the divisional office of DUDBC, DWSS, and other relevant government 
departments, representatives from the district development committee and district women 
development office, four members representing the local disadvantaged communities, 
nongovernment organizations (NGOs), women's groups, and the private sector. Members will 
be selected by the groups themselves, not to be nominated by the EO or the All Party 
Mechanism in order to retain some accountability to the groups they represent, with the 
respective project manager working as member and the convener of MPMC. The PIU will be 
staffed by one officer responsible for monitoring contractor’s compliance with the EMP as well 
as preparing environmental reports to PCO. The PIUs will be supported by an environmental 
specialist in the design and supervision consultant firm. The PIU will submit environmental 
reports on a quarterly basis to the PCO.  
 
118. Environmental safeguards implementation arrangements. Environmental 
management plans (EMPs) were prepared for each municipality as part of the initial 
environmental examination (IEE) reports, and an environmental assessment and review 
framework (EARF) was prepared to guide environmental assessment and reporting for 
subprojects to be defined after Board approval. The following are institutional roles and 
responsibilities to ensure EMPs are implemented during design and construction.  
 
119. Project coordination office (PCO). The PCO will appoint one staff to oversee the 
monitoring of environmental safeguards implementation. In general, this staff will oversee 
contractor’s compliance with the environmental management plans, public complaints, PIU 
environmental monitoring, and reporting to ADB. With assistance from the environmental 
specialist on the project management support consultant (PMSC) team, the PCO is responsible 
for the following activities related to environmental safeguards: (i) confirm that IEEs with EMPs 
are updated, where necessary, by design supervision consultants (DSC) in accordance with 
ADB’s Safeguard Policy Statement (SPS, 2009), based on detailed designs and submitted to 
ADB for review and approval prior to contract award; (ii) confirm EMPs are included in the 
bidding documents and civil works contracts; (iii) ensure contractor EMPs are prepared by 
contractors prior to construction and endorsed by PIUs; (iv) establish a system to monitor 
environmental safeguards of the project, including monitoring the indicators set out in the 
monitoring plan of the EMP; (v) facilitate and confirm overall compliance with all government 
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rules, and obtain all required environmental clearances and any other environmental permits 
prior to contract award; (vi) supervise and provide guidance to the PIUs to properly carry out 
environmental monitoring and reporting; (vii) review, monitor, and evaluate the effectiveness 
with which the EMPs are implemented, and recommend necessary corrective actions to be 
taken as necessary; (viii) consolidate quarterly environmental monitoring reports from PIUs and 
submit semiannual environmental monitoring report to ADB; (ix) ensure timely disclosure of final 
IEE/EMPs in locations and forms accessible to the public; and (x) address, record, and report 
on any grievances brought about through the grievance redress mechanism in a timely manner, 
as per the IEEs. 
 
120. Project implementation units (PIUs): The four PIUs will appoint one staff to oversee 
the monitoring of environmental safeguards implementation. The PIU, with the assistance of 
DSC environmental specialists, will do the following: (i) ensure the draft IEE/EMP prepared 
during the feasibility study is updated during detailed design, where necessary; (ii) ensure EMPs 
are included in bidding documents and civil works contracts; (iii) ensure overall compliance with 
all government rules and obtain all required environmental clearances as well as any other 
environmental permits prior to contract award; (iv) oversee implementation of EMPs, including 
environmental monitoring; (v) take corrective actions when necessary to ensure no major 
environmental impacts; (vi) submit quarterly environmental monitoring reports to the PCO; and 
(vii) address any grievances brought about through the grievance redress mechanism in a 
timely manner, as per the IEEs. 
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Table 20: Water Supply: Anticipated Impacts and Mitigation Measures–Preconstruction Environmental Monitoring Plan 
Project 
Stage 

Mitigation Measures Location Responsible for 
Mitigation 

Monitoring Method Frequency Responsible 
for 
Monitoring 

Project 
Location 
and 
Design 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Project 
Location 
and 
Design 

Obtain permission from relevant authorities if 
sections of utility lines need to be shifted due to 
design requirements; notify people and restore 
utilities as soon as possible to overcome public 
inconvenience. 

Along the pipe 
alignment and 
areas to be 
affected 

DSC/municipality 
 

Final check at sites with 
utility authorities and 
information provided by the 
local residents 

As required Municipality 

- Obtain letters of approval and agreement for (i) 
acquisition of land and properties, (ii) disruption of 
water supply and irrigation canals, (iii) get 
required permits (e.g. cutting trees) from the 
district forest office, and (iv) for digging of roads 

Tube well 
construction 
site and along 
pipe alignment  

DSC/municipality 
 

Check if appropriate letters 
of approval have been 
received. RP not required, 
as land is owned by the 
municipality 

Before 
construction of 
the project 

Municipality 

Safe intake sites with minimum risk of pollution 
shall be selected.  
Adequate source and intake protection measures 
shall take place. 
The well point should be located at a slightly 
higher elevation from a drainage point of view. 
The annular space between the drilled hole and 
well casing should be sealed off and provision for 
grouting the well casing—the depth would depend 
on the hydrogeological conditions encountered 
during construction—should be made. After 
completion of the construction, the well should be 
capped tightly.  The deep well bored should be 
well protected with a concrete platform so that 
surface water does not enter the well. 
Furthermore, it should be ensured that once the 
boring is completed, the well must be chlorinated 
according to the standards so as to disinfect the 
pipes and screen that have been placed 
underground. 

Tube well sites DSC Water quality monitoring 
reports of the source/intake 
water 

Once before final 
design and 
construction; once 
a year (every dry 
season) 

NWSC, 
municipality 

- A program for yield monitoring shall be 
designed.    
- Redesign project with alternative water source 
if proposed abstraction rate exceeds sustainable 
yield. 
- Extraction of the new well shall be limited to 20 
l/s. This way the interference with the existing 
tube wells will not be a serious concern.  Further, 
all wells shall not be operated at the same time.  

Tube well sites DSC Monitoring reports of the 
source discharge; survey 
report of water demand 
downstream in the dry 
season; design reports of 
NWSCs 

Once before final 
design and 
construction; once 
a year (every dry 
season) 

NWSC, 
municipality 

- Protected intake and storage tanks shall be Tube well sites DSC Water quality monitoring Once before final NWSC, 
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Project 
Stage 

Mitigation Measures Location Responsible for 
Mitigation 

Monitoring Method Frequency Responsible 
for 
Monitoring 

designed and distribution pipe located away from 
drains (to avoid infiltration of drain water).  
- Treatment system (iron removal, chlorination) 
to be designed to meet international standards 
- Drainage system to avoid ponding around the 
wells should be designed 

along the 
distribution 
pipelines 

reports of the water in the 
network as per the 
National Drinking Water 
Quality Standards (2062 
B.S.) 

design and 
construction; 
monthly 

Municipality 

The drainage facilities and septage pumping 
facilities (from septic tanks) shall be improved to 
meet the new requirements. 

Individual 
households 

DSC/municipality Design reports As required  Municipality 

Disposal of sludge at designated locations with 
the approval of the municipality 

Sludge 
disposal site 

DSC/municipality Site observations As required Municipality 

DSC= design and supervision consultant. 

 
Table 21: Water Supply: Anticipated Impacts and Mitigation Measures–Construction Environmental Monitoring Plan 

Project 
Stage 

Mitigation Measures Location Responsible for 
Mitigation 

Monitoring Method Frequency Responsible 
for Monitoring 

Construction 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

- Employ local people  (not under age 
14), especially women, in jobs. 
- Settle wage rate based on DWEC 
and provide the list of employees to 
DSC. 

Project sites Contractor/DSC 
 

Check/verify list of employees, age 
of employees, wages 

Every month DSC 

- Cut only trees that are marked and 
have been approved by the   forest 
office. 
- Plant and rear tree saplings at the 
rate of 25 saplings for each felled 
tree. 
- Prohibit the use of fuel wood and 
timber collection. 
- Prohibit illegal collection and trade 
of NTFPs  
- Provide LPG/kerosene to workforce. 
- Stockpile the felled trees and take 
permission from concerned authority 
for their use. 
- Compensate all private trees and 
community forests affected. 

Project sites Contractor/DSC 
 

Check records of trees cut and 
planted; whether LPG/kerosene is 
available in camp site, and whether 
affected private trees and 
community forests are 
compensated 

As required Municipality 

- Obtain construction materials from 
quarries approved by the 
municipality. 
- Borrow pits should be leveled so as 

Quarries Contractor, DSC Visual inspection; discussion with 
locals; discharge measurements of 
streams before and during 
construction; changes in cross-

During 
construction 
every month 

DSC 
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Project 
Stage 

Mitigation Measures Location Responsible for 
Mitigation 

Monitoring Method Frequency Responsible 
for Monitoring 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

to suit the aesthetics of the area and 
restore it to its original state after the 
project is complete. 
- Quarrying/mining activities in 
river/streams for extraction of 
construction materials shall not be 
done so as to change the river cross-
sections and longitudinal profiles. 

section of the stream 

- Provide regular health checkups, 
proper sanitation and hygiene, health 
care, and control of epidemic 
diseases to the workforce. 
- Make available first aid kits, 
ambulance and fire extinguishers in 
camp sites. 
- Make available personal protection 
equipment (PPE) to all construction 
workers and compensate for the loss 
of life or any type of injuries. 
- Provide insurance to the workers 
and training in OHS and community 
health and safety. 
- Launch awareness programs 
concerning human trafficking and the 
possibility of spread of STDs and 
HIV/AIDS using brochures, posters, 
and signboards.  

Project sites, 
including labor 
camps 

Contractor, 
municipality 

Health records; records of outbreak 
of diseases; maintenance of health 
clinic; health complaints; number of 
awareness programs launched; 
number of persons trained 

Every week DSC, 
Municipality 

- Disinfection of the well after drilling  Tube well sites Contractor Review of contractor’s records and 
visual observations 

As needed DSC 

- Transport required construction 
materials (aggregates and sand) 
when and as required; avoid 
temporary storage. 
- Use tarpaulins, plastic sheets, or 
jute bags to cover the desilted 
material during transport. 
- Dust suppression on surroundings 
by sprinkling water as required at 
regular intervals. 
- Routine monitoring of dust (TSP, 
PM10) to meet air (Appendix 4) and 
water quality standards (Appendix 2)  

Construction 
sites and access 
roads to the sites 

Contractor Visual observations; water quality of 
receiving waters, including 
groundwater 

Once a month DSC 
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Project 
Stage 

Mitigation Measures Location Responsible for 
Mitigation 

Monitoring Method Frequency Responsible 
for Monitoring 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

- Limit vehicle speed.  
- See that vehicles comply with the 
National Vehicle Mass Emission 
Standards, 2056 BS (Appendix 7) 
- Regularly maintain vehicles. 

- Precautionary measures should be 
taken during construction.  
- Backfilling of excavated trenches 
should be done and construction 
activities should be, as far as 
possible, avoided during the rainy 
season. 
- Temporary diversions and 
signboards for pedestrians to be 
provided. 

Construction 
sites including 
pipe alignments 

Contractor 
 
 

Site observations As required DSC 

- Ensure that health and safety 
measures are part of the contract, 
which include: 

 • following standard and safe 
procedures, e.g. shoring in trenches; 

 • prohibiting entry at construction 
sites to the public; barricading the 
area and providing warning signs; 

 • providing PPE to the workers; 

 • avoiding manual cleaning in very 
deep and narrow sections of the 
drains to avoid hazardous working 
conditions; 

 • providing first aid kits at the site; 

 • keeping records of accidents; and 

 • providing health and accident 
insurance to the workers. 

All sites Contractor Site observations/ 
informal discussion with workers; 
check accident records 

Randomly DSC 

- Provide information to the public 
about the work schedule. 
- Monitor noise levels regularly at site 
to meet the noise standards 
(Appendix 6). 
- Fit mufflers in vehicles to control 
noise. 
- Limit the speed of vehicles. 
- Ban the use of power horns in 
vehicles. 

Construction 
sites 

Contractor Site observations, contractor 
records; informal discussions with 
workers and people residing nearby 

Weekly DSC 
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Project 
Stage 

Mitigation Measures Location Responsible for 
Mitigation 

Monitoring Method Frequency Responsible 
for Monitoring 

- Regularly maintain equipment and 
vehicles. 
- Prohibit the operation of plants and 
construction vehicles between 7 p.m. 
and 6 a.m. in residential areas. 
- Compensate the damages caused 
by vibration to structures if caused by 
construction activities. 
- Avoid working at sensitive times 
(during religious festivals in the area). 
- Increase the work force in sensitive 
areas so as to finish the work quickly. 
- Provide wooden bridges for 
pedestrians and metal sheets for 
vehicles to allow access across open 
trenches. 

- Develop a traffic plan to minimize 
traffic flow interference from 
construction activities. 
- Advance local public notification of 
construction activities, schedule, 
routing, and affected areas, including 
road closures. 
- Erect alternative routing signage in 
Nepali and English languages. 
- Use steel plates or other temporary 
materials across trench facilities in 
key areas such as pedestrian access, 
sidewalks, and parking areas. 
- Expedite work in front of businesses 
and shops, consider night works in 
busier areas, and provide planks and 
spaces between mounds to ensure 
no disturbance to businesses. 
- Arrange for nighttime construction 
for activities in congested/ heavy day-
time traffic areas. 
- Arrange for onsite ―grievance 
handling‖ through use of liaison 
officers. 
- Undertake trench closure and 
facilitate surface rehabilitation or 
paving as quickly as feasible. 

Construction 
sites 

Contractor Visual observation of traffic; 
complaints from travelers and 
locals; existence of signage and 
effectiveness of speed control and 
diversion measures; discussions 
with shopkeepers and businesses 

As required DSC 
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Project 
Stage 

Mitigation Measures Location Responsible for 
Mitigation 

Monitoring Method Frequency Responsible 
for Monitoring 

- Plan work carefully to keep 
shutdown to minimum. 
- Provide alternative water to affected 
residents. 
- Liaise with affected persons to 
inform them of any cessation in 
advance.  

Distribution areas 
within the 
municipality 

Contractor/DSC Observations; contractor records; 
resident interviews 

As needed DSC, 
municipality 

DSC= design and supervision consultant. 

 
Table 22: Water Supply: Anticipated Impacts and Mitigation Measures–Operation and Maintenance Environmental 

Monitoring Plan 
Project Stage Mitigation Measures Location Responsible 

for Mitigation 
Monitoring Method Frequency Responsible 

for Monitoring 

Operation and 
Maintenance 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

- Regular O&M of chlorinators 
- Regular water quality monitoring in the distribution 
system 
- Immediate action in case of water quality problems 
- Training and operational supervision of system staff 

Treatment plants 
and household 
taps 

Municipality Check if O&M manuals 
are followed; regular 
updating of staff on the 
requirements 

As needed NWSC 

- The storage, in-plant handling, and dosages must be 
addressed, procedures set up, and guidelines 
developed for the handling of chlorine (both bleaching 
powder and gaseous chlorine), and first aid measures 
must be introduced for emergencies. 
- Training and operational supervision of system staff 

Treatment plants Municipality Check if O&M manuals 
are followed; regular 
updating of staff on the 
requirements 

As needed NWSC 

Conduct campaigns to raise awareness on health and 
environmental sanitation issues. 

Municipality Municipality Records, resident 
interviews/surveys 

As needed NWSC 

- Inform of any work in advance and avoid work in 
sensitive times. 
- Provide walkways/bridges for people and vehicles if 
trenches have to be dug. 
-Provide diversions with the help of the police. 
-Complete works quickly in sensitive areas. 

Along the 
distribution lines 

NWSC Observation As needed Municipality 

Provide health and safety measures to workers and 
the public. 

Construction 
sites and 
treatment plants 

NWSC Site observations/ 
informal discussion with 
workers; check accident 
records 

Randomly Municipality 

Dispose of sludge at designated areas. Sludge drying 
beds 

Municipality Site observations/ 
informal discussion with 
workers 

Once a 
month 

Municipality 
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C. Responsibilities for Mitigation, Monitoring, and Reporting 

1. Mitigation and Monitoring 
 
121. During detailed design, the PIUs will be primarily responsible for mitigation and for 
ensuring that all identified and agreed mitigation measures are incorporated in the project 
design, most importantly, in the tender documents for construction and for construction 
supervision.  This will be ensured by the PCO. During construction, the contractor will be 
primarily responsible for mitigation and implementing the provisions in the contracts. 
Supervision and enforcement (compliance) will be undertaken by respective PIUs. During 
operation, the operators, along with DUDBC and respective municipalities, will be primarily 
responsible for mitigation under the terms of their performance agreements.  
 
 
122. During project design, the PCO will be primarily responsible for monitoring.  During 
construction, monitoring will be carried out at several different levels by the contractor, by the 
PIU, and by ADB. During operation, the operators (respective municipalities) will undertake the 
required environmental monitoring. DUDBC will retain overall responsibility for environmental 
monitoring, and will have direct responsibility for some aspects of monitoring, especially 
environmental quality and social and public health impacts.  
 

Table 23: Institutional Roles and Responsibilities in Environmental Monitoring 
S.N. Organization Roles and Responsibilities 

1 DUDBC, project 
coordination 
office (PCO) 

Ensure that all environmental measures to be adopted during different phases of 
project design, implementation, and operation have been fully adhered to as per the 
approved IEE report.  
 

2 Project 
implementation unit 
(PIU) 

Ensure that mitigation measures, as mentioned in the IEE report, are incorporated in 
the final engineering design of the project. 
Acquire permits and approval for project construction. 
Ensure all environmental measures prescribed by approved IEE have been fully 
adopted. 
Ensure that the roles and responsibilities to be borne by the consultants, NGO, 
municipality, and the contractor are incorporated in the respective agreements. 
Assist municipality on source registration and transfer of land ownership. 
Carry out water quality monitoring during the survey and design phase. 

3 Municipality Ensure all environmental measures to be adopted in the project design, construction, 
and operation have been incorporated. 
Source registration and transfer of land ownership should be in the name of the 
municipality. 
Make users and the public aware of environmental aspects that are required to be 
complied with by them. Arrange and acquire land for the system. 
 

4 Beneficiary 
community 

Ensure that hazard dumping of all wastes is controlled. 
Implement activities to support maintenance of water quality of the system. 
Ensure public participation through the municipality during project construction and 
operation. 
Assist other stakeholders, including the municipality, in environmental management 
and related activities.     

DSC= design and supervision consultants, IEE= initial environmental examination, NGO= nongovernment 
organization, PCO= project coordination office. 
 

3. Reporting 

123. The reporting system should be based on site supervision to see whether mitigation 
measures are carried out according to the monitoring plan. The construction contractor should 
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develop an environmental mitigation execution plan (EMEP) based on the EMP. The EMEP 
should be approved by the municipality and DSC. The contractor should prepare and submit 
monthly progress reports to the PIU and DSC. The DSC is responsible for checking the monthly 
progress reports submitted by the contractor, and field verifying whether or not the contractor 
has complied with the approved conditions as stated in the EMEP. The contractor’s monthly 
progress report should contain information on the works carried out, and the results of all 
monitoring and investigation works performed during that particular month. The report should 
include cases of compliance and non-compliance and the corresponding further mitigation 
measures to be adopted to correct the non-compliances. It should also include the outcome of 
the monitoring, important issues identified, and the measures to be undertaken to ameliorate 
them. The reports will suggest corrective actions where necessary.  
 
124. The PIU, with help from the DSC environmental specialist, should then prepare a 
quarterly environmental monitoring report based on the monthly report submitted by the 
contractor, and submit this to the PIU and municipality for review. The report is developed 
based on field inspection, investigation, consultation, and information given in the monitoring 
report.  The quarterly progress reports are submitted to the PCO. The PCO will submit 
semiannual environmental reports to ADB and suggest corrective actions where necessary.  
 
D. Cost Estimates  

125. Costs of all mitigation measures during the construction phase will be included in the 
tender and contract documents, and will be borne by the contractors. The contractors and 
engineers should be made aware of the importance of meeting environmental safeguard 
standards in the contracts, and the importance of preparing, submitting, and getting the EMEP 
(to be prepared for each subproject based on the EMP) approved before construction starts. A 
1-day awareness training has been estimated at $1,000. An NGO will be hired to facilitate 
community awareness and participation programs on an intermittent basis for 5 years. The 
costs for the public awareness specialist, support team, and information, education, and 
communication (IEC) materials has been earmarked as $30,000 per year. 
 
126. All costs related to cutting of trees, their transport to the approved location, and works 
related to environmental mitigation shall be borne by the project itself. It is mandatory to plant 25 
saplings for every tree cut and maintain them for 5 years. The unit cost of $600 includes the 
cost of 25 saplings, including rearing them for 5 years. 
 
127. The annual and total environmental cost for 5 years is given in Table 24. 
 

 
 

Table 24: Indicative Cost of EMP Implementation 
S. 
N. 

Description  Unit Cost 
($) 

Total 
Cost ($) 

Source of 
Fund 

1 Environmental Specialist 
a) PMC: 24 person-months 
b) DSC: 18 person-months for 3 towns, but 6 person-months for 
Dharan 
 

 
3,000 
2,500 
 

 
72,000 
150,000 

PMC 
package 
DSC 
package 
 

2 Public awareness campaign + IEC (on an intermittent basis) 30,000 
per year 

150,000 Project cost 

3 EMP awareness training for contractors and engineers (1 day 
training) 

Lump sum 1,000 Project cost 

4 Cost of tree plantation and rearing for 5 years (@ $ 600 per tree) (to 600 12,000 Project cost 
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S. 
N. 

Description  Unit Cost 
($) 

Total 
Cost ($) 

Source of 
Fund 

be finalized after detailed design by DSC) 

5 Air, noise, and water quality monitoring (specific sites will be 
provided to construction contractors after detailed design and 
awarding of the contract) 

Lump sum 5,000 Contractor 
cost 

6 Cost of mitigation measures according to EMP by the contractor  - - Contractor 
cost 

 
E. Implementation Schedule 

128. The project implementation schedule is given in Figure 3 for a period of 5 years. Most of 
the activities have been scheduled on a continuous basis. The EA, after review of a n y  
r e v i s e d  IEEs (based on any changes made during detailed design), will forward to ADB for 
review and approval prior to issuance of   tender documents. Before construction, DUDBC will 
develop detailed responsibilities and requirements for contractors, and will provide detailed cost 
estimates of mitigation measures and environmental monitoring in the construction contracts. 
DUDBC will also detail the responsibilities of their environmental management offices and 
prepare their work schedules. Before operation, DUDBC will develop detailed work plans for 
environmental management and monitoring during operation based on the EMP. These work 
plans will be submitted to the concerned persons to help them supervise implementation. 
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Loan Negotiations

Loan Effectiveness

Project EA & IA Preliminary Tasks

a Establish Municipal PIUs

b Engagement of PCO and PIU Staff 

c Selection & Engagement of PMC & DSCs

A Water Supply 

1 Rehabilitation

2 Augmentation

3 Distribution Expansion

B Drainage Channel Strengthening Works

A Drainage

B Sanitation

C Solid Waste Management

D Municipal Roads

A Drainage

B Sanitation

C Solid Waste Management

D Municipal Roads

A Drainage

B Sanitation

C Solid Waste Management

D Municipal Roads

A Capacity Building of MPPW & Municipalities

B GESI and Community Development Program

Part C : Project Implementation and Assistance

A PMC and DSC's Mobilized 

B Design, Supervision & Quality Control

C Community Relations & Awareness Program

D Project Monitoring & Evaluation

Nepalgunj Municipality

Part B : Urban Governance

20172011

Part A : Urban Infrastructure Developmment

Dharan Municipality

Janakpur Municipality

Siddarthanagar Municipality

421 2 1 2
Ref Activity

2012 2013 2014 2015 2016

3 33 4 1 3 4 212 3 4 1 2 3 44 1

Construction phaseProcurement period

Design phase

Figure 1: Proposed Project Loan Implementation Schedule 
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VIII. CONCLUSIONS AND RECOMMENDATIONS 

129. Overall, the impacts of the project will be very positive, befitting the environment and the 
people. Some negative impacts are anticipated during implementation, but in specific areas and 
for short duration (dust, noise, traffic problems, access to buildings, etc.). It is expected that the 
adverse environmental impacts of the planned subprojects will in general not be significant and 
can be easily and reasonably cheaply mitigated and prevented through mitigation measures and 
regular monitoring during design, construction, and operation.  
 
130. If the project is properly implemented and environmental issues are duly considered, 
there will be a significant improvement in the health of the environment and people due to the 
proposed subproject, and thereby an increase of the quality of life. No further environmental 
study is deemed necessary.  
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APPENDIX 1: WATER SUPPLY: RAPID ENVIRONMENTAL ASSESSMENT (REA) 
CHECKLIST 

Instructions: 
 

(i)  The project team completes this checklist to support the environmental classification of a project. It is to be 
attached to the environmental categorization form and submitted to the Environment and Safeguards Division 
(RSES) for endorsement by the Director, RSES and for approval by the Chief Compliance Officer. 

(ii) This checklist focuses on environmental issues and concerns. To ensure that social dimensions are 
adequately considered, refer also to ADB's (a) checklists on involuntary resettlement and indigenous peoples; 
(b) poverty reduction handbook; (c) staff guide to consultation and participation; and (d) gender checklists. 

 

(iii) Answer the questions assuming the ―without mitigation‖ case. The purpose is to identify potential impacts. Use 
the ―remarks‖ section to discuss any anticipated mitigation measures. 

 

 

 
Country/Project Title:   
 
Sector Division:     

 

Screening Questions Yes No Remarks 

A. PROJECT SITING 

IS THE PROJECT AREA… 

 
 
 

 
 
 

 

 densely populated?  x The municipality has a population density of 
5,500 per km

2
 and is not densely populated.  

 heavy with development activities? 
  

 x It is a major market and distribution center. 

 adjacent to or within any environmentally sensitive 
areas? 

   

 Cultural heritage site  
 

 x No cultural heritage sites are adjacent to or 
within the subproject sites. 

 Protected area 
 

 x There are no environmentally sensitive areas 
within the project area.  

 Wetland 
 

 x  

 Mangrove 
 

 x  

 Estuarine 
 

 x  

 Buffer zone of protected area 
 

 x  

 Special area for protecting biodiversity  
 

 x  

 Bay 
 

 x  

B. POTENTIAL ENVIRONMENTAL IMPACTS 

Will the project cause… 
 

   

 pollution of raw water supply from upstream 
wastewater discharge from communities, 
industries, agriculture, and soil erosion runoff? 

 

 x The tube wells will be located in isolated intact 
community forest area (not densely forested). 
The distributed water is to comply with the 
National Drinking Water Quality Standards.  

NEP: Preparing the Integrated Urban Development Project 

SAUD 
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Screening Questions Yes No Remarks 

 impairment of historical/cultural monuments/areas 
and loss/damage to these sites? 

 

 x Not expected 

 hazard of land subsidence caused by excessive 
ground water pumping? 

 

 x To avoid ground subsidence and over-
exploitation, pump tests will be carried out and 
the results will control the abstraction rate. 

 social conflicts arising from displacement of 
communities ? 

 

 x No displacements required. Temporary 
impacts to businesses may occur during 
construction (laying of pipes), and are to be 
addressed through specific measures, 
including compensation, in the EMP. Any IR 
impacts identified will be addressed through 
the resettlement planning process.   

 conflicts in abstraction of raw water for water supply 
with other beneficial water uses for surface and 
groundwater? 

 

 x Dharan has substantial groundwater reserves, 
as found from the resistivity tests conducted 
during the TA. 

 unsatisfactory raw water supply (e.g. excessive 
pathogens or mineral constituents)? 

 

 x The raw water quality in the area meets the 
National Drinking Water Quality Standards. 
Only disinfection will be required before 
distribution. 

 delivery of unsafe water to distribution system?  
 

 x Water will be disinfected to meet the National 
Drinking Water Quality Standards. The 
subproject will also improve the existing 
distribution network by relaying pipes to 
prevent leakages and contamination. 

 inadequate protection of intake works or wells, 
leading to pollution of water supply?  

 

 x The subproject includes fencing and other 
protection works of water intakes to prevent 
pollution of water supply, and will be 
accessible only to authorized persons. The 
water will also be regularly monitored to ensure 
only treated water is distributed.  

 overpumping of ground water, leading to 
salinization and ground subsidence?  

 

 x To avoid ground subsidence and over 
exploitation, the subproject will install flow and 
water depth instrumentation on the ground 
water tube wells for extraction monitoring. 
Pump tests will be carried out and the results 
will control the abstraction rate. 

 excessive algal growth in storage reservoir?  
 

 x Storage reservoirs are only for treated water.  
The water will be chlorinated and the 
reservoirs covered to prevent algal growth 

 increase in production of sewage beyond 
capabilities of community facilities? 

 

 x Regular septage pumping is planned and will 
be sent to the septage drying beds to be 
located in the Dangraha regional landfill site. 

 inadequate disposal of sludge from water 
treatment plants? 

 

 x Disposal of sludge will be done at designated 
sites as per the EMP.  

 inadequate buffer zone around pumping and 
treatment plants to alleviate noise and other 
possible nuisances and protect facilities? 

 

 x Noise impacts to be monitored. Furthermore, 
the tube wells will be located in a forest area, 
away from the municipal area. 

 impairments associated with transmission lines 
and access roads? 

 

x  Expected during pipe relaying, but impacts will 
be temporary and short in duration. Good 
construction practices to mitigate transmission 
line impairments and to be specified in the 
EMP. A section-wise approach will also limit 
impairments to traffic and businesses during 
construction.    
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Screening Questions Yes No Remarks 

 health hazards arising from inadequate design of 
facilities for receiving, storing, and handling  of 
chlorine  and other hazardous chemicals? 

 

 x Handling of hazardous materials associated 
with treatment facilities addressed in the EMP 
and during the detailed design of the tube well 
complex. O&M manual will specifically deal 
with the handling and storage of chlorine.  

 health and safety hazards to workers from 
handling and management of chlorine used for 
disinfection, other contaminants, and biological 
and physical hazards during project construction 
and operation? 

 

 x Personal protective equipment will be provided 
to workers. Regular training will also be 
conducted to ensure that workers are aware of 
the health hazards of chemicals. O&M manual 
will be developed which will specifically deal 
with the handling and storage of chlorine and 
emergency response. 

 dislocation or involuntary resettlement of people?  
 

 x No IR impacts envisioned. Land for the tube 
well complex is government land. Temporary 
impacts to businesses may occur during 
construction and are to be addressed through 
specific measures, including compensation, in 
the EMP. Any IR impacts identified will be 
addressed through the resettlement planning 
process.   

 disproportionate impacts on the poor, women and 
children, indigenous peoples, or other vulnerable 
groups?  

 

 x The subproject will not affect indigenous 
peoples or other vulnerable groups. It will be 
beneficial to women and children, as water will 
be available in their home and fetching water 
will no longer be a problem. 
The contractor will be encouraged to hire local 
workers from the local labor force.  

 noise and dust from construction activities? 
 

x  Expected, but impacts will be temporary and 
short in duration. 
Good construction practices to mitigate noise 
and dust and to be specified in the EMP.  

 increased road traffic due to interference of 
construction activities? 

 

x  Expected, but impacts will be temporary and 
short in duration. 
Traffic management plan to form part of the 
EMP.  

 continuing soil erosion/silt runoff from construction 
operations? 

 

 x Good construction practices to mitigate soil 
erosion and silt runoff and to be specified in 
the EMP. 

 delivery of unsafe water due to poor O&M 
treatment processes (especially mud 
accumulations in filters) and inadequate 
chlorination due to lack of adequate monitoring of 
chlorine residuals in distribution systems? 

 

 x Any distributed water to comply with the 
National Drinking Water Quality Standards and 
addressed in the EMP.  

 delivery of water to distribution system, which is 
corrosive due to inadequate attention to feeding of 
corrective chemicals? 

 

 x The O&M manuals will include maintenance 
schedules and monitoring program. 

 accidental leakage of chlorine gas? 
 

 x Not applicable, as calcium hypochlorite will be 
used in the chlorination process and chlorine 
gas will not be used.  

 excessive abstraction of water affecting 
downstream water users? 

 

 x Not applicable, as groundwater will be 
abstracted and not surface water. 

 competing uses of water? 
 

 x Not applicable, as groundwater will be 
abstracted and not surface water. 

 increased sewage flow due to increased water 
supply? 

 

 x Regular septage pumping is planned and will 
be sent to the septage drying beds to be 
located in the Dangraha regional landfill site. 
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Screening Questions Yes No Remarks 

 increased volume of sullage (wastewater from 
cooking and washing) and sludge from wastewater 
treatment plant? 

 

 x Dharan has a good drainage system. Regular 
maintenance of the drains will mitigate the 
increased volume. 
There is no wastewater treatment plant in 
Dharan. 

 large population influx during project construction 
and operation that causes increased burden on 
social infrastructure and services (such as water 
supply and sanitation systems)? 

 

 x Priority in employment will be given to local 
residents. Construction contractors will be 
required to provide a workers’ camp, if 
required, with basic facilities.  

 social conflicts if workers from other regions or 
countries are hired?  

 

 x Priority in employment will be given to local 
residents. 

 risks to community health and safety due to the 
transport, storage, and use and/or disposal of 
materials such as explosives, fuel, and other 
chemicals during operation and construction? 

 

 x Construction will not involve use of explosives 
and chemicals. Trenching will be done 
manually.  

 community safety risks due to both accidental and 
natural hazards, especially where the structural 
elements or components of the project are 
accessible to members of the affected community 
or where their failure could result in injury to the 
community throughout project construction, 
operation, and decommissioning? 

 

 x Construction areas will be clearly demarcated 
and access controlled. Only workers and 
project staff will be allowed to visit operational 
sites. 

 

* Hazards are potentially damaging physical events 

Climate Change and Disaster Risk Questions  

The following questions are not for environmental categorization. They are included in this 
checklist to help identify potential climate and disaster risks. 
 

Yes No Remarks 

 Is the project area subject to hazards such as earthquakes, floods, landslides, tropical 
cyclone winds, storm surges, tsunami, or volcanic eruptions and climate changes (see 
Appendix I)? 

 

 x Not 
applicable 

 Could changes in temperature, precipitation, or extreme events patterns over the 
project lifespan affect technical or financial sustainability (e.g., changes in rainfall 
patterns disrupt reliability of water supply; sea level rise creates salinity intrusion into 
proposed water supply source)? 

  

 x Not 
applicable 

 Are there any demographic or socioeconomic aspects of the project area that are 
already vulnerable (e.g., high incidence of marginalized populations, rural-urban 
migrants, illegal settlements, ethnic minorities, women or children)? 

 

 x Not 
applicable 

 Could the project potentially increase the climate or disaster vulnerability of the 
surrounding area (e.g., by using water from a vulnerable source that is relied upon by 
many user groups, or encouraging settlement in earthquake zones)? 

 

 x Not 
applicable 
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APPENDIX 2:  NATIONAL DRINKING WATER QUALITY STANDARDS (2062 B.S.) 
Type Parameter Unit Maximum Concentration 

Limits 
Remarks 

Physical Turbidity NTU 5 (10)  

pH - 6.5-8.5*  

Color TCU 5 (15)  

Taste and odor - Should not be objectionable  

Total dissolved 
solids 

mg/l 1000  

Electrical 
conductivity 

μs/cm  1500  

Chemical Iron mg/l 0.3 (3)  

Manganese mg/l 0.2  

Arsenic mg/l 0.05  

Cadmium mg/l 0.003  

Chromium mg/l 0.05  

Cyanide mg/l 0.07  

Fluoride mg/l 0.5 - 1.5 *  

Lead mg/l 0.01  

Ammonia mg/l 1.5  

Chloride mg/l 250  

Sulfate mg/l 250  

Nitrate mg/l 50  

Copper mg/l 1  

Calcium mg/l 200  

Zinc  3  

Mercury  0.001  

Aluminum  0.2  

Residual chlorine mg/l 0.1 - 0.2 *  Only for system using 
chlorine 

Microbiological E. coli MPN/100 
ml 

0  

Total coliform MPN/100 
ml 

0 (95% in sample)  

* These values suggest minimum and maximum limit. 

( ) The value inside bracket is valid if there is no alternative.  
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APPENDIX 3: ENVIRONMENT RELATED ACTS AND REGULATIONS IN NEPAL 

Acts 
 

1) Ancient Monuments Protection Act, 1956  
2) Civil Aviation Act, 1958  
3) Aquatic Animals Protection Act, 1960  
4) Plant Protection Act, 1964  
5) National Parks & Wild Life Conservation Act, 1987  
6) Public Road Act, 1974  
7) Trust Corporation Act, 1976  
8) Tourism Act, 1978  
9) King Mahendra Nature Conservation Trust Act, 1982  
10) Soil & Watershed Conservation Act, 1982  
11) Nepal Petroleum Act, 1983  
12) Nepal Electricity Authority Act, 1984  
13) Mines & Mineral Act, 1985 

14) Pashupati Area Development Trust Act, 1987  
15) Solid Waste Management Act, 2011  
16) Town Development Act, 1988  
17) Kathmandu Valley Development Authority Act, 1988  
18) Nepal Water Supply Corporation Act, 1989  
19) The Constitution of the Kingdom of Nepal, 1990  
20) Pesticides Act, 1991  
21) Village Development Committee Act, 1991  
22) District Development Committee Act, 1991  
23) Municipality Act, 1991  
24) Water Resources Act, 1992  
25) Forest Act, 1992  
26) Electricity Act, 1992  
27) Motor Vehicle & Transportation Management Act, 1992  
28) Labour Act, 1992  
29) Industrial Enterprises Act, 1992  
30) Nepal Tourism Board Act, 1996  
31) Environment Protection Act, 1996 

   
 Rules 

 
1) National Parks & Wild Life Conservation Rules, 1973  
2) Plant Protection Rules, 1974  
3) Wild Life Reserve Rules, 1977  
4) Himalayan National Park Rules, 1979  
5) Mountaineering Rules, 1979  
6) King Mahendra Nature Conservation Trust Rules, 1984  
7) Petroleum Rules, 1984  
8) Khaptad National Park Rules, 1987  
9) Ancient Monuments Protection Rules, 1989  
10) Solid Waste (Management & Resource Mobilization) Rules, 1989  
11) Water Resources Rules, 1993  
12) Pesticides Rules, 1993  
13) Labor Rules, 1993  
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14) Electricity Rules, 1993  
15) Forest Rules, 1994  
16) Buffer Zone Management Rules, 1995  
17) Royal Bardiya National Park Rules, 1996  
18) Conservation Area Management Rules, 1996  
19) Vehicle & Transportation Management Rules, 1997  
20) Environment Protection Rules, 1997  
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APPENDIX 4: NATIONAL AMBIENT AIR QUALITY STANDARDS FOR NEPAL 
Parameters Units Averaging 

Time 
Concentration in Ambient 
Air, Maximum 

Test Methods 

TSP (Total Suspended 
Particulates) 

μg/m
3
 Annual -   

24 hours* 230 High volume sampling 

PM10  
μg/m

3
 
Annual -   

24 hours* 120 Low volume sampling 

Sulfur dioxide  
 
 
μg/m

3
 

Annual 50 Diffusive sampling based on weekly 
averages 

24 hours** 70  

Nitrogen dioxide  
 
μg/m

3
 

Annual 40 Diffusive sampling based on weekly 
averages 

24 hours** 80  

Carbon monoxide  
μg/m

3
 
8 hours** 10,000  

15 minute 100,000 Indicative samplers *** 

Lead  
 
μg/m

3
 

Annual 0.5 Atomic Absorption Spectrometry, 
analysis of PM10 samples**** 

24 hours -   

Benzene  
 
μg/m

3
 

Annual 20 Diffusive sampling based on weekly 
averages 

24 hours -   

  

*Note:   24-hour values shall be met 95% of the time in a year. On 18 days per calendar year the standard may be 

exceeded, but not on two consecutive days. 
  

**Note:   24 hour standards for NO2 and SO2 and 8 hours standard for CO are not to be controlled before MOPE has 

recommended appropriate test methodologies.  
  

***Note:   Control by spot sampling at roadside locations: minimum one sample per week taken over 15 minutes 

during peak traffic hours, i.e. 8 a.m.–10 a.m. or 3 p.m.–6 p.m. on a workday 
  

****Note:   If representativeness can be proven, yearly averages can be calculated from PM10 samples from selected 

weekdays from each month of the year. 
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APPENDIX 5:  RECOMMENDED NOISE EXPOSURE LIMITS FOR THE WORK 
ENVIRONMENT–ADOPTED FROM OCCUPATIONAL SAFETY AND HEALTH 

ADMINISTRATION (OSHA) 

S.No. Noise Exposure  

(dB) 

Permissible Exposure 

(Hours and Minutes) 

1.  85 16 hours 

2.  87 12 hours 18 minutes 

3.  90 8 hours 

4.  93 5 hours 18 minutes 

5.  96 3 hours 30 minutes 

6.  99 2 hours 18 minutes 

7.  102 1 hour 30 minutes 

8.  105 1 hour 

9.  108 40 minutes 

10.  111 26 minutes 

11.  114 17 minutes 

12.  115 15 minutes 

13.  118 10 minutes 

14.  121 6.6 minutes 

15.  124 4 minutes 

16.  127 3 minutes 

17.  130 1 minute 

 Source: Marsh, 1991 

 
Recommended Average Equivalent Sound Levels for Protecting the Public Health and 

Welfare 
  

S.No. Land Use Measure To Protect Against Activity Interference and 
Hearing Loss Effects 

(dB) 

1.  Residential including 
farm residences 

Leq (24) 55 

2.  Commercial Leq (24) 70 

3.  Hospitals Leq (24) 55 

4.  Industrial Leq (24) 70 

5.  Educational Leq (24) 55 

6.  Recreational areas Leq (24) 70 

7.  Farmland and general 
unpopulated land 

Leq (24) 70 

Source: U.S Environmental Protection Agency, 1974 
Note: Leq (24) = Equivalent sound level in decibels for 24 hours 
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APPENDIX 6: NEPAL VEHICLE MASS EMISSION STANDARD, 2056 (1999) 

 
A.  Vehicles Fueled with Gasoline (Positive Ignition Engines) 

1.     For passenger cars with up to six seats and gross vehicle weight (GVW) less than 2.5 
tons 

 
1.1 Type 1 Test–Verifying exhaust emissions after a cold start 

 
                                                                            grams per km 

 Carbon monoxide Hydrocarbons plus oxides 
(C0) of nitrogen (HC + NOx) 

Type approval* 2.72 0.97 
Conformity of production** 3.16 1.13 

 

Note:  The test shall be as per the driving cycle adopted by different countries, with cold start on chassis dynamometer. 

 

1.2 Type II Test–Carbon monoxide emission at idling speed 

This test applies to vehicles fueled with leaded gasoline only. 

The carbon monoxide content by volume of exhaust gases emitted with engines 

idling must not exceed 3.5% at the settings used for the Type I Test. 
 
1.3 Type III Test–Verifying emissions of crankcase gases 

The crankcase ventilation system must not permit the emission of any of the 

crankcase gases into the atmosphere. 
 
1.4 Type IV Test–Determination evaporative emission 

This test applies to all vehicles fueled with leaded and unleaded gasoline. 

Evaporative emissions shall be less than 2 g/test. 
 
1.5 Type V Test–Durability of pollution control devices 

This test applies to vehicles fueled with unleaded gasoline only. 

The test represents an endurance test of 80,000 km driven on the road or on a chassis 

dynamometer. 

Notwithstanding the above requirements, a manufacturer may choose to use the 
deterioration factors from the following table: 

 
 
 
 
 
 
 

 

2. For light-duty commercial vehicles with gross vehicle weight (GVW) less than or equal 
to 3.5 tons.  

2.1 Type 1 Test–Verifying exhaust emissions after a cold start 
 

Reference Mass Grams per km 

(kg) Carbon Hydrocarbons plus oxides 
monoxide (CO) of Nitrogen (HC + NOx) 

RM<1250 Type approval 2.72 0.97 
 Conformity of 3.16 1.13 
 production   

1250<RM<1700 Type approval 5.17 1.4 
 Conformity of 6.0 1.6 
 production   

RM>1700 Type approval 6.9 1.7 

Deterioration Factor 

CO 
1.2 

HC+NOx 
1.2 
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 Conformity of 8.0 2.0 
 production   

Note:   The test shall be as per the driving cycle adopted by different countries, with cold start on chasis dynamometer. 

Reference mass means the ―unladen mass‖ (mass of the vehicle in running order without crew, passengers, or load, 

but with the fuel tank full and the usual set of tools and spare wheel on board, when applicable) of the vehicle 

increased by a uniform figure of 100 kg. 

Includes passenger vehicles with seating capacity of more than six persons or reference mass of more than 

2,500 kg. 

 

2.2  Type II Test–Carbon monoxide emission at idling speed 

This test applies to vehicles fueled with leaded gasoline only. 

The carbon monoxide content by volume of the exhaust gases emitted with engines 

idling must not exceed 3.5% at the settings used for the Type I Test. 
 
2.3  Type III Test–Verifying emissions of crankcase gases 

The crankcase ventilation system must not permit the emission of any of the 

crankcase gases into the atmosphere. 
 
2.4  Type IV Test–Determination of evaporative emission 

This test applies to all vehicles fueled with leaded and unleaded gasoline. 

Evaporative emissions shall be less that 2 g/test. 
 
2.5  Type V Test–Durability of pollution control devices 

This test applies to vehicles fueled with both leaded and unleaded gasoline. 

The test represents an endurance test of 80,000 km driven on the road or on a chassis 

dynamometer. 

Notwithstanding the above requirements, a manufacturer may choose to use the 
deterioration factors from the following table: 

3.    For two-wheelers and three-wheelers 

3.1  Type I Test–Verifying exhaust emissions after a cold start 
 

CO (grams/km) HC + NOx (grams/km) 

 2-wheeler 3-wheeler 2-wheeler 3-wheeler 
Type approval 2.0 4.0 2.0 2.0 
Conformity of 2.4 4.8 2.4 2.4 
production     

 

Note: The test shall be as per the driving cycle adopted by different countries, with cold start on chasis dynamometer. 

 

3.2  Type II Test–Carbon monoxide emission at idling speed 

This test applies to vehicles fueled with leaded gasoline only. 

The carbon monoxide content by volume of the exhaust gases emitted with engines 

idling must not exceed 3.5% at the settings used for the Type I Test. 
 
3.3  Type III Test–Verifying emissions of crankcase gases 

The crankcase ventilation system must not permit the emission of any of the 

crankcase gases into the atmosphere. 
Not applicable for two-wheelers.

Deterioration 

CO 
1.2 

HC+NOx 
1.2 
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3.4  Type IV Test–Determination of evaporative emission 

This test applies to vehicles fueled with leaded and unleaded gasoline. 

Evaporative emissions shall be less than 2 g/test. 
Not applicable for two-wheelers.

3.5  Type V Test–Durability of pollution control devices 

This test applies to vehicles fueled with unleaded gasoline only. 

The test represents an endurance test of 80,000 km driven on the road or on a chassis 

dynamometer. 

Notwithstanding the above requirements, a manufacturer may choose to use the 

deterioration factors from the following table:

                                               Deterioration Factors 

                                               CO HC+NOx 

                                               1.2 1.2 

 
Note: In case of two-wheelers, this test is only applicable if fitted with antipollution devices. 

 

B. Vehicles Fueled with Diesel (Compression Ignition Engines) 
 
1. For passenger cars with up to six seats and gross vehicle weight (GVW) less than 

2.5 tons 

1.1 Type 1 Test–Verifying exhaust emissions after a cold start 
 

Grams per km 

 CO HC + NOx PM (Particulate Matter) 
Type approval 2.72 0.97 0.14 
Conformity of production 3.16 1.13 0.18 

Note: The test shall be as per the driving cycle adopted by different countries, with cold start on chassis dynamometer. 

 

1.2  Type II Test–Carbon monoxide emission at idling speed 

Not applicable 
 
1.3  Type III Test–Verifying emissions of crankcase gases 

Not applicable  
 
1.4  Type IV Test–Determination of evaporative emission 

Not applicable 
 
1.5  Type V Test–Durability of pollution control devices 

The test represents an endurance test of 80,000 km driven on the road or on a chassis 

dynamometer. 

Notwithstanding the above requirements, a manufacturer may choose to use the 
deterioration factors from the following table:  

 
Deterioration Factors 

CO 

1.1 
HC+NOx 

1.0 
PM 

1.2 

2     For light-duty commercial vehicles with gross vehicle weight (GVW) less than or equal 
to 3.5 tons  

 
2.1  Type 1 Test–Verifying exhaust emissions after a cold start 

 
Reference Mass Grams per km 
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(Kg) CO HC + NOx PM 

rm<1250 Type approval 2.72 0.97 0.14 
 Conformity of production 3.16 1.13 0.18 

1250<RM<1700 Type approval 5.17 1.4 0.19 
 Conformity of production 6.0 1.6 0.22 

RM>1700 Type approval 6.9 1.7 0.25 
 Conformity of production 8.0 2.0 0.29 

 

Note: The test shall be as per the driving cycle adopted by different countries, with cold start on chassis dynamometer. 

Reference mass means the ―unladen mass‖ (mass of the vehicle in running order without crew, passengers or load, but 

with the fuel tank full and the usual set of tools and spare wheel on board, when applicable) of the vehicle increased by a 

uniform figure of 100 kg. 

Includes passenger vehicles with seating capacity more than six persons or reference mass more than 2500 kg. 
 
 

2.2 Type II Test–Carbon monoxide emission at idling speed 

Not applicable 
 
2.3  Type III Test–Verifying emissions of crankcase gases 

Not applicable  
 
2.4  Type IV Test–Determination of evaporative emission 

Not applicable 
 
2.5  Type V Test–Durability of pollution control devices 

The test represents an endurance test of the manufacturer, who may choose to use 
the deterioration from the following table:  

Deterioration Factors 
CO 

1.1 
HC+NOx 

1.0 
PM 

1.2 

 

3 For heavy-duty vehicles and vehicles with gross vehicle weight (GVW) more than 

3.5 tons 

3.1   Type I Test–Verifying exhaust emissions after a cold start 
 

Pollutants Type approval Conformity of production 

CO (grams per KWH) 4.5 4.9 

HC (grams per KWH) 1.10 1.23 

NOx (grams per KWH) 8.0 9.0 

PM (grams per KWH) for 0.61 0.68 

 engines with power less than 85 KW 

PM (grams per KWH) for 0.36 0.40  

engines with power more than 85 KW 

 
Note:  The test shall be as per the test driving cycle adopted by different countries with 13 

mode emissions engines dynamometer test. 

 

3.2   Type II Test–Carbon monoxide emission at idling speed 

Not applicable 
 
3.3   Type III Test–Verifying emissions of crankcase gases 

Not applicable  
 
3.4   Type IV Test–Determination of evaporative emission 

Not applicable 
 
3.5   Type V Test–Durability of pollution control devices 

Not  
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Note: 

* Please see the explanatory note 

** Please see the explanatory note 

 As mentioned by the decision of HMG/N of 2056.12.02 

 As added by the decision of the HMG/N of 2056.12.02 
 
 

Explanatory Notes 

 
1.   Type approval: Most countries require some form of certification or type approval by vehicle manufacturer to demonstrate 

that each new vehicle sold is capable of meeting applicable emission standards. Usually, type approval requires emission 

testing of prototype vehicles representative of planned production vehicles. Under ECE and Japanese regulations, such 

compliance is required only for new vehicles. US regulations require that vehicles comply with emission standards 

throughout their useful lives when maintained according to the manufacturing specifications. 

 
The advantage of a certification or type approval program is that it can influence vehicle design prior to mass production. It is 

more cost-effective because the manufacturers identify and correct the problems before production actually begins. 

 
2.   Approval of a vehicle: Vehicle manufacturers apply for approval of a vehicle type with regard to exhaust emissions, 

evaporative emissions, and durability of pollution control devices to the authority responsible for conducting the tests. 

The application for approval also includes details like description of engine type comprising all the particulars, drawings of the 

combustion chamber and of the piston, descriptions of pollution control devices, etc. If the vehicle type submitted for 

approval meets the requirements of various types of tests mentioned, only then is the approval of that vehicle granted. 

 
3.   Conformity of production: The conformity  of production  is an assembly line testing system. The objectives of assembly 

line testing are to enable regulatory authorities to identify certified production vehicles that do not comply with 

applicable emission standards, to take remedial actions (such as revoking certification and recalling vehicles) to correct the 

problem, and to discourage the manufacture of non-complying vehicles. This test provides an additional check on mass-

produced vehicles to assure that the designs found adequate in certification are satisfactorily translated into production, 

and that quality control on the assembly line is sufficient to provide reasonable assurance that vehicles in use meet 

standards. The basic difference between TA and COP is that TA is based on prototype vehicle or design of the vehicle, 

while COP measures emissions from real production vehicles. 

 
As per the requirements set forth by the European Union, a sufficient number of random checks are made of serially-

manufactured vehicles bearing the type approval mark of vehicles undergoing all the types of tests mentioned above.  

The tolerance limits are provided for conformity of production in Type I Tests. 

 
Source: HMG, Ministry of Population and Environment



60       Appendix 7 

APPENDIX 7:  RECOMMENDED STANDARDS FOR VIBRATION FROM CONSTRUCTION 
SITES 

Type of Restriction  Area Classified  

Standard value I and II 85 dB 

Work prohibited time I 7 p.m.–7 a.m. 

 II 10 p.m.–6 a.m. 

Maximum working duration I 10  hours per day 

 II 14 hours per day 

Maximum consecutive working days I and II 6 days 

Working prohibited days I and II Saturdays and holidays 

   Source: Vibration Regulation Law 64 of 1976, Japan. 

 
Notes: 1. Area I stands for areas to which one of the following descriptions applies: 
 

 areas where maintenance of quiet is particularly needed to preserve the residential 
environment; 

 areas which require maintenance of quiet since they are need for residential purposes; 

 areas for commercial and industrial as well as residential proposes which are in need of 
measures to prevent vibration pollution, since a considerable number of houses are located 
here; and 

 the neighborhood of schools, hospitals, and the like. 

 Area II stands for areas where there is a need to preserve the living environment of 
inhabitants and other than Area I. 
 

2. Vibration level shall be measured at the boundary line of the specified construction 
work site. 

 
Recommended Limits for Road Traffic Vibration 

 
Area Day time Night time Applicable areas 

I 65 dB 60 dB Areas where maintenance of quiet is particularly needed to 
preserve a good living environment, and where quiet is called 
for as they are used for residential purposes. 

II 70 dB 65 dB Areas for commercial and industrial as well as residential 
purposes where there is a need to preserve the living 
environment of local inhabitants, and areas mainly serving 
industrial proposes which are in need of measures to prevent 
the living environment of local residents from deteriorating. 

Source: Vibration Regulation Law 64 of 1976, Japan 
Note: Vibration level shall be measured at the boundary line of the road. 
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APPENDIX 8: TOLERANCE LIMITS FOR WASTEWATER TO BE DISCHARGED INTO 
INLAND SURFACE WATERS FROM COMBINED WASTEWATER TREATMENT PLANT 

(GENERIC STANDARDS) 
Characteristics  Tolerance Limit 

Total suspended solids, mg/l, max 50 

Particle size of total suspended particles Shall pass 850-micron sieve. 

pH 5.5–9.0 

Temperature 
Shall not exceed 40

o
C in any section of the stream 

within 15 m downstream from the effluent outlet. 

Biochemical oxygen demand (BOD) for 5 days at 
20

o
C, mg/l, max 50 

Oils and grease, mg/l, max 10 

Phenolic compounds, mg/l, max 1 

Cyanides (as CN), mg/l, max 0.2 

Sulfides (as S), mg/l, max 2 

Radioactive materials:   

a. Alpha emitters, c/ml, max 7-Oct 

b. Beta emitters, c/ml, max 8-Oct 

Insecticides Absent 

Total residual chlorine, mg/l 1 

Fluorides (as F), mg/l, max 2 

Arsenic (as As), mg/l, max 0.2 

Cadmium (as, Cd), mg/l, max 2 

Hexavalent chromium (as Cr), mg/l, max 0.1 

Copper (as Cu), mg/l, max 3 

Lead (as Pb), mg/l, max 0.1 

Mercury (as Hg), mg/l, max 0.01 

Nickel (as Ni), mg/l, max 3 

Selenium (as Se), mg/l, max 0.05 

Zinc (as Zn), mg/l, max 5 

Ammonical nitrogen, mg/l, max 50 

Chemical oxygen demand, mg/l, max 250 

Silver, mg/l, max 0.1 
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APPENDIX 9: PUBLIC COMMENTS/SUGGESTIONS, INCLUDING ATTENDANCES DURING 
FOCUS GROUP DISCUSSIONS 

Mixed Women Group (11 persons, municipality) 
Date: February 27, 2011 
 
1. Education: The female education in the squatter area is low due to economic condition.  
Suggestion: Awareness for girl child education, training for income generation and livelihood 
aspect shall be emphasized.   
 
2. Health: Major female-related diseases and concerns like breast cancer, reproductive 
health 
Suggestion: Awareness on RH health and sanitation, health camps at squatter areas  
 
3. Drinking water supply: Drinking water supply is directly related to women. Scarce 
drinking water in the dry season. The water fetching time in the squatter area is about 4 hours in 
the dry season due to the queue system for collection of water. 
Suggestion: Require adequate supply of water, extension of pipe capacity and source capacity.  
Private participation in drinking water, representation of women from ward level to municipal 
level. 
 
4. Sanitation: Solid waste management is needed. There are some NGOs working on 
solid waste management, particularly on household waste collection. Household waste shall be 
classified as undisposed and disposed. Disposed waste can be treated for compost fertilizer. 
Undisposed can be segregated into iron, plastics etc. which can be recycled and sold. The solid 
waste is usually disposed of in streams and canals.  
Suggestion: Sanitary landfill site or dumping site shall be developed. HH waste shall be 
collected properly and disposed of after classification.  
 
5. Drainage: There is a drainage system in the municipality, especially along black-topped 
roads. Gravel and earthen roadside drains are neglected.  
Suggestion: There shall be proper widening of drains. 
  
6. Flood: There are floods in the rainy season in the streams. The floods can affect the 
squatter settlements settled on the riverbanks.  
Suggestion: Drainage system shall be improved. Proper river training works shall be managed 
near squatter settlements.  
 
7. Economy and employment: Most women are unemployed in squatter areas.   
Suggestion:  Skills development training like painting, tailoring, beautician, handicrafts, etc.  
 
8. For women environment groups: 

- 33 groups organized and working in 19 wards 
- Support for awareness programs in sanitation and solid waste management 
- Income generation program shall be provided to groups 
- Training of organizations in capacity building 
- Computer, tractor, and motorcycle support 
- Construction of environment-friendly building on land given by the municipality which can 

be operated by the group and generate income from rent of the building and other 
activities.  

 



Appendix 9    63 

 

A
p

p
e

n
d
ix

 1
1    6

3
 

9. Programs for single women groups: 
- Chhari Rehabilitation Center was constructed with the completion of the first floor, about 

2,250 ft2. They require Rs. 6,000,000.00 for the construction of the second floor and 
furnishing it.  

- Nonformal education programs shall be conducted.  
- Employment oriented training and programs shall be conducted. 
- Institutional capacity development support on training, office to be set up 

 
Adshibashi Janjati Sangh (14 persons, municipality) 
Date: March 1, 2011 
 
10. Education: Janjatis are educated, but the ones in squatter areas are illiterate. 
Suggestion:  Nonformal education for squatter areas 
 
11. Health: No major diseases, problem of pure drinking water supply 
Suggestion: Awareness on health and sanitation, health camps associated with Janjati Sangh 
 
12. Drinking water supply: Drinking water supply is scarce and there is less supply in town, 
where the demand is high.  
Suggestion: Drinking water supply project. Transparency on DWS project, coordination and 
consultation in all stages of DWS project work with Aadhibashi Janjati Mahasangh 
 
13. Sanitation: There is sanitation (toilet) problem in squatter areas. 
Suggestion: Sanitation drums for solid waste shall be placed in settlements and municipality 
shall construct public toilets. 
 
14. Drainage: There is drainage, but it is sometimes blocked and overflows in rainy season.  
Suggestion: Participation in drainage management and construction by Aadhibashi Janjati, in 
committees from municipal level to ward level.  
 
15. Economy and employment: State has to focus on needy Aadhibashis for economic 
activities.    
Suggestion: Employment generation as per the skills in different trades. Skills development 
training like electricals, plumbing, masonry, etc. 
 
16. Users committee: The UCs are doing well.  
Suggestion: Should include representatives from Aadhibashi Janajati in all UCs 
 
17. Programs for Aadhibashi Janajati  groups: 

- Employment at local level development works 
- Awareness programs on projects  
- Capacity building training for organizations 
- Office equipment needed 

 
User’s Committee (11 persons, municipality) 
Date: March 1, 2011 
 
18. UC’s formation: Gathering of the Tole people for the formation of UC, make UC 
regulations, form the UC with the representative of municipality staff, include women and other 
groups. Include 33% women. Elect committee officials.  
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19. Problems of UC: Pressure of political parties on selection of the UC members. Not able 
to select the appropriate people for UC. UC also give petty contracts to labor groups. Irregularity 
in meetings.  
 
20. Working process: Project-specific formation of UC, agreement with municipality on 
60:40 basis, start of work, supervision and monitoring, voluntary participation. Completion of the 
assignment but sometimes takes more time due to unavailability of funds and materials.  
Payment of work (time consuming). 
 
21. Work volume: 

1) Road black-topped        Rs. 39,60,000.00 
2) Road, drain construction   Rs. 45,00,000.00 
The UCs are undertaking the contract up to Rs. 70,00,000.00. 

 
22. Suggestion: There is a shortage of labor for construction work in the municipality. UC 
has to give labor contract. There is problem in timely material supply, so the payment should be 
on time. 

- Payment of installment should be on time. 
- Technical manpower should be provided under the same budget provision.  
- There must be direct payment through project rather than municipality. 
- UC should be continued and be given projects for repair and maintenance. 
- UC should be registered as an entity to function well. 

 
23. Need: Training of UC members for management and accounting of construction works. 
Provide technical manpower salary on cost. Provide the materials and tools to UC,  
 
Narayan Tole Mixed Group (11 persons, municipality) 
Date: February 26, 2011 
 
24. Education: All children are enrolled in school. 
Suggestion: Non-formal education for women 
 
25. Health: Reproductive health (RH) problems 
Suggestion: Awareness on RH health and sanitation 
 
26. Drinking water supply: Drinking water supply is a problem in the area. The water 
supply is only once a day for 2-4 hours. The supply decreases in the summer season. Water 
fetching takes a long time. 
Suggestion: Require adequate supply of water, extension of pipe capacity and source capacity.  
 
27. Sanitation: Solid waste management is effectively managed. There are toilets and 
septic tanks in houses. No sewerage.  
Suggestion: Sanitary landfill site or dumping site shall be developed. HH waste shall be 
collected properly and disposed of after classification.  
 
28. Drainage: There is no proper drainage system in the area. The gravel and earthen 
roadside drains are neglected.  
Suggestion: There shall be proper widening of drains. 
  
29. Economy and employment: Most women are unemployed in squatter areas.   
Suggestion:  Skills development training like tailoring, beautician, handicraft, piggery, etc.  
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30. Programs for the group: 

- Electricity in Gaddi Danda 
- Improvement on drinking water supply 
- Community building 
- Non-formal education 

 
Dalit Sangha (10 persons, Municipality) 
Date: February 26, 2011 
 
31. Education: About 8%-10% not enrolled in schools. Less enrollment and dropouts in 
higher education due to economic conditions 
Suggestion: Non-formal education for women, income generation for low-income family 
 
32. Health: Reproductive health (RH) problems 
Suggestion: Awareness on RH health and sanitation 
 
33. Drinking water supply: Drinking water supply is a problem in wards no. 15–17 of the 
squatter area. Public taps are inadequate.  
Suggestion: Require adequate supply of water, extension of pipe capacity and source capacity 
 
34. Sanitation: Solid waste management is not effectively managed in the Dalit community. 
There are toilets and septic tanks in houses. No sewerage.  
Suggestion: Awareness on solid waste management and sanitation.  
 
35. Drainage: There is no proper drainage system in the area. Gravel and earthen roadside 
drains are neglected.  
Suggestion: There shall be proper widening of drains. 
  
36. Economy and employment: Poverty is the main issue of the Dalit community. There is 
unemployment. Most are engaged as laborers. Social discrimination prevails in participation and 
functions.   
Suggestion:  Skills development training like tailoring, beauticians, handcrafts, piggery, etc.  
 
37. Programs for the group: 

- Skills development training  
- Group saving and credit 
- Fund management 
- Participation in development work from municipal to ward level  
- Improvement of drinking water supply 
- Community building 
- Information dissemination of project work to Dalit organizations 

 
Squatter Group (12 persons, municipality) 
Date: February 27, 2011 
 
38. Education: About 60% of children go to school. Less percent and dropouts in higher 
education due to economic conditions. Less percentage of literacy among women.  
Suggestion: Non-formal education for women, income generation for low-income families 
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39. Health: Reproductive health (RH) problems, diseases like fever, cough, pneumonia. No 
health post. 
Suggestion: Awareness on RH. Establishment of a community health center.  
 
40. Drinking water supply: Drinking water supply is problem in the summer season. Public 
taps are inadequate.  
Suggestion: Require adequate supply of water, extension of pipe capacity and source capacity. 
Public taps and water tanks.  
 
41. Sanitation: Solid waste management is not effectively managed. There are toilets and 
septic tanks in houses. No sewerage. Solid waste disposed in streams.   
Suggestion: Awareness on solid waste management and sanitation. Put solid waste disposal 
containers.  
 
42. Drainage: There is no proper drainage system in the area. Gravel and earthen roadside 
drains are neglected.  
Suggestion: There should be proper widening of drains.  
 
43. Flood: There are floods in the streams during the rainy season, which affect the 
settlements.  
Suggestion: Proper gabion and river training works in the settlements. 
 
44. Economy and employment: Poverty is the main issue in squatter areas. There is 
unemployment. Mostly engaged as laborers. Landless.    
Suggestion:  Skills development training like tailoring, beautician, handcraft, piggery, etc.  
 
45. Programs for the group: 

- Skills development training  
- Group saving and credit 
- Solid waste collection containers 
- Participation in development work from municipal to ward level  
- Improvement of drinking water supply 
- Community building 
- There should be support for orphan children. 
- The project should also help older people. 
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APPENDIX 10: MUNICIPAL BOARD MEETING REPRESENTED BY ALL POLITICAL 
PARTIES 
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APPENDIX 111: POTENTIAL OHS (OCCUPATIONAL HEALTH AND SAFETY) IMPACTS AND MITIGATION MEASURES 

DURING PIPE-LAYING 
SNo. Potential Adverse Impact Mitigation Measures 

1 Delivery and unloading of pipes and fittings: pipes may 
move/roll or be tampered with.  

- Provide secure stockpile for pipes and fittings; unload and stock pipes strictly in 
accordance with the manufacturers’ recommendations and minimize height of 
pallets/stockpile; use correct manual handling techniques and mechanical aids where 
possible; carry pipes close to the ground while moving and control lifted weights. 

2 Injury to a member of the public during pipe delivery - Provide fencing and/or barricades as per site risk assessment. Apply signage and 
pedestrian control. 

-  Devise and implement system for site inspection and security. 
-  Ensure security and equipment necessary to minimize vandalism. 

3 Traffic can cause personal injury to the public,  
Contractors, and employees, as well as vehicular accidents. 

- Traffic control plan to be developed and areas kept clean and clear of obstacles. 

4 Slips, trips and falls, strains and sprains; manual handling 
injuries such as back damage 

- Conduct site inspection to ensure access/space is adequate for the task activities. 

5 Existing underground services can cause explosion and 
electrocution, and damage services.  

- Inform site officer-in-charge before you dig/excavate; check relevant authority (e.g. 
power, water, telephone) records for existing location of services.  

- If in doubt, use the experienced service of people in the locality. When using hand 
prodders to locate pipes, they must never be driven into the ground by hammers or 
other implements.  

 

6 Excavation by plant and equipment will create noise, falling 
objects, damage to existing surfaces, material spillage, and 
injuries by moving parts. 

- Operations of plant by licensed personnel. Use personal protective equipment (PPE)– 
hard hat, high visibility vest, hearing protection, etc. 

- Maintain a safety working area around the moving plant. 
- Protect surfaces from plant movements. Ensure plant noise control. Maintain cleanup 

equipment on site. 
- Maintain (specified) spillage control equipment. 
- Employ observers where appropriate. 

7 Falling objects during storage of materials during excavation - No materials will be placed or stacked near the edge of any excavation.  
- No load will be placed or moved near the edge of the excavation where it is likely to 

cause collapse of side of work. No load handling/movement across excavation. No 
rollable objects stored uphill from excavation. 

8 Overhead and underground power cables can cause 
electrocution during excavation. 

- Determine location of underground services. If underground power cables are located 
in the vicinity, exercise extreme care while excavating. Consider any restriction on 
kinds of tools and equipment that may be required, and comply with the requirements. 

9 Sloping ground can cause the falling of rolling objects. - Maintain good housekeeping (remove debris, trip hazards, site tidiness).  
- Select locations to minimize potential for movement. Stack materials at level below 

excavation. 
- Secure/retain potential falling/rolling objects. 

10 Trench collapse and falling objects - Support/bench/batter excavation.  
- Keep safe distance from edge of trench. Materials are not to be placed or stacked 

near the edge of trench.  
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- No load will be placed or moved near the edge of trench where it is likely to cause 
collapse of the trench.  

- All trenches must have safety barricades when left open for a period of time.  
- Provide submersible pump to dewater trenches where ground is water-charged.  
- Use personal protective equipment. No load/personnel movement across trench. 

11 Falling into trenches - Install a shoring system. Where possible, backfill trenches. 
- Erect 1.8-m minimum security fence if open excavation is to be left unattended, or 

cover open excavation with steel plating if left unattended.  
- No personnel movement across trench 

12 Other risks associated with confined spaces such 
as gases, etc. 

- Where trench/conduit is considered a confined space, use experienced trained 
personnel.  

- No smoking and use of mobile phone, and avoid sparking. 

13 Trip hazard; dust eye injury; environmental damage due to 
storage of fill 

- Secure fill stockpile. Provide a dedicated area for fill.  
- Watering of material 
- Provide necessary environmental protection measures.  
- Cover fill when unattended or unable to be watered. 

14 Manual handling (shovelling) can cause strains and sprains, 
and injuries such as back damage. 

- Manual handling awareness 
- Adequate rest periods allowed, job rotation, minimize repetitious twisting and 

shovelling 

15 Contaminated soil can cause impact on health of persons. - Use protective clothes/shoes/gloves.  

16 Defective materials can cause injuries. - Visual inspection of materials by experienced persons. 
 

17 Storage of hazardous materials can cause injuries and 
illnesses. 

- Handling and storage to be done carefully under guidance 

18 Earth mounds can cause engulfment and dust can cause 
eye injuries. 

- Control operation of mobile plant by competent person 
- Watering of material 
- Control slopes.  
- Delineate earth mounds.  
- Warning signage 
- Cover when unattended or unable to be watered. 

19 Pipes may move/roll or be tampered with by others, causing 
injury. 

- Provide secure stockpile area for pipes and fittings.  
- Unload and stack pipes strictly in accordance with the manufacturers’ 

recommendations.  
- Minimize height of pallets/stockpile. 
- Secure pipes to prevent movement irrespective of slope of surface; secure pipes to 

prevent movement, e.g. with sand bags.  
- Place against fixed objects, which will prevent the movement of pipes. Orientate/select 

position to minimize potential for movement, e.g., place pipes normal to slope of 
ground.  

- Place pipes in secure compound if site is left unattended.  
- Minimize waiting time for pipes on site prior to laying. Identify high-risk locations in 

advance, e.g. sloping or soft ground.  
- Ensure availability of sand, gravel bags, pegs, timber or other materials for retaining or 

securing pipes. 
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20 Accessing trenches/conduits can cause collapse of trench 
and falling objects, and electrocution if using power tools in 
water environments. 

- Use shoring system.  
- String only sufficient pipes for day’s work. 
- Return all pipes not laid at end of day to secure stockpile areas. 

21 Personal injury due to working plant and equipment - Use only maintained equipment fitted with yellow flashing lights and reversing alarms.  
- Maintain a safe distance from working plant.  
- Wear PPE, including high visibility clothing and hard hat, etc. 
- Perimeter fencing  
- Place trained personnel on the lookout.  
- Have a first aid kit at the site. 

22 Injuries due to lifting pipes and swinging loads - Correct manual handling techniques 
- Use mechanical aids where possible.  
- Maintain control of loads when lifting and moving.  
- Carry pipes close to ground while moving if mechanical aid is used. 

23 Delivery pipe/joint failure may cause body injuries during 
pressure testing of pipes. 

- Assign only competent person to perform the task.  
- Adequately secure connecting pipes (safety pins for lever couplings) 
- To prevent joint or pipe section failure, fix brackets close enough together to prevent 

excessive movement.  
- Don’t exceed pipe operating pressure; ensure pipe is of correct diameter. 
- Ensure pipe is not damaged.  
- Ensure adequate support where a change in direction or reducer occurs.  
- Pressure for air testing must not exceed 32kPa. 

24 Injury due to failure of existing pipeline under pressure when 
cutting existing pipelines 

- Use PPE.  
- Ensure adjacent stop valves are operational/closed. 
- Secure adjacent valves against movement. Relieve pressure in system. 

25 Injury from high water pressure 
 
Burns during welding 
 
Electrocution during house connection services 

- Use PPE.  
- Relieve pressure in system. 
- Exercise care with torch and PPE. 
- Earth straps and insulating gloves to be used as services are used for household 

earthing.  
- Always ensure pipes are cleaned back to bare metal prior to fitting the bridging straps 

to ensure a direct electrical contact between the pipes and the strap. 

26 Public hazards due to inadequate compaction; construction 
refuse; inadequate resurfacing during site restoration 
 
 
High hydraulic/pneumatic pressures during site restoration 
can cause injury due to pipe blowouts of plugs. 

- Compaction to specified standard; clear site of debris and refuse; resurface without 
leaving gaps or uneven surfaces, and erect fence around hazardous areas until they 
are safe and restored.  

 
 
- Ensure plugs and compressors are installed and secured against movement; release 

air before removing plugs and clear area of pipe ends being tested. 

27 Inadequate training, consultation, planning, and 
improvisation can cause task-specific injuries due to 
inexperience, inadequate consultation, or failure to provide 
appropriate equipment. 

- All personnel on-site to be trained and kept aware, and should be suitably qualified; 
competent supervision must be provided on-site. 

28 Misuse of equipment/fire hazards can cause fire/explosions. - Care must be taken when refuelling machinery with petrol to ensure engines aren’t 
running and there are no naked flames in the vicinity; oxyacetylene and gas 
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equipment must be used strictly in accordance with the manufacturers’ safe operating 
procedures.  

- All personnel working on the site are to be trained in the correct operation of the tools 
and equipment they are using.  

- All tools and equipment are to be serviceable and in safe condition.  
- All electrical tools are to be fitted with current test tags.  
- Fire extinguishers are to be located on-site. 
- No work during high fire danger, unless dry vegetation is cleared and/or watered down 

prior to carrying out hot work. 
- Avoid driving or parking motor vehicles on long dry grass, as the heat generated by 

the exhaust could start a fire. 

29 Exposure to ultraviolet light, glare can cause skin cancer, 
sunburn, eye damage. 

- Use of protective clothing, sunscreen, flap on hard hat, and proper sunglasses. 

30 Weather conditions (e.g. hot, cold, wet, flooding/inundation, 
electrical storms, high winds) can cause dehydration and 
dizziness. 

- Supply adequate drinking water in work area.  
- Provide protection from UV rays. Use PPE. 

31 Slippery surfaces can cause slips and falls. - Non-slip safety footwear must be worn on all worksites.  
- Extreme care must be exercised when working in wet and slippery areas.  
- Personnel should never run on worksite. 

32 Untidy site can cause slips and falls. - Keep worksite clean and tidy at all times. 

33 Materials stored may be dislodged and fall onto people 
or property, particularly when site is unattended. 

- Materials must be stored in a safe manner. 

34 Public safety may be at risk due to pipes or drums 
accidentally rolling onto the roadway, causing 
an accident, or may be rolled by unauthorized persons 
particularly when site is unattended, causing injury to 
persons. 

- All materials to be secured by blocks or wedges, sandbags, or other means.  
- All pipes not laid during the course of a day are to be returned to the stockpile and 

secured appropriately. 

35 Public safety may be at risk due to improper storage of plant. Store/park plant and equipment off-site and in a secure area. 

36 Nuisance due to excavated soil. Deterioration of air quality 

due to dust 

Safe disposal and reuse of excavated soil. Remove waste soil as soon as it is excavated. 

Sprinkle water to avoid dust. 

37 Soil erosion, silt runoff, and settling of street surfaces. Water 
could get polluted; land values could be degraded and 
become a nuisance to pedestrians. Street surfaces would 
settle, bringing about ponding of water. 

Precautionary measures should be taken during construction. Proper backfilling of 

excavated trenches should be done and construction activities should be, as far as 

possible, avoided during the rainy season. Temporary diversions and signboards for 

pedestrians must be provided. 

38 Workers and the public are at risk from accidents on-site. - Prepare and implement a site health and safety plan that includes measures to: 

o exclude the public from all construction sites; 

o ensure that workers use protective equipment; 

o provide health and safety training for personnel; 

o follow documented procedures for site activities; and 

o keep accident reports and records. 

- As far as possible, the local people (who know the local conditions) should be hired. 

39 Local residents and sites of social/cultural importance may 
be disturbed by noise, dust, and impeded access. 

- Carry out the work as quickly as possible to minimize disturbances.  

- Consult residents; inform them of work in advance. 
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40 Pollution of disturbed water can cause health hazards. - Locate distribution pipes away from drains to avoid infiltration of drain water. 
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APPENDIX 12: SAMPLE ENVIRONMENTAL MONITORING REPORT TEMPLATE 

A. Summary of EMP Implementation   
1. Overall status of EMP implementation 
2. Key issues, corrective actions, and any grievances 

 
B. Details of EMP Implementation Status 

1. Permissions/consents (list of relevant permits, clearances, etc. and status of 
obtaining these) 

2. Field visits and consultations (sites visited, dates, persons met) 
3. Training (nature of training, number of participants, date, location, etc.) 
4. Progress of work (percentage of physical completion) 
5. Design/location/preconstruction stage monitoring 
6. Construction stage monitoring 
7. Operation stage monitoring 
8. Occupational health risks and safety plan for workers 
9. Redress of grievances (type of grievance, date, persons, etc.) 
10. Corrective actions taken 

 
APPENDIX 

Consents  
Permissions 
Monitoring data (water quality, air quality, etc.) 
Photographs 
Maps 
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EXECUTIVE SUMMARY 
 
1. The Government of Nepal requested a loan and grant from the Asian Development Bank 
(ADB) for an integrated urban development project. The impact will be the improved urban 
environment in the municipalities of Dharan, Janakpur, Nepalgunj, and Siddharthanagar. The 
outcome will be to provide population in these municipalities with better access to municipal 
infrastructure and services in a socially inclusive manner. The purpose of this initial 
environmental examination (IEE) is to examine the proposed infrastructure components in 
Janakpur municipality to ensure that they will not damage the environment, and to provide 
guidance for their planning, construction, and operation. In the environmental assessment, 
potential environmental impacts are identified, their significance assessed, and strategies 
devised to avoid these impacts or reduce them to an acceptable level. These strategies (called 
―mitigation measures‖) are then incorporated into the environmental management plan (EMP). 
The EMP assigns responsibilities, timescales, and performance indicators/standards for each 
mitigation measure to make sure that they are implemented and not ignored. An environmental 
monitoring plan is also added. This recommends protocols and responsibilities for monitoring 
the operation of the project, within a range of relevant and agreed performance indicators. The 
project will be implemented by the Janakpur municipality with support from the Department of 
Urban Development and Building Construction in the Ministry of Physical Planning and Works.  
 
2. In Janakpur, the following subproject/components are proposed: (i) stormwater drainage; 
(ii) roads and lanes improvement; and (iii) solid waste management.  Community development 
programs will be defined during implementation in poverty pockets, and will be guided by the 
environmental assessment and review framework prepared for the project. The subproject will 
help achieve higher and more socially inclusive economic growth through effective, efficient, 
and reliable delivery of improved and affordable municipal services by the municipality to its 
citizens. 
 
3. The Government of Nepal’s legislation and ADB policy require that the environmental 
impacts of development projects are identified and assessed as part of the planning and design 
processes, and that action is taken to reduce those impacts to acceptable levels. This is done 
through the environmental assessment process, which has become an integral part of lending 
operations and project development and implementation worldwide. 

 
4. Overall, the impacts of the subprojects will be very positive for the environment and the 
public if they are properly implemented and environmental issues duly considered. Some 
negative impacts are anticipated during construction, but in specific areas and for short duration 
(dust, noise, traffic, etc.). It is expected that the adverse environmental impacts of the planned 
subprojects will in general not be significant and can be easily and reasonably mitigated and 
prevented through adequate mitigation measures and regular monitoring during design, 
construction, and operation. This IEE will be disclosed on ADB’s website and within the project 
implementation units in Janakpur and the project coordination office in the Department of Urban 
Development and Building Construction. 



 

 

I. INTRODUCTION 

A. Purpose of the Report  

1. The Government of Nepal requested a loan and grant from the Asian Development Bank 
(ADB) for its integrated urban development project. The project aims to improve the urban 
environment in the municipalities of Dharan, Janakpur, Nepalgunj, and Siddharthanagar. The 
project will implement urban environmental improvement, on an integrated basis. 
  
2. The project for Janakpur includes (i) improvement and rehabilitation of the drainage 
systems and city roads; (ii) sanitation (construction of septage drying beds) and the construction 
of a sanitary landfill; and (iii) a community development program focused on poverty pockets in 
the municipality, which includes community infrastructure such as hand pumps, sanitation and 
drainage improvements, and street paving. The investments will help the municipality achieve 
higher and more socially inclusive economic growth through effective, efficient, and reliable 
delivery of improved and affordable services. 
 

Table 1: Janakpur Project Components 
Stormwater Drainage 

B. Rehabilitation of the existing system 

 Extension of the existing drain in ward no. 4 up to Jalad Nadi (1 km) 

 Widening and lining of the natural drain along the Jaleswor Highway (3.5 

 km) 

 Cleaning of the existing drains (17 km) 

 Covering of the open drains within the city core (4 km) 

 Replacement of broken concrete slabs (0.5 km) 

C. Construction of new drains 

 Construction of 9 km of new drains in wards no. 5, 6, 7, and 8 

 Construction of 4.2 km of new drains in wards no. 4, 9, and 10 

 Construction of 5.4 km of new drains in the remaining parts of the Parikrama Road 

Solid waste management (SWM)  

Development of integrated solid waste treatment/processing facilities, including: 

 a waste transfer station 

 sanitary landfill cells for 5 years, including liner system, leachate and LF gas collection, 
and treatment and disposal systems 

 a pilot compost plant (with necessary equipment) for co-composting 
organic SW with septage sludge (capacity up to 5 tons/d) 

 recycling area with sorting platform, shredding, pelleting etc.  

 other site development works (weighbridge, internal roads, lighting, fencing, etc.) 

Municipal roads 

 Parikrama Path (sub-base, base, and surface): 8000 m L and 16 m W 

 Ram Mandir-Parikrama Road (base and surface): 2000 m L and 12 m W 

 Campus Road (base and surface): 2000 m L and 10 m W 

 Subhachowk Road (base and surface): 1000 m L and 10 m W 

 Manimandap Road (base and surface): 1500 m L and 10 m W 

 Inner city road stretches (base and surface of 2000 m L and 8 m W) 

Community development program 

 Water supply tube wells 

 Paving of lanes 

 Drainage 

 Public toilets 

 Private toilets 

 Composting center 
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 Waste dustbin (basket) 

 Scrap materials collection center 

 
3. The purpose of this initial environmental examination (IEE) is to examine the proposed 
infrastructure components to ensure that they will not damage the environment, and to provide 
guidance for their planning, construction, and operation. In the environmental assessment, 
potential environmental impacts are identified, their significance assessed, and strategies 
devised to avoid these impacts or reduce them to an acceptable level. These strategies (called 
―mitigation measures‖) are then incorporated into the environmental management plan (EMP). 
The EMP assigns responsibilities, timescales, and performance indicators/standards for each 
mitigation measure to make sure that they are implemented and not ignored. An environmental 
monitoring plan is also added. This recommends protocols and responsibilities for checking the 
operation of the project, within a range of relevant and agreed performance indicators. 

 
D. Basis and Extent of the IEE study 

1. ADB Safeguards Policy Statement, 2009 

4. The ADB’s Safeguards Policy Statement, 2009 is to consider environmental issues in all 
aspects of ADB’s operations. ADB requires environmental assessment of all project loans, 
program loans, sector loans, sector development program loans, financial intermediation loans, 
and private sector investment operations. The nature of the assessment required for a project 
depends on the significance of its environmental impacts, which are related to the type and 
location of the project, the sensitivity, scale, nature and magnitude of its potential impacts, and 
the availability of cost-effective mitigation measures. Projects are screened for their expected 
environmental impacts and are assigned to one of the following categories: 
 

(i) Category A. A proposed project is classified as category A if it is likely to have 
significant adverse environmental impacts that are irreversible, diverse, or 
unprecedented. These impacts may affect an area larger than the sites or 
facilities subject to physical works. An environmental impact assessment is 
required. 

(ii) Category B. A proposed project is classified as category B if its potential 
adverse environmental impacts are less adverse than those of category A 
projects. These impacts are site-specific, few if any of them are irreversible, and 
in most cases mitigation measures can be designed more readily than for 
category A projects. An initial environmental examination is required. 

(iii) Category C. A proposed project is classified as category C if it is likely to have 
minimal or no adverse environmental impacts. No environmental assessment is 
required, although environmental implications need to be reviewed. 

(iv) Category FI. A proposed project is classified as category FI if it involves 
investment of ADB funds to or through an FI (financial intermediary). 

 
5. The project is classified by ADB as category B. Rapid environmental assessments 
(REAs) are provided in Appendixes 1-3.  
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2. National Act and Rules 

6. The requirement for environmental assessment in Nepal is established by the National 
Environment Protection Act (1997), and the procedures are defined in the Environment 
Protection Rules (EPR, 1997) and its amendment of 20 August 2007. 
 
7. The improvement and rehabilitation of drains and city roads is not mentioned in the EPR. 
The improvement of existing inner roads is mainly black-topping. The EPR mentions that an IEE 
is necessary for improvement, rehabilitation, and reconstruction of national highways and feeder 
roads under which category the inner city roads do not fall. However, since the civil works 
involved resulted in temporary adverse environmental impacts, IEEs have been conducted. 
 
8. The Government of Nepal (according to EPR 1997) requires that filling of land with more 
than 5,000 tons of solid waste per year undergoes an EIA. The amount of solid waste to be 
disposed of at the landfill site in 2015 (when the sanitary landfill site is in operation) will be 5,877 
tons per year, increasing to 19,382 tons by the year 2031 (the expected lifespan of the landfill 
site). 
 
9. The Solid Waste Management Act 2011 unifies the Solid Waste Management Law to 
ensure a clean and healthy environment through source reduction, reuse, processing, and 
disposal of solid waste for effective solid waste management, and to minimize the adverse 
impact of solid waste on public health and the environment.  
 

10. The legal provisions for environmental protection in Nepal are provided in different acts 

and regulations in Appendix 5. Nepal is also a signatory to many international agreements and 
conventions related to environmental conservation, such as:  
 

(i) Plant Protection Agreement for Asia and the Pacific Region, 1956  
(ii) Convention on International Trade in Endangered Species of Wild Fauna and 

Flora (CITES, 1973)  
(iii) Convention Concerning the Protection of World Cultural and Natural Heritage 

(World Heritage Convention), 1972  
(iv) International Tropical Timber Agreement, 1983  
(iv) Convention on Biological Diversity, 1992 

  
11. Nepal’s procedures for environmental assessment of development projects are 
described in the Environment Protection Act (EPA), 1997 and the Environment Protection Rules 
(EPR), 1997 and Amendment of 20 August 2007. Projects that need EIA and IEE are listed in 
the EPR. The responsibility for undertaking IEEs for the proposed subprojects lies with the 
Department of Urban Development and Building Construction (DUDBC) as the proponent, on 
behalf of the Ministry of Physical Planning and Works (MPPW). Public involvement, including 
notification of stakeholders, dissemination of information, and consultation, is a requirement, 
particularly during the review and approval of the IEE reports.  
 
12. The process for carrying out this IEE in Nepal is as follows: 

(i) The responsibility for undertaking and approving an IEE lies with DUDBC (the 
proponent) and MPPW (the executing agency).  

(ii) The environmental assessments are carried out by consultants hired by DUDBC. 
IEEs are approved by the respective ministries. All EIAs are approved by the 
Ministry of Environment (MOE). 
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(iii) Public involvement, including notification of stakeholders, dissemination of 
information, and consultation, is a requirement, particularly during the review and 
approval of the IEE report.  

(iv) DUDBC prepares the terms of reference (TOR) as described in the format of 
Schedule 3 of EPR, 1997 and submits it to MPPW.  

(v) MPPW processes the TOR, reviews it, and if not satisfied, returns it with 
comments for improvements.  

(vi) If satisfied, the ministry approves it and informs the consultant through DUDBC. 
(vii) DUDBC will arrange for the study to be conducted by a consultant as soon as the 

TOR is approved by the ministry.  
(viii) The IEE report will be prepared in the format as described in Schedule 5, EPR, 

1997 and in accordance with the ADB’s SPS.   
(ix) Rule 7 stipulates that a notice has to be published in Nepali in a national daily 

newspaper and also affixed in the concerned VDC or municipality, DDC office, 
schools, concerned individuals and institutions, and hospitals and health offices, 
requesting them to give written comments and suggestions within 15 days 
regarding the likely impacts of implementing the proposal on the environment. A 
deed of public inquiry also has to be prepared and included in the IEE report. 

(x) The IEE report should be submitted to MPPW through DUDBC. DUDBC will 
review the report and then forward it to MPPW for decision. Both DUDBC and 
MPPW can send the document back to the consultant for revisions, if required. 
When approved, MPPW will inform the municipal authorities through DUDBC.  

(xi) In accordance with the provision of EPA and EPR 1997, DUDBC should 
implement the proposed project only after the approval of the IEE report, which 
will be monitored and evaluated by MPPW through DUDBC. 

 
13. In this technical assistance (TA), the requirements of ADB and the government have 
been combined, and this report is based on the structure given by ADB. 
 
14. Permits and clearances required, Obtain letters of approval/permits and agreement 
for:  

(i) temporary acquisition of land and properties;  
(ii) digging of roads from the municipality;  
(iii) cutting of trees from the district forest office;  
(iv) shifting sections of utility lines if needed from relevant authorities; and 
(v) operation and location of the landfill site from the Civil Aviation Authority.  

 
E. Objectives and Scope of the Environmental Study 

15. The objectives of the IEE are to: 
 

(i) provide information about the general environmental settings of the project as 
baseline data; 

(ii) provide information on potential impacts of the project and the characteristics of 
the impacts, magnitude, distribution, affected groups, and duration; 

(iii) provide information on potential mitigation measures to minimize the impact, 
including mitigation costs; 

(iv) assess the best alternative project with most benefits and least costs in terms of 
financial, social, and environmental aspects; and 

(v) provide basic information for formulating management and monitoring plans. 
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(vi) avoid costs and delays in project implementation due to unanticipated 
environmental problems; 

(vii) allow project proponents, designers, implementing agencies, and funding 
agencies to address environmental issues in a timely and cost-effective fashion 
during the feasibility stage, and reduce the need for project conditionalities 
because appropriate steps are taken in advance or incorporated into the project 
design; 

(viii) provide an opportunity for public involvement in the planning stage of the project; 
(ix) facilitate early agreement on contentious issues; 
(x) assist in the scoping process of environmental impact assessment, if necessary; 
(xi) economize in the human resource and budget allocation for any subsequent 

environmental impact assessment; and 
(xii) determine if an environmental impact assessment is necessary. 
 

16. This IEE discusses the environmental impacts and mitigation measures relating to the 
location, design, construction, and operation of all physical works under the project. 
 
F. Approach and Methodology 

17. The background data for the IEE has been collected from ADB and the Government of 
Nepal’s reports, literature, internet, documents, consultations, interviews of other organizations 
working in the area, results of socioeconomic surveys, field visits, focus group discussions, and 
existing reports collected from other organizations. The IEE was prepared following the 
regulations of the Government of Nepal and the ADB Safeguards Policy Statement. 

 
 

II. DESCRIPTION OF THE PROJECT 

A. Type and Need of the Subprojects 

18. The project consists of (i) improving/rehabilitating about 19.12 km of the existing 
drainage system (Figure 1) to avoid flooding, and about 22 km of the city roads with drainage to 
minimize traffic congestion at the city core; (ii) sanitation (construction of septage drying beds); 
(iii) a sanitary landfill site; and (iv) a community development program focused on poverty 
pockets in the municipality, which includes community infrastructure such as hand pumps, 
sanitation and drainage improvements, and street paving to raise the quality of the infrastructure 
and services, thereby improving the quality of life of the people. The constraint to development 
in Janakpur is flooding caused by poor, inadequate drainage, an absence of solid waste 
management, and poor city roads. Large areas of the municipality get inundated (Figure 2) 
during the monsoon.  
 
B. Description of the Subprojects 

1. Drainage Improvements/Rehabilitation 
 

19. The purpose of the proposed drainage subproject is to improve the town’s drainage 
system so as to minimize the flooding that occurs every year during the monsoon. The project 
aims:   
 

(i) to eliminate cross-sewer connections; 
(ii) to rehabilitate (lining, widening, etc.) and desilt the existing drains;  
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(iii) to augment and rectify the missing links of existing drains; and 
(iv) to provide new drains. 

 
20. The drainage improvement works (Table 2) consist of the following components: 

Table 2: Drainage Components 
Rehabilitation of the Existing System 

 Extension of the existing drain in ward no. 4 up to Jalad Nadi (1 km) 

 Widening and lining of the natural drain along the Jaleswor Highway (3.5 

 km) 

 Cleaning of the existing drains (17 km) 

 Covering of the open drains within the city core (4 km) 

 Replacement of broken concrete slabs (0.5 km) 

Construction of New Drains 

 Construction of 9 km of new drains in wards no. 5, 6, 7, and 8 

 Construction of 4.2 km of new drains in wards no. 4, 9, and 10 

 Construction of 5.4 km of new drains in the remaining parts of the Parikrama Road 

 
Figure 1: Existing Drainage System 

 

2. City Roads Improvement/Rehabilitation 
 

21. The following road stretches (16.5 km) are proposed for improvement (laying of 200 mm-
thick sub-base course, 150 mm-thick base course, and 40 mm-thick premix carpet on the 
existing roads without any widening) (Figure 2): 
 

(i) Parikrama Path (8 km long and 16 m wide) - This road encircles major temples 
of the city. It is a sort of inner ring road for the municipality. The road is used for 
religious walking during festive days around the year. Although it has a clear right 
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of way, the road is without a drainage system and proper road surface. A new 
drain network along the entire length of this road has been proposed. 

(ii) Ram Mandir–Parikrama Road (2 km long and 12 m wide) - This connects the 
Parikrama Path with the center of the municipality (Ram Mandir). This provides a 
southern radial connection with the inner ring road, and the drainage along this 
road will also be improved. 

(iii) Campus Road (2 km long and 10 m wide) - This is the northwest radial road 
connecting the city center and Parikrama Path. It intersects the Janakpur-
Jaleshwor Highway and is an important collector road of the city. Drainage 
improvement works in the vicinity of this road will also be carried out. 

(iv) Subhachok Road (1 km long and 10 m wide) - This road connects the northern 
part of the municipality with the western part of the Janaki Temple. Existing 
drains will be rehabilitated. 

(v) Manimandap Road (1.5 km long and 10 m wide) - This is another radial road 
stemming from the Janakpur-Jaleshwor Highway and linking the Manimandap 
area across the Parikrama Path. The area will have a new drainage network. 

(vi) Inner city roads (about 2 km long in total and 8 m wide in general) – After the 
rehabilitation of existing drainage system and/or construction of new drain 
systems, the inner city roads will deteriorate further. Therefore, about 2 km of the 
inner city roads will be improved. 
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Figure 2: City Roads to be Rehabilitated and Improved 

 
 

 
3. Solid Waste Management and Septage Drying Beds 

 
22. Improved frequency of desludging of septic tanks will be carried out. The desludged 
septage will be treated using sludge-drying beds, which will be located at the landfill site. The 
leachate from the drying beds will be treated together with the leachate from the landfill. 
 
23. Solid waste management is one of the priorities of the municipality, as its 
mismanagement is responsible for clogged drains and flooding during the monsoons. The total 
municipal waste generation is about 28.7 tons per day (tpd). The municipality has identified a 
landfill site to accommodate 11.7 ha (Figure 3). Assuming a 50% reduction in recyclables and 
biodegradable wastes, the total waste to be managed at the landfill site will be about 9,464 
tons/year (base year 2015) and about 23,568 tons/year by 2031 (its lifespan). 
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24. The subproject covers (i) awareness campaigns, institutional building, and capacity 
building; (ii) separation of wastes (biowastes, recyclables, remaining waste to be disposed of at 
the landfill site) and primary collection; (iii) transport; (iv) recycling and treatment of special 
wastes; and (v) construction of a sanitary landfill and associated facilities.  
 
 

III. DESCRIPTION OF THE ENVIRONMENT 

A. Physical Resources 

25. Location and topography. Janakpur, 303 km from Kathmandu and at an altitude of 
about 70–77 m at mean sea level (msl), is located in the Eastern Terai at latitude 260 43’ N and 
longitude 850 58’ E, and serves as the headquarters of Dhanusa District. The Mahendra 
Highway is located 25 km to the north of the town and 25 km south of the Churia Hills. The town 
is bounded by the Dudhan River to the west and the Jaladha River to the east. It is the principal 
economic and service center for the East/Central Terai and Hills, and mainly serves as an 
agricultural processing and service center for its rural hinterland. 
 
26. Geology and soils. The general geology of the Janakpur area is alluvium of the Terai 
plain deposits. The Terai plain, which is the northerly extension of the Gangetic plain, rises to 
200 m in elevation. Geologically, it consists of quaternary sediments. They are composed of fine 
to coarse sand and silt, with clays which overlie gravel deposits in a sand and silt matrix, and 
are loosely deposited and uncemented. Large alluvial fan deposits occur along the main 
streams. They are tens of meters thick and extend all over the project area. The fine sand and 
silt with clays are produced from the surrounding sloping catchment, washed away during 
recent floods and transported due to moderate to steep gradient of the rivers and deposited in 
the gentle slopes of the Terai plain due to decrease in the velocity of the flood flows. 
 
27. Climate. With an annual precipitation of 1,348 mm, 81% of the rainfall occurs during the 
monsoons, with the heaviest rains in July and the lowest in November. The pre-monsoon 
activities prevail in April and May and are the hottest months. December and January are the 
coldest and driest months. The yearly mean temperature is about 240C.  
 

28. Water resources. Janakpur is bounded by the Dudhan River to the west and the 
Jaladha River to the east. It lies on a large groundwater basin that is recharged by streams 
flowing across coarse alluvial fan deposits along the mountain front to the north. Throughout the 
area, groundwater levels are usually within 5 m of the surface. It uses only groundwater sources 
for water supply due to its abundance. The available hydrogeological information confirms the 
existence of vast underground water resources. Janakpur also has numerous ponds within the 
city. It provides fish to almost all other cities of the country. Some of the ponds (Ganga Sagar, 
Dhanush Sagar, Ratna Sagar, and Maharaj Sagar) are used for religious bathing.  
 
B. Ecological Resources 

29. Flora. The trees found in the Dhanusa District consist of sal (Shorea robusta), karma 
(Adina cordifolia), sisau (Dalbergia sissoo), khayer (Acacia catechu), botdhainro (Lagerstroemia 
parviflora), asna (Terminalia alata), simal (Bombax ceiba), jamun (Syzygium cumini), satisal 
(Dalbergia latifolia), aap (Magnifera indica), chilaune (Schima wallichii), bhorla (Bauhinia vahlii), 
satibair (Rhus parviflora), babiyo (Eulaliopsis binata), bans (Dendroclamus strictus), neem 
(Azadirachta indica), gambhari (Gmelina arborea), papal (Ficus religrosa), bakaino (Melia 
azedarach), bhalayo (Semecarpus anacardium), rajbriksha (Cassia fistula), dabdabe (Garuja 
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pinnata), gayo (Bridelia retusa), siris (Albizzia mollis), utanki (Bauhinia malabarica), etc. Sal and 
bakaino are endangered species.  
 
30. Herbs common in the district are harro (Termnalia chebula), barro (Terminalia bellirica), 
amala (Emblica officinalis), and pipala (Piper longum). Harro and barro are endangered species.  
 
31. Fauna. The wildlife bird species found in the Dhanusa District are kalij (Lophura 
leucomelana), mayur (Pavo cristatus), and dhukur (Streptopelia chinensis). Among these, the 
kalij is among the protected species and the mayur is classified under CITES as Appendix 1.  
 
32. Wild animals found in the district are chituwa (Panthera pardus), bandar (Macaca 
assamenius), bhalu (Ursus thibetanus), rato mriga (Muntiacus muntijack), dumsi (Erethizon 
dorsatum), habre (Ailuropoda melanolerica), kharayo (Oryctolagus cuniculus), and lokharke 
(Sciurus carolinensis). Chituwa is classified under CITES Appendix 1, and bandar under CITES 
Appendix 2. There are a variety of snakes in the district.  

 

C. Social and Cultural Resources 

33. Social classification.  The majority of the people living in Janakpur are Hindus (93%) 
followed by Muslims (6%) and Buddhists. The major ethnic groups are Hill Brahmins (9.4%), 
Sudhis (9.2%), Yadavs (8.8%), and Telis (7.9%). Others less in number are Kayasthas, Terai 
Brahmins, Dhanuks, Kalwars, and Haluwais. 
 
34. Employment. In Janakpur Municipality, nearly 68% of the total population aged between 
15 and 59 are economically active, of which 40% are unemployed. About 9% of the 
economically active population are engaged in services sectors, followed by trade and business 
(8%) and agriculture and livestock (8%).  
 

35. Income and expenditure. The socioeconomic survey shows that the per capita income 
of almost 50% of the sampled households is less than Rs. 50,000, whereas 36% of households 
have per capita income ranging from Rs. 50,000 to Rs. 75,000. Nearly 50% of the population 
live below the poverty line. The annual poverty line data is NRs. 12,457 per capita/year or NRs 
65,648 per household/year. 
 
36. Poverty pockets. In Janakpur, the poor pocket areas have been identified. They are 
low-income groups, living in government land or in slums, and livinh in very low-quality houses. 
These squatters and poor people are mostly living in wards no 1, 7, 14, and 16. It has been 
estimated that about 200 households are living on government land. They are daily wage 
earners, vendors, vegetable and fruit sellers, partly skilled laborers, and some involved in small 
trade/business activities. They are from different ethnic groups like Telis, Baniyas, Kalawars, 
Guptas, Chaudharys, and Shahs. 
 
37.  Cultural heritage. There are no natural or cultural areas next to the subprojects that will 
be affected. 
  
D. Infrastructure 

38. Transportation. municipality
- The s other towns.

municipality domestic 
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 All these transport linkages undoubtedly provide very effective 
connectivity to Janakpur, enhancing its overall developments.  
 
39. Water supply. Piped water supply in the municipality started with the construction of a 
water supply system in 1967. The Japanese Government also constructed a few tube wells to 
supplement water supply. Initially, the water supply system was operated by Department of 
Water Supply and Sanitation (DWSS), and this was taken over by the Nepal Water Supply 
Corporation (NWSC) in 1981. The present system consists of two tube wells, two 
overheadtanks (OHTs), and about 46 km of pipes of various material and sizes. It serves about 
17% of the existing population. Groundwater is the only source of water for the town. 
Households and other customers not connected to the NWSC system draw water from private 
hand pumps (manually drilled tube wells). Some institutions/industries have their own large 
diameter tube wells and are completely independent of NWSC. The municipality installs about 
15 hand pumps each year to serve the poor. Public hand pumps are also installed at many 
locations.  
 

40. Based on the blanket arsenic testing carried out in Nepal, there are at least 17,314 wells 
in the municipality. About 0.4% of wells have concentrations of arsenic more than the national 
standard of 50 ppb. These hand pumps and tube wells are drilled to depths of about 10–60 m, 
depending on cost and affordability. Many wells are artesian. Based on the available 
information, water from NWSC groundwater sources is within the Nepal Drinking Water 
Standards, provided the water is disinfected.  
 

41. One report reviewed samples of five private tube wells in ward 14. While the sample is 
small, it does illustrate potential water quality issues. Of these five wells, 60% had iron 
concentrations above the Nepal Drinking Water Standard limit of 0.3 mg/l. Arsenic was not 
detected in those wells. Four of the five wells have no faecal contamination, but sanitary 
inspection of the surveyed wells indicate that three wells had high contamination risks. The 
report concluded that ―combined risk assessment analysis of the surveyed wells in Janakpur 
Municipality, Ward 14 indicate that 60% of the wells require urgent action to ensure good water 
quality supply.‖ Even in the absence of testing, it is apparent that bacteriological pollution of 
shallow groundwater is almost certain. Although more data is needed to confirm this, the likely 
health impacts are potentially very high. 
  

42. NWSC disinfects water by chlorination at reservoirs before supplying to its consumer. 
Residual chlorine in the distribution system is not regularly monitored by NWSC. There are 
complaints about water quality from consumers on numerous incidents of pollution due to 
ingress of pollutants from leaked pipes. Most of the house connections cross highly polluted 
drains, which is the major cause of water pollution. NWSC acknowledges that its inability to 
replace pipes lying in drains is part of the problem. It has reportedly traced some leaks in old 
pipes at depths of 1.5–2 m below metalled road surfaces.  
 
43. Sanitation. The system in operation in the town is effectively a hybrid offsite system, as 
it relies on disposal offsite. The typical sanitation system consists of a sealed septic tank which 
discharges directly to a drain. Private suppliers provide septic tank emptying facilities via 
pumping. There is no effective control on the dumping of the contents. Table 3 presents 
preliminary information of the Social Survey 2011 in relation to sanitation. 
  

Table 3: Toilet use 

Type of Toilet Nos. % 
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Water-sealed toilet with flush 99 11.6 

Water-sealed toilet without flush 333 38.9 

Toilet without water outside 209 24.4 

Pit latrine on plot 66 7.7 

Public latrine 16 1.9 

Neighbor’s toilet 54 6.3 

Other (specify) 78 9.1 

Total 99 11.6 

 
44. It is estimated from this survey that open defecation is practiced by about 9% of the 
population. It is also unclear what is meant by ―pit latrine‖—if this is pour flush or a dry pit latrine. 
About 8.2% share a toilet or use a public toilet. In accordance with the UNICEF/WHO Joint 
Monitoring Plan definition of sanitation, these would be classified as unimproved/unhygienic 
latrines. This means about 17% of the population would have ―unimproved‖ sanitation.  
 
45. There are 12 public toilets in the whole city. The situation of the existing toilets is very 
bad. The toilet in the current bus park (managed by the entrepreneur’s association) is the only 
one which is run properly. The toilet in the railway station is in worse condition. The municipality 
is managing other remaining toilets, and their conditions are also very bad. The areas like 
Janaki Temple, Vivah Mandap, and Barha Bigha urgently need public toilets.  
  
46. Solid waste management, Janakpur generates a total amount of 37.9 tpd of municipal 
waste and 60 kg/d of hospital wastes, which are mixed with the municipal waste. So far as city 
cleaning and waste collection/transportation in Janakpur municipality is concerned, the main 
roads are cleaned daily, and waste heaps accumulated on roadsides are picked up by tractor-
trailers. Side roads are cleaned irregularly and the swept wastes brought to the main roads that 
are accessible for collection by tractor-trailers. Side roads in the core area around Ram-Janaki 
Mandir are remarkably narrow for waste collection by tractor-trailers. At present, all the wastes 
collected by tractor-trailers are dumped crudely at an open space located south of Barhabigha 
Maidan in ward no. 4, which has been in operation for several years.  
 
47. The proposed landfill site at Dudhmati River in ward no. 7 is public religious land under 
the ownership of two guthis (public religious land) who are willing to provide this land to the 
municipality for landfilling purposes. There are no sensitive receptors around the site, e.g., 
homes, schools, or businesses. There are some surrounding agricultural fields. The land has 
been excavated to a few meters’ depth to collect its loamy/clayey soil for brick production. The 
area along the riverbank is found to have been used as a crematorium. Rainwater accumulated 
in the excavated area during the last monsoon (i.e. about 6 months back) is still ponded, which 
indicates that the subsoil is impervious. It is reported that the guthis are expecting this land to be 
used for a landfill site for the municipality. It is noted that, as per EPR 1998, an EIA of the site 
before landfill development is a must.  
 
48. With regards to the sweepers involved in city cleaning service, there are at present 60 
sweepers already working, with three vacant positions. Of the 8 tractors and 9 tippers, only 4 
tractors and 2 tippers are in operating condition. The three available tricycles are not frequently 
used in regular municipal cleaning and collection.  
 
49. For promotion of composting activity, 100 household composting bins were recently 
bought from SWMRMC at a reduced price for introduction of organic waste composting at the 
household level. There is reportedly no composting practice at community level.  
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50. With regards to the recycling activity, there are reportedly about seven big scrap dealers 
and several other small ones dealing with metals, plastics, paper, glass, etc. Their business in 
recycling goods is reportedly improving. For reduction of plastics in the municipal waste stream, 
another program is being implemented by an NGO with financial support of the municipality.  
 
51. With regards to hospital waste management, the biggest Janakpur Zonal Hospital was 
found to have no proper management of hazardous and infectious wastes. The hospital’s 
hazardous and infectious waste is disposed of haphazardly and openly in Barhabiga Maidan, 
next to the hospital premises. Although the hospital has a diesel incinerator, it has not been in 
operation since last year because of problems in operation and maintenance, as reported by the 
director of the hospital.   
   
52. Janakpur, being a historic and religious municipality, has to deal with a special type of 
SWM problem additionally imposed by a large number of religious pilgrims (reportedly about 
300,000 per year on average). It is also to be noted that the city is crowded for about 30 days a 
year with religious pilgrims.   
 
53. Drainage. Janakpur is located on a flat terrain with altitude varying from 85 m in the 
north to 72 m in the south. Two rivers, Jalad Nadi in the east and Dudhmati Nadi in the west, 
flow north and south, taking with them all the incoming drains from different parts of the 
municipality. The presence of these rivers provides greater advantage in developing a storm 
water drainage system. In addition, the presence of hundreds of ponds helps to save many 
parts of Janakpur from flooding. These ponds play the role of retention ponds during heavy rain.  
 
54. There are three major drainage systems in Janakpur, all having outlets in Jala Nadi. The 
first system, concentrated mostly in ward no. 1, runs through the railway station before meeting 
Jalad Nadi. This system is functioning normally despite the solid waste thrown into it. A number 
of encroachers have built structures on top of drains, which will have to be partially removed. A 
resettlement plan is prepared to address such impacts.   
 

55. The second system runs along the main road connecting Shiva Chowk with Bhanu 
Chowk, bypassing the Dirghika Pond before meeting Jalad Nadi. This system is functioning well 
despite the solid waste, which regularly blocks the flow. The third system, which is also 
functioning but less efficiently than the first two, runs by the side of the Land Revenue Office 
before meeting Jalad Nadi. The overflow from Bishara pond also comes into this system. 
  
56. There are other systems, but they are not complete. One is in old bus park, which ends 
up at an open space. Another one is in the southeast. This system runs in front of the RR 
Campus before ending in the field.  
 
57. Also, a drain is being built along the highway with support from ADB. This drain will be 
ultimately connected with the natural drain running along the Janakpur-Jaleswor Highway 
before meeting Dudhmati Nadi near the first bridge from zero point. 
  
58. Due to lack of drains in most of the roads, the road surface gets damaged during 
monsoon. This is also the reason of flooding of some of the areas, including part of the Ram 
Janaki Temple.  
 
59. Most of the drains are concentrated in wards no. 1, 2, 4, 9, and 10 and partly in wards 
no. 3, 7, and 8 (along the highway). Other wards, including ward no. 6 with most of the historical 
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monuments, are still without a drainage system.  Population covered by the existing drainage 
systems is around 32,000, which is around 35% of the total population of Janakpur in 2011. 
There are encroachments at some locations. The total length of drains of all types in Janakpur 
is about 17 km. Land acquisition will not be required in Janakpur, as the existing RoW of the 
natural drain running along the Janakpur-Jaleswor Highway is enough to accommodate 
stormwater discharge from the western part of the municipal area.  
 
60. Electricity. Nepal Electricity Authority is supplying electricity to households, institutions, 
and industries in the municipality, and it was reported that about 18% of the population is still 
without power connection. The main reason behind this is the economic condition of the people. 
There are very poor sectors within the municipality which could not afford even to ask for their 
household power supply connection. The city currently has no power supply for 10 hours a day.  
 

61. Educational establishments. In Janakpur, there are 115 educational institutions run by 
the government and the private sector. These include 17 technical schools and 21 higher 
secondary schools. The illiteracy rate is about 28% in the municipality.  
 
62. Communications. Postal service is provided by the District Office of Postal Services. 
Nepal Telecom and NCell are the major providers of communication facilities in Janakpur. 
Telecommunication services are comparatively better. Nepal Telecom has distributed about 
7,300 telephone lines. The use of mobile phones is common. About 70,000 mobile phone lines 
have already been distributed. There are 23 local papers within the municipality and six FM 
radio broadcasting companies.  
 

E. Economic Development  

63. Land use. The net increase in population from 2011 to 2031 would be around 104,000, 
which would call for about 20,800 additional buildings requiring 280 ha of land, as shown below:  

 

Table 4: Requirement of Land for Housing 
    2001 2011 2031 Increment 

Population   74,192 105,000 209,000 104,000 
HH size Pax/ HH 5 5 5  
Households Nos. 13,734 21,000 41,800 20,800 
Buildings Nos. 12,361 18,900 37,620 18,720 
Household factor % 1 1 1  
Land occupied by one building M

2
 465 250 200  

Land for Habitation Ha 575 473 752 280 

IUDP, 2011 

 

64. Change in land use. The land use map of Janakpur has not been updated. UDLE had 
prepared a land use map while doing IAP in 1996. The information contained therein has been 
extracted, while assessing existing and future land use changes. Some discrepancy in the total 
area of the municipality has been observed, probably due to the inclusion of some peripheral 
areas.   
 
65. Agricultural land shall be converted for habitation. The 23% of the existing habitable land 
is expected to be 34% by 2031. The existing agricultural land shall be reduced to 50% in the 
coming 2 decades. The present and future use of land is given in the table below: 
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Table 5: Existing and Future Land Use 
SN Land use 2001 2011 2031 

    Area Percent Area Percent Area Percent 

1 Residential/commercial  412  17% 575  23%  855  34% 

3 Institutional 186  7%  186  7%  186  7% 

4 Industrial 31  1% 31  1%  31  1% 

5 Green belt  110  4% 110  4% 110  4% 

6 Agricultural 1,674  67% 1,510  61% 1,231  50% 

7 Others  69  3%     69  3% 69  3% 

  Total 2,481  100% 2,481  100% 2,481  100% 

 

66. Industries. Janakpur is one of the major centers of industrial activity in Nepal.  In 2006, 
there were 12 registered industries within the municipality, according to the Directory of 
Manufacturing Establishments 2064, CBS Nepal.   Given the favorable location and conditions 
for growth, the number of industrial establishments has steadily increased from 12 in 2006 to 
143 industries (mostly small industries) in 2010, according to the FNCCI Janakpur, 2011. Some 
50% of total production of the industries were exported to neighboring districts, mainly to 
Khotang, Okhaldhunga, Ramechhap, Udayapur, Sindhuli, and Kathmandu. The majority of 
industries were small-scale, such as rice mills, furniture, paper, timber mill, aluminium utensils, 
silver ornaments, battery separators, and food products. 
 
67. Small-scale industries, commercial banks, finance institutions, and trading houses have 
created significant employment opportunities. Furthermore, there are a number of large 
industries north of Janakpur along the Dhalkebar-Janakpur corridor, employing a significant 
number of people. The demand for labor in Janakpur is significant and increasing day by day. 
Thousands of workers enter the Janakpur area daily from the neighboring VDCs. 
 
68. Agricultural development. Agriculture is the dominant economic activity in the 
municipality; 29.34% of the total area (2,608.3 ha) is under cultivation, but only 35.93% of the 
total cultivated land is irrigated. Paddy, wheat, maize, barley, pulses, oilseeds, potato, 
sugarcane, and vegetables are major crops grown in the municipality. Compared to other crops, 
people grow more winter and spring green vegetables such as cabbage, onion, garlic, and 
tomatoes.  The total cereal and cash production in 2007 was about 400,000 tons. Besides crop 
cultivation, people of the area also practice livestock farming, as well. Janakpur is the major fish 
production center of the country. In 2007, about 1,200 tons of fish were produced in Janakpur. 
 
69. Organizations. Janakpur Municipality has 16 CBOs, 62 NGOs, and 25 users' groups  
working at household and community levels on awareness raising, income generation activities, 
community level project development and implementation, women empowerment, and saving 
credit, according to the Social Welfare and Sanitation Section of Janakpur municipality, March 
2011. There are around 15 public and private commercial banks and 12 finance companies 
engaged in collecting financial deposits, undertaking investments, and collecting and distributing 
remittances from abroad. 
 
70. Cultural heritage. Janakpur is a religious and touristic center of the central terai as it is 
the maternal place of Sita the Hindu goddess, wife of Rama. Janaki Mandir, Vivah Mandap, 
Dhanusha Sagar, and Ganga Sagar are the main religious sites in this municipality. Janaki 
Mandir is a World Heritage Site. Janakpur, historically called Mithilanchal, was the center of the 
ancient Maithil culture, which has its own language and script. Maithili women are known for 

http://en.wikipedia.org/wiki/Mithilanchal
http://en.wikipedia.org/wiki/Maithili_language
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their traditional art, especially their paintings on pottery, walls, and courtyards. The Mithila 
Paintings are famous worldwide. 
 
71. Tourism. During the Vivaha Panchami or Vivaha Festival, the wedding of Rama and 
Sita is reenacted in the famous Vivah Mandap temple in November or early December (after 
Kartik Purnima). This time of the year, about 100,000 pilgrims come for a procession with 
elephants, horses, and decorated chariots with beating drums.  
 
72. Health. There are seven private nursing homes and about 100 private clinics in the 
municipality. Private clinics are operating either individually or inside the pharmacy. Janakpur is 
also a center for health services for people from the hilly districts of central Nepal and adjoining 
villages.  
 

IV. ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 

73. The project area is within the municipal boundary. There are no sensitive ecological or 
cultural features which will be threatened by the design, location, construction, or operation of 
the project. Impacts are limited to design, construction, and operation, which can be easily 
mitigated. This section provides impacts and mitigations for each component.  

 
A. Drainage Improvements 
 
74. The rapid environmental assessment for drainage improvements is given in Appendix 1. 
Environmental impacts during preconstruction, construction, and operation and maintenance 
are discussed here in detail with the mitigating measures. The summary of the anticipated 
environmental impacts and the mitigation measures are given in Tables 6–8. 
 
1. Preconstruction and Design Phase  

75. Encroachers and disruption to vendors/shops. The construction works may disrupt 
local roadside business, including vendors. Prepare resettlement plan, notify the people, and 
implement resettlement plan and provide compensation before construction. Implementation of 
the resettlement plan (i.e., compensation, etc.) is required prior to physical and economic 
displacement of encroachers. Social tensions will arise if the contractor’s temporary land use 
areas are not identified with the consent of the local people and owners. Prepare the details of 
the contractor’s temporary land use and other private properties and discuss with owners. The 
contractor’s facilities should be located at least 500 m away from water bodies, natural flow 
paths, important ecological habitats, and residential areas. 
 
76. Permits and legal considerations. Obtain letters of approval and agreements for (i) 
temporary acquisition of land and properties, (ii) digging of roads from the municipality, and (iii) 
cutting of trees from the district forest office, and follow its rules and regulations (e.g. plant and 
rear tree saplings at the rate of 25 saplings for each felled tree).  
 
77. Baseline assessments. Baseline photographs of the construction areas and water 
quality of streams and rivers that would be impacted would help the project in identifying, 
justifying, and verifying the adverse impacts due to construction activities (e.g. cracks in houses, 
restoration of temporary sites to the original, water quality deterioration, etc.). 
 
78. Traffic management. Detailed traffic plans during construction within the town should 
be prepared to help mitigate traffic congestions, hazards to pedestrians, and disruptions to 

http://en.wikipedia.org/wiki/Madhubani_art
http://en.wikipedia.org/wiki/Vivaha_Panchami
http://en.wikipedia.org/wiki/Vivaha
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businesses as a result of open trenches, excavation, or road closures. In coordination with the 
municipality’s traffic police division, a traffic management plan to minimize traffic interference 
should be developed for areas covered by construction works. The municipality should notify the 
public in advance of construction activities, schedules, reroutings, and affected areas, including 
road closures.  Signages in Nepali and English should be erected. Footpaths made of steel 
plates or other temporary materials can be provided across trenches, and other pedestrian 
access and sidewalks and parking areas should be set up. In this regard, trench closure and 
road rehabilitation should be done as quickly as feasible. Arrangements can also be made for 
nighttime construction for activities in congested or heavy daytime traffic areas, and for onsite 
grievance handling.  Permission for digging roads should first be obtained from the municipality.   
 
79. Sludge management. Prepare a sludge management and disposal plan for the sludge 
to be removed from the drains and disposed of in designated areas approved by the 
municipality. 

 

2. Construction Phase  

80. Sludge removal. The removal of the accumulated water and sludge from the drains 
could be a nuisance to the surroundings and pose health hazards to the public and the workers.  
The mitigation measures include:   (i) working in small sections; (ii) providing a bypass for 
upstream water by providing pumping arrangements to the downstream; (iii) avoiding manual 
desilting and using mechanical diggers and tools as far as possible; (iv) in narrow/inaccessible 
sections, providing winches and buckets; (v) providing workers with oils for skin protection, soap 
to clean up later as well as PPE (gloves, gum boots, face masks); (vi) providing on-site training 
to workers on the safe handling of contaminated water and sludge; (vii) safely landfilling the 
desilted materials, in consultation with the municipality, in designated sites, preferably in the 
sanitary landfill site; (viii) dewater the selected section and pump accumulated water 
downstream; (ix) as far as possible, letting the silt dry before desilting the section; and (x) 
avoiding construction works in the rainy season. In consultation with the Municipality, the 
desilted materials should also be disposed of safely in designated sites, preferably in the 
sanitary landfill site. 
 
81. Excavation. Earth excavation, construction materials stockpiling, and plying of vehicles 
will produce dust (TSP, PM10), hydrocarbons (CO, CO2, CH4), SO2, NOX, H2S, etc., noise, and 
vibrations which create nuisances to the public, important social and cultural sites, and schools. 
 
82. Dust, noise, and vibration control. Plying of trucks on nonmetallic roads will produce 
huge amounts of dust, thereby making the air quality deteriorate and increasing noise levels to 
above 90 dB, affecting health. Appendixes 6 and 7 provide the national ambient air quality 
standards for Nepal and the recommended noise exposure limits for the work environment, 
respectively. Mitigating measures to be employed are: (i) avoiding temporary storage by 
transporting the required construction materials (aggregates and sand) when and as required; 
(ii) using tarpaulins, plastic sheets, or jute bags to cover the desilted material during transport; 
(iii) minimizing dust in surroundings by sprinkling water as required at regular intervals; (iv) 
routine monitoring of dust (TSP, PM10), sound and vibrations at regular intervals;  (vi) limiting 
vehicle speeds and banning power horns;  (vii) seeing that vehicles comply with the National 
Vehicle Mass Emission Standards, 2056 BS (Appendix 8);  (viii) fitting mufflers on vehicles to 
control noise;  (ix) regular maintenance of equipment and vehicles; (x) prohibiting the operation 
of construction vehicles between 7 p.m. and 6 a.m. in residential areas and avoiding working at 
sensitive times (during religious festivals in the area);  (xi) increasing the work force in sensitive 
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areas so as to finish the work quickly;  (xii) providing wooden bridges for pedestrians and metal 
sheets for vehicles to allow access across open trenches; and (xiii) compensating the damages 
caused by vibrations to buildings. 
 
83. Community resources. Construction activities could have adverse impacts on 
community services and infrastructure.  Any adverse impacts to community assets—such as, 
temples, bridges, irrigation channels, electricity poles, telephone lines, drinking water pipes, 
sewerage lines, roads, etc.—that could be disturbed by construction activities will be mitigated, 
compensated, reinstated, or relocated to the satisfaction of the community.   
 
84. Borrow pits. Quarrying of construction materials may change the morphology of the 
rivers and scar the environment (when sand mining from borrow pits) due to improper mining. 
Mitigation measures are:  (i) obtaining construction materials from quarries approved by the 
municipality; and (ii) leveling of borrow pits to their original state after the project is complete in 
order to meet the aesthetics of the area.  The construction of box culverts will disturb the traffic; 
hence the contractor should ensure smooth traffic movement and provide alternative routes if 
road closure is unavoidable.  The public should be properly informed through the media.  
 
85.  Occupational and community health and safety. Health and hygiene (unsafe working 
conditions, accidents, transmission of communicable diseases, etc.) should be prioritized.  
Provide regular health check-ups, proper sanitation and hygiene, health care, and control of 
epidemic diseases to the workforce. Launch awareness programs concerning human trafficking 
and the possibility of spread of STDs and HIV/AIDS using brochures, posters, and signboards; 
make available first aid kits. Make available personal protection equipment (PPE) to all 
construction workers, and compensate for the loss of life or any type of injuries and provide 
insurance to the workers and training in OHS and community health and safety. Children and 
pregnant women should not be allowed to work. Construction activities can cause accidents on 
site that may involve the public and workers, hence health and safety measures should be 
stipulated in the contract.  This should include:  (i) following standard and safe procedures like 
shoring in trenches; (ii) prohibiting public entry to construction sites; (iii) barricading the area and 
providing warning signs; (iv) providing PPE to the workers; (v) avoiding manual cleaning in  very 
deep and narrow sections of the drains to avoid hazardous working conditions; (vi) providing 
first aid kits at the site; (vii) keeping records of accidents; and (viii) providing health and accident 
insurance to the workers. 
 
3. Operation and Maintenance Phase 

86. The main impacts during the operation phase are the unwanted entry of wastewater from 
buildings, and blocking/choking of drains due to silt and solid waste accumulation, ,causing 
flooding, mosquito breeding and risks to health and the environment. To ensure the smooth 
functioning of the drains, it is necessary to monitor and prevent entry of wastewater into the 
drains by enforcing strict regulations. In addition, perform regular cleaning and desilting of the 
drains, provide adequate human resources and appropriate maintenance equipment and tools 
as part of the project, and prevent encroachment of the drains. 
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Table 6: Drainage: Anticipated Impacts and Mitigation Measures–Preconstruction Environmental Mitigation Plan 
Project 
Activity 

Anticipated Impacts Mitigation Measures Responsibility 

Project 
Design 

Health and safety of community and workers Prepare training in Nepali (or local languages) with notes and sketches 
on community health and safety and potential occupational health and 
safety 

DSC 

Damage to public utilities Obtain permission from relevant authorities if sections of utility lines 
need to be shifted due to design requirements; notify people and 
restore utilities as soon as possible to overcome public inconvenience. 

DSC/municipali
ty 
 

Update IEE Update IEE where necessary based on detailed design. DSC 

Preconstructi
on 

Illegal occupation/encroachment of property due to not 
pegging the land area as required by the project 

Delineate project land and prepare the list of project affected people 

and resources. 

Prepare resettlement plan. 

Municipality, 
DSC 

Protests from the encroachers leading to delay of the 
project due to removal of encroachments 

Implement compensatory measures according to the resettlement plan 

in compliance with government and ADB requirements. 

Municipality 

If the temporary areas required by the project are not 
identified and located with markings, social tensions may 
result. 

Prepare the details of contractor’s temporary land use and other 
private properties and discuss with owners. 
Submit to DSC. 
Follow resettlement plan for temporary acquisition. 

Municipality, 
DSC 

May result in social conflict and legal obstructions 
resulting in delay of work if relevant persons are not 
consulted and applications submitted to get approvals 
 

Obtain letters of approval and agreement for (i) temporary acquisition 
of land and properties, (ii) digging of roads from the municipality, and 
(iii) cutting of trees from the district forest office, following its rules and 
regulations 

Municipality 

Local people may be deprived of opportunities; minors 
may be employed if employment policy for local and 
affected people as per EMP are not followed. 

Employ local people (not under age 14), especially project affected 
families and women in jobs. 
Settle wage rate based on DWEC and provide the list of employees to 
DSC. 

Municipality, 
DSC 
 

False claims from people if baseline photographs of 
project area (including buildings and temporary sites) 
are not available 

Take photographs of buildings and temporary sites before construction 
for verifications. 

Municipality, 
DSC 
 

Traffic congestion and public annoyance if traffic plans are 
not available 

Prepare traffic plans to prevent traffic jams and annoyances to the 
public. 

DSC 

Health hazards from sludge removed from drains Prepare a sludge management and disposal plan. DSC 

DSC= design and supervision consultant, IEE= initial environmental examination. 

 
Table 7: Drainage: Anticipated Impacts and Mitigation Measures–Construction Environmental Mitigation Plan 

Project 
Activity 

Anticipated Impacts Mitigation Measures Responsibility 

Construction 
 
 

Nuisance to the surroundings and public 
health hazards to the workers during handling 
and disposal of accumulated water and 

- Work in small sections 
- Provide a bypass for upstream water by providing pumping arrangements to the 
downstream 

Contractor 
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Project 
Activity 

Anticipated Impacts Mitigation Measures Responsibility 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Construction 

sludge - Avoid manual desilting and use mechanical diggers and tools as far as possible. 
- In narrow/inaccessible sections, provide winches and buckets. 
- Provide workers with oils for skin protection and soap to clean up later, as well 
as PPE (gloves, gum boots, face masks). 
- Provide onsite training to workers on the safe handling of contaminated water 
and sludge. 
- The desilted materials should be landfilled safely in consultation with the 
municipality in designated sites, preferably in the sanitary landfill site. 
- Dewater the selected section and pump accumulated water downstream. 
- As far as possible, let the silt dry before desilting the section. 
- Avoid construction works in the rainy season. 

Air quality deterioration and public health 
hazard due to dust generation and vehicular 
emissions during transportation and 
loading/unloading of construction materials 

- Transport required construction materials (aggregates and sand) when and as 
required; avoid temporary storage. 
- Use tarpaulins, plastic sheets, or jute bags to cover the desilted material during 
transport. 
- Dust suppression on surroundings by sprinkling water as required at regular 
intervals. 
- Routine monitoring of dust (TSP, PM10) to meet air quality standards (Appendix 
6) 
- Limit vehicle speed. See that vehicles comply with the National Vehicle Mass 
Emission Standards, 2056 BS (Appendix 8). 
- Regular maintenance of vehicles 

Contractor 

Nuisance to the public, important 
social/cultural sites, and  due to generation of 
noise and vibrations and power horns, and 
access due to excavations and vehicle 
movements 

- Provide information to the public about the work schedule. 
- Monitoring of noise levels regularly at site to meet the noise standards 
(Appendix 7) 
- Fit mufflers in vehicles to control noise. 
- Limit the speed s of vehicles. 
- Ban the use of power horns in vehicles. 
- Regular maintenance of equipment and vehicles 
- Prohibit the operation of plants and construction vehicles between 7 p.m. and 6 
a.m. in residential areas. 
- Compensate the damages caused by vibration to structures if caused by 
construction activities. 
- Avoid working at sensitive times (during religious festivals in the area). 
- Increase the work force in sensitive areas so as to finish the work quickly. 
- Provide wooden bridges for pedestrians and metal sheets for vehicles to allow 
access across open trenches and to allow access to shops. Expedite works in 
front of shops. Consider night works in busy commercial areas, in consultation 
with public, to avoid disruption to business.  
- Provide signage, barriers, and over trenches at night to protect public.  

Contractor 

 Health and hygiene 
(unsafe working conditions, accidents, 

Provide regular health checkups, sanitation and hygiene, health care, and control 
of epidemic diseases to the workforce. 

Municipality/ 
contractor/DSC 
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Project 
Activity 

Anticipated Impacts Mitigation Measures Responsibility 

transmission of communicable diseases, etc.) Launch awareness programs concerning human trafficking and the possibility of 
spread of STDs and HIV/AIDS using brochures, posters, and signboards; make 
available first aid kits; make available protection gears (PPE) to all construction 
workers and compensate for the loss of life or any type of injuries; provide 
insurance to the workers and training in OHS and community health and safety; 
children and pregnant women should not be allowed to work. 

Damaged community services and 
infrastructure due to construction activities 

- Reinstatement of damaged community services and infrastructure Contractor 

Changes the morphology of the rivers and 
scars the environment  (if sand mining is from 
borrow pits) due to improper mining of 
construction materials (sand and gravel). 

- Obtain construction materials from quarries approved by the municipality. 
- Borrow pits should be leveled so as to suit the aesthetics of the area and restore 
it to its original state after the project is complete. Borrow pits only in permitted 
areas 

Municipality, 
contractor, DSC  

Disturbance to traffic during construction of 
box culverts 

- Ensure smooth movement of traffic. 
- Provide traffic diversion/ alternative routes if road closure is unavoidable, and 
inform the public through mass media and hoarding boards. 

Contractor 

Risks from accidents onsite due to movement 
of public and workers 

- Ensure that health and safety measures are part of the contract, which include: 

 following standard and safe procedures, e.g. shoring in trenches 

 prohibiting entry at construction sites to the public; barricading the area and 
providing warning signs 

 providing PPE to the workers 

 avoiding manual cleaning in very deep and narrow sections of the drains to 
avoid hazardous working conditions 

 providing first aid kits at the site 

 keeping records of accidents 

 providing health and accident insurance to the workers 

Contractor, DSC 

 
Table 8: Drainage: Anticipated Impacts and Mitigation Measures–Operation and Maintenance Environmental Mitigation Plan 
Project Activity Anticipated Impacts Mitigation Measures Responsibility 

Operation and 
maintenance 

Illegal entry of wastewater from buildings; blocking/choking of drains due to 
silt and solid waste accumulation, causing flooding, mosquito breeding, and 
harm to health and the environment due to non-maintenance of drains 

- Monitor and prevent entry of wastewater into 
drains by enforcing strict regulations. 
- Ensure regular cleaning and desilting; provide 
adequate human resources and maintenance 
equipment and tools as part of the project. 
- Prevent encroachment of the drains. 

Municipality 
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B. City Roads 

87. The rapid environmental assessment for the rehabilitation of the city roads is given in 
Appendix 2. Environmental impacts during preconstruction, construction, and operation and 
maintenance are discussed here in detail with the mitigating measures. The summary of the 
anticipated environmental impacts and the mitigation measures are given in Tables 9–11. 
 
1. Preconstruction Phase 

88. Encroachers and disruption to vendors/shops. The construction works may disrupt 
local roadside business, including vendors. Prepare resettlement plan, notify the people, and 
implement resettlement plan and provide compensation before construction. Implementation of 
the resettlement plan (i.e., compensation, etc.) is required prior to physical and economic 
displacement of encroachers.  Social tensions will arise if the contractor’s temporary land use 
areas are not identified with the consent of the local people and owners. Prepare the details of 
the contractor’s temporary land use and other private properties and discuss with owners. The 
contractor’s facilities should be located at least 500 m away from water bodies, natural flow 
paths, important ecological habitats and residential areas. 
  
89. Permits and legal considerations. To avoid legal obstructions resulting in delay of 
work, obtain letters of approval and agreements for (i) temporary acquisition of land and 
properties, (iii) disruption of water supply and irrigation canals, and (iv) digging of roads from the 
responsible authorities.  
 
90. False claims. False claims from people for cracked houses due to vibrations from 
excavators and rollers could be made, and changes in water quality due to construction may 
occur. Take baseline photographs of buildings and temporary sites before and after construction 
for verifications, and measure water quality of rivers and streams nearby before and after 
construction. Appendix 9 gives the recommended standards for vibrations.  
 
91. Traffic management. Prepare traffic plans to prevent traffic jams, congestion, and 
annoyances to the public during construction.  
 
2. Construction Phase 

92. Construction management. Adverse impacts on the aesthetics of the environment, 
removal of vegetation and loss of habitats, and vibration and dust pollution and conflicts among 
owners, municipality, and contractor may result during the use of quarry sites. Use approved 
quarry sites; quarries and borrow sites should not be located in any environmentally sensitive 
areas, cultural and religious places, schools, and settlements; use alternative source for river 
sand (screened crusher sand); and restore and rehabilitate borrow pits and quarries as far as 
possible to their original conditions, according to the environmental management guidelines of 
DOR.  
 
93. Pollution prevention. To prevent water and land pollution, storage of construction 
aggregates, hazardous and toxic materials, lubricating oils, and used batteries in safe areas and 
the segregation and disposal of chemical containers, packaging materials, plastic bags, etc. are 
very important. Provide training to the workforce on the safe handling of toxic materials and 
OHS measures during construction. 
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94. Excavation. Earth excavation, construction materials and stockpiling, and plying of 
vehicles will produce dust (TSP, PM10), hydrocarbons (CO, CO2, CH4), SO2, NOX, H2S, etc., 
noise, and vibrations which create nuisances to the public, important social/cultural sites, and 
schools.  
 
95. Dust and noise control. Plying of trucks on nonmetallic roads will produce huge 
amounts of dust, thereby making the air quality deteriorate and increasing noise levels to above 
90 dB, affecting health. Appendix 6 and 7 respectively give the national ambient air quality 
standards for Nepal and the recommended noise exposure limits for the work environment. 
Mitigating measures to be employed are: (i) transporting the required construction materials 
(aggregates and sand) when and as required and avoiding temporary storage; (ii) using 
tarpaulins, plastic sheets, and jute bags to cover the materials during transport; (iii) dust 
suppression on surroundings by sprinkling water as required at regular intervals; (iv) routine 
monitoring of dust (TSP, PM10), sound, and vibrations at regular intervals; (v) limiting vehicle 
speeds and banning power horns; (vi) seeing that vehicles comply with the National Vehicle 
Mass Emission Standards, 2056 BS (Appendix 8); (vii) fitting of mufflers in vehicles to control 
noise; (viii) regular maintenance of equipment and vehicles; (ix) prohibiting the operation of 
construction vehicles between 7 p.m. and 6 a.m. in residential areas and avoiding working at 
sensitive times (during religious festivals in the area); (x) increasing the work force in sensitive 
areas so as to finish the work quickly; (xi) providing wooden bridges for pedestrians and metal 
sheets for vehicles to allow access across open trenches; and (xii) compensating the damages 
caused by vibrations to buildings.  
 
96. Dust, air, noise, water and land pollution, and nuisances to human beings due to the 
establishment and operations of hot mix plants and laying of bitumen should be mitigated. Hot 
mix plants should be established at least 500 m away from human settlements on barren/waste 
lands and not on agricultural or cultivable lands. All operation areas like storage, handling, 
loading, unloading areas shall be paved, and have a separate stormwater collection system with 
facility for separation of oil/lubricants prior to discharge. Stormwater from storage areas shall not 
be directly discharged into any nearby water courses and drains. After completion of 
construction works, the site shall be restored to its previous state by undertaking clean-up 
operations. Hot mix plants shall have required measures for control of dust, air, and noise 
pollution as per the regulatory limits, and traffic diversion schemes shall be implemented during 
bitumen paving. 
  
97. Community resources. Construction activities could have adverse impacts on 
community services and infrastructure. Any adverse impacts to community assets that could be 
disturbed by construction activities, such as, temples, bridges and irrigation channels, electricity 
poles, telephone lines, drinking water pipes, sewerage lines, roads, etc. will be mitigated, 
compensated, reinstated, or relocated to the satisfaction of the community.  
  
98. Occupational and community health and safety. Health and hygiene (unsafe working 
conditions, accidents, transmission of communicable diseases, etc.) should be given top priority. 
Provide regular health check-ups, sanitation and hygiene, health care, and control of epidemic 
diseases to the workforce. Launch awareness programs concerning human trafficking and the 
possibility of spread of STDs and HIV/AIDS using brochures, posters, and signboards; make 
available first aid kits. Make available personal protective equipment (PPE) to all construction 
workers, and compensate for the loss of life or any type of injuries and provide insurance to the 
workers and training in OHS and community health and safety. Children and pregnant women 
should not be allowed to work.  
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99. Traffic management. Detailed traffic plans should be prepared to help in mitigating 
traffic congestions and menaces to pedestrians and businesses, especially as the construction 
works will be concentrated within the town. Traffic congestion and temporary disruption to local 
access due to open trenches, excavation across roads, or road closures due to construction 
could have impacts on pedestrians, vehicles, and businesses. To mitigate this, traffic 
management plans should be developed for areas along the construction works, which are of 
utmost importance to minimize traffic flow interference from construction activities. Advance 
local public notifications of construction activities, schedules, routings, and affected areas, 
including road closures, should be made via the municipality. Erect signage in Nepali and 
English. Use steel plates or other temporary materials across trench facilities in key areas such 
as footpaths; arrange for pedestrian access and sidewalks and parking areas; and arrange for 
nighttime construction for activities in congested/heavy daytime traffic areas. Arrange for onsite 
grievance handling. Undertake trench closure and facilitate rehabilitation as quickly as feasible. 
Coordinate with the municipality traffic police division, the authority in charge of traffic 
management. Get permissions from the municipality for digging roads.   
 
3. Operation and Maintenance Phase 

100. Periodic clearing of side drains (especially before the start of the monsoon) and cross-
drainages to allow for the passage of the rainwater will help avoid drainage congestion which 
could destroy the road. To avoid accidents that could occur due to the black-topped roads, 
enforce speed limits, traffic rules and regulations, and install warning signs, speed breakers, 
pedestrian crossings and specific areas for bus stops due to increased number of vehicles and 
increased speeds.  Air quality will deteriorate due to increased exhaust fumes. Vehicles should 
comply with emission standards set by the government; trees should be planted along the RoW 
to act as a buffer zone to minimize dust, vehicular emissions, and sound pollution.  
Implementation of a maintenance program of the drains and road will increase the life of the 
road. 
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Table 9: Roads: Anticipated Impacts and Mitigation Measures–Preconstruction Environmental Mitigation Plan 
Project Stage Anticipated Impacts Mitigation Measures Responsibility 

Project 
design 

Health and safety of community and 
workers 

Prepare training in Nepali (or local languages) with notes and sketches on 
community health and safety and potential occupational health and safety. 

DSC 

Damage to public utilities Obtain permission from relevant authorities if sections of utility lines need to be 
shifted due to design requirements; notify people and restore utilities as soon as 
possible to overcome public inconvenience. 

DSC/Municipality 
 

Update IEE Update IEE where necessary based on detailed design. DSC 

Preconstructi
on  

 
  

Disruption to roadside business, including 
vendors and encroachers 

Prepare resettlement plan; notify the people; implement resettlement plan and 
provide compensation. 
 

Municipality/DSC 

Social tensions if contractor’s temporary 
land use is not identified with the consent 
of the local people 

Prepare the details of contractor’s temporary land use and other private properties 
and discuss with owners; follow RP for temporary acquisition; contractor facilities 
should be located at least 500 m away from water bodies, natural flow paths, 
important ecological habitats, and residential areas. 

Municipality/ 
contractor/DSC 

Legal obstructions resulting in delay of 
work 
 

Obtain letters of approval and agreement for (i) temporary acquisition of land and 
properties, (iii) disruption of water supply and irrigation canals, and (iv) digging of 
roads. 

Municipality 
 
 

Local people may be deprived of 
opportunities, minors may be employed 

Employ local people  (not under age 14) and women in jobs 
Settle wage rate based on DWEC and provide the list of employees to DSC. 

Contractor/ DSC 
 

False claims from people for cracked 
houses due to vibrations from excavators 
and rollers; water quality changes due to 
construction 

Take baseline photographs of buildings and temporary sites before and after 
construction for verifications; measure water quality of rivers and streams nearby 
before and after construction. Appendix 9 gives the recommended standards for 
vibrations. 

Municipality/DSC 

Traffic congestion and public annoyance Prepare traffic plans to prevent traffic jams and annoyances to the public. Contractor/DSC 

DSC-= design and supervision consultant, IEE= initial environmental examination. 

 
Table 10: Roads: Anticipated Impacts and Mitigation Measures–Construction Environmental Mitigation Plan 

Project 
Stage 

Anticipated Impacts Mitigation Measures Responsibility 

Construction 
 
 
 
 
 
 
 
 

Adverse impacts on the aesthetics of the 
environment; removal of vegetation and 
loss of habitats; vibration and dust 
pollution; conflicts among owners, 
municipality, and contractor 

Use approved quarry sites; quarries and borrow sites should not be located in any 
environmentally sensitive areas, cultural and religious places, schools, and 
settlements; use of alternative source for river sand (screened crusher sand); 
restore/rehabilitate borrow pits and quarries as far as possible to their original 
conditions according to the environmental management guidelines of DOR 

Contractor/DSC 

 Water and land pollution Storage of construction aggregates, hazardous and toxic materials, lubricating oils, and 
used batteries in safe areas, and the segregation and disposal of chemical containers, 
packaging materials, plastic bags etc.; provide training to workforce on safe handling of 
toxic materials and OHS measures during construction. 

Contractor / 
DSC 



26 
2
6

 

Project 
Stage 

Anticipated Impacts Mitigation Measures Responsibility 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Construction 

 Air quality deterioration due to quarrying 
operations, movement of vehicles, 
operation of crusher, earthworks; 
stockpiling of construction waste and 
construction materials 

Dust suppression on roads or at open sites by sprinkling water as required at regular 
intervals; cover earth stockpiles using plastic sheets or cement jute bags; routine 
monitoring of dust (TSP) to meet air quality standards (Appendix 6); limit vehicle 
speed; see that vehicles comply with the National Vehicle Mass Emission Standards, 
2056 BS (Appendix 8); regular maintenance of vehicles 

Contractor/DSC 

Dust, air, noise, water, and land pollution; 
nuisance to human beings due to the 
establishment and operations of hot mix 
plants and laying of bitumen    

 

Hot mix plants should be established at least 500 m away from human settlements 
on barren/waste lands and not on   agricultural or cultivable lands; all operation   
areas   like   storage,  handling,   loading, and unloading areas shall be paved, and  
have a separate stormwater  collection  system   with  facility  for  separation  of 
oil/lubricants prior to discharge; stormwater from storage area shall not  be  directly 
discharged into any nearby water courses and drains; after completion of 
construction works, the site  shall be restored  to  its  previous  state  by  
undertaking  clean-up operations. Hot mix plants shall have required measures for 
control of dust, air, and noise pollution as per the  regulatory limits; traffic diversion 
schemes shall be implemented during surfacing. 

Contractor/DSC 

Noise and vibrations due to construction 
equipment 

Monitoring of noise levels regularly at site to meet the noise standards (Appendix 7); fit 
mufflers on vehicles to control noise; limit the speed of vehicles; ban the use of power 
horns in vehicles; regular maintenance of equipment; prohibit the operation of crushing 
plants and construction vehicles between 7 p.m. and 6 a.m. in residential areas; 
compensate the damages caused by vibration if caused by construction activities. 

Contractor/DSC 
 
 
 
 

 Reinstatement of community services and 
infrastructures 

Compensate or reinstate/relocate community assets that are disturbed, such as 
irrigation canals, electricity poles, telephone lines, drinking water pipes, sewerage 
lines, roads, etc. to the satisfaction of the people. 

Municipality/ 
Contractor/DSC 

 Health and hygiene 
(unsafe working conditions, accidents, 
transmission of communicable diseases, 
etc.) 

Provide regular health checkups, sanitation and hygiene, health care, and control of 
epidemic diseases to the workforce. 
Launch awareness programs concerning human trafficking and the possibility of 
spread of STDs and HIV/AIDS using brochures, posters, and signboards; make 
available first aid kits; make available protection gears (PPE) to all construction 
workers and compensate for the loss of life or any type of injuries; provide insurance to 
the workers and training in OHS and community health and safety; children and 
pregnant women should not be allowed to work. 

Municipality/ 
Contractor/DSC 

 Traffic congestion (temporary disruption of 
local access due to open trenches, 
excavation across roads, or road closures 
due to construction); road accidents to the 
public and contractor’s workers 

Develop a traffic plan to minimize traffic flow interference from construction activities; 
advance local public notification of construction activities, schedule, routing, and 
affected areas, including road closures; erect alternative routing signage in Nepali and 
English; use of steel plates or other temporary materials across trench facilities in key 
areas such as pedestrian access and sidewalks and parking areas; arrange for 
nighttime construction for activities in congested/ heavy daytime traffic areas; arrange 
for onsite grievance handling through use of liaison officers; undertake trench closure 
and facilitate surface rehabilitation or paving as quickly as feasible. 

Contractor/DSC 
 

DSC= design and supervision consultant. 
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Table 11: Roads: Anticipated Impacts and Mitigation Measures–Operation and Maintenance Environmental Mitigation Plan 
Project Stage Anticipated Impacts Mitigation Measures Responsibility 

Operation and 
maintenance 

Drainage congestion could 
destroy the road 

Periodic clearing of side drains (especially before the start of the monsoon) and cross-
drainages to allow for the passage of the rainwater 

Municipality 

Accidents could occur Enforcement of speed limits, traffic rules and regulations; installation of warning signs, speed 
breakers, pedestrian crossings, and specific areas for bus stops due to increased number of 
vehicles and increased speeds 

Municipality, 
Police 

Deterioration of air quality due 
to increased exhaust fumes 

Vehicles should comply with emission standards set by the government; trees should be 
planted along the RoW to act as a buffer zone to minimize dust, vehicular emissions, and 
sound pollution. 

Municipality 
 
 

No maintenance could 
decrease the life of the road. 

Implementation of a maintenance program Municipality 

RoW=right of way. 
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C. Sanitary Landfill 

101. The area of the landfill site (guthi land) is 11.7 ha, and is 8 km away from the 
municipality. The Janakpur airport is 6.5 km away. The 4 km of the 8-km access road will be 
black-topped. There are no settlements in the area, and the nearest settlement is about 1 km 
away from the site. There are no future plans for development near the area, and no industries 
exist nearby. The most important aspect is that the area is acceptable to the people to be used 
as a sanitary landfill site. 
 
102. The southern part of the landfill site is flanked by the perennial Jalad River. No fishing is 
done in the River as it does not contain any fish. The guthi land does not have any religious 
significance. There are no national parks and cultural sites nearby, and no forests, wildlife, and 
protected plant species in the area. Flooding is not a problem. The daily soil cover material is 
available in the area. Electric power is also available, which will be needed for the development 
of the site. 
 
103. The rapid environmental assessment for the sanitary landfill is given in Appendix 3. 
Environmental impacts during preconstruction, construction, and operation and maintenance 
are discussed here in detail with the mitigating measures. The summary of the anticipated 
environmental impacts and the mitigation measures are given in Tables 12–14.  
 
1. Preconstruction Phase 

104. Manuals. Prepare training manuals/plans in Nepali with sketches on community health 
and safety and potential occupational health and safety for the community and workers.  
 
105. Greenbelt buffer. Provide an adequate green belt buffer around the landfill site, which 
should be at least 500 m away from residential areas and sensitive receptors to avoid odor 
nuisances.  
 
106. Leachate protection. To avoid the contamination of groundwater and surface water due 
to leachate and runoff from the landfill area and the septage sludge drying beds, take the 
following stes: 
 

(i) Confirm depth to groundwater.  
(ii) Provide an adequate liner system with low permeability, robust, durable and 

resistant to chemical attack, puncture, rupture, etc.; the liner system could be a 
minimum of 60 cm thick, of compacted clay of permeability (k) not greater than 
10-7cm/sec, a 1.5 mm-thick HDPE geomembrane liner, and a drainage layer of 
300 mm thick granular material of permeability not greater than 10-2 cm/sec. 

(iii) Provide leachate collection and treatment system before disposal. The leachate 
from the landfill and septage drying beds will be collected through underdrains in 
a pond and aerated. After aeration, portions of the aerated leachate will be 
recirculated in the landfill, and the remaining treated in reed beds. The final 
treated effluent will be discharged into the Jalad River. 

(iv) Provide a good drainage system and collect and treat the runoff together with the 
leachate. 
 

107. Gas control. Provide gas control systems (gas vents and flaring system) to avoid 
hazards due to methane gas emissions from the landfill site. 
 



 

 

108. Social tensions. To avoid social tensions and conflicts of illegal occupants and persons 
encroaching government property and acquiring of temporary land: 
 

(i) Delineate temporary and permanent project land (pegging) and prepare the list of 
project affected people and resources. 

(ii) Prepare RP for permanent and temporary acquisitions. 
(iii) Notify the people. 
(iv) Implement RP and provide compensation. 

 
109. Permits and legal considerations. To avoid legal obstructions resulting in delay of 
work, obtain letters of approval and agreement for (i) temporary acquisition of land and 
properties, (iii) disruption of water supply and irrigation canals, (iv) cutting of trees from the 
district forest office, and (v) written approval/permission from the Civil Aviation Authority. 
 
110. Work camps. Establish workforce camps with sanitary amenities at designated sites 
only so as to avoid haphazard workforce camps resulting in social stress and degradation of the 
local environment. 
 
111. Employment. The project will follow core labor standards and equal work for equal pay 
for both women and men. No children will be hired. An employment policy should be prepared 
so that the local people may not be deprived of opportunities, thereby raising tensions and 
dissatisfaction. Wages should be settled by the district wage evaluation committee (DWEC) with 
the list of employees. 
 
112. False claims. False claims from people for cracked houses due to excavators and 
rollers could be made, and changes in water quality due to construction may occur. Take 
baseline photographs of buildings and temporary sites before and after construction for 
verifications, and measure water quality of rivers and streams nearby before and after 
construction. 
 
2. Construction Phase 

 
113. Vegetation loss. To mitigate the impacts due to the loss of vegetation due to vegetation 
clearance for construction of project structures, and fuel wood and non-timber forest products 
(NTFPs) collection by workforce: 
 

(i) Cut only trees that are marked and have been approved by the district forest 
office. 

(ii) Plant and rear tree saplings at the rate of 25 saplings for each felled tree. 
(iii) Prohibit the use of fuel wood and timber collection. 
(iv) Prohibit illegal collection and trade of NTFPs. 
(v) Provide LPG/kerosene to the workforce. 
(vi) Stockpile the felled trees and take permission from concerned authority for their 

use. 
(vii) Compensate all private trees and community forests affected. 

 
114. Dust, vibration, and noise control. Construction of the landfill will cause air quality 
deterioration and public health hazards due to dust generation and vehicular emissions from 
transportation, loading/unloading of construction materials; quarrying operations and operation 
of crushers; stockpiling of construction waste and construction materials; and earthworks. 
Mitigating measures to be employed are: (i) transport the required construction materials 
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(aggregates and sand) when and as required and avoid temporary storage; (ii) use tarpaulins, 
plastic sheets, and jute bags to cover the materials during transport; (iii) dust suppression on 
surroundings by sprinkling water as required at regular intervals; (iv) routine monitoring for TSP, 
PM10, and SPM to meet air quality standards (Appendix 6); (v) limiting vehicle speeds; (vi) 
seeing that vehicles comply with the National Vehicle Mass Emission Standards, 2056 BS 
(Appendix 8); (viii) fitting of mufflers in vehicles to control noise; and (ix) regular maintenance of 
equipment and vehicles. 
 
115. Impacts due to noise and vibration due to movement of vehicles, operation of crusher 
construction machineries and equipment, and horn honking should be mitigated by (i) 
monitoring of noise levels and vibrations regularly at the site to meet the standards (Appendix 7 
and 9, respectively); (ii) fitting mufflers on vehicles to control noise; (iii) limiting vehicle speeds; 
(iv) banning the use of power horns in vehicles; (v) regular maintenance of equipment; (vi) 
prohibiting the operation of crushing plants and construction vehicles during the night so as to 
cause the least disturbance; and (vii) compensating the damages caused by vibration if caused 
by construction activities.  
 
116. Water quality. Water quality deterioration could occur because of runoff from stockpiled 
materials and chemical contamination from fuels and lubricants during construction; dumping of 
solid wastes; and wastewater from toilets in the camps. Mitigation measures to be employed 
are: (i) cover stockpiled materials with tarpaulins/plastic sheets; (ii) reuse excess spoils and 
materials; (iii) consult DSC on spoil disposal sites; (iv) store construction aggregates, hazardous 
and toxic materials, lubricating oils, and used batteries in safe areas and segregate and dispose 
of chemical containers, packaging materials, plastic bags etc.; (v) provide training to workforce 
on safe handling of toxic materials and OHS measures during construction; (vi) prohibit washing 
of vehicles next to rivers and streams; (vii) provide designated areas with collection bins for 
wastes; (viii) provide sanitary toilet facilities and prohibit open defecation; and (ix) check stream 
water quality according to EMP.  
 
117. Water body protection. Quarrying of construction materials may change the 
morphology of the rivers and scar the environment (when sand mining from borrow pits) due to 
improper mining. Mitigation measures are: (i) obtain construction materials from quarries 
approved by the municipality, and (ii) borrow pits should be levelled so as to suit the aesthetics 
of the area and restore it to its original state after the project is complete. Quarrying and mining 
activities in rivers and streams for extraction of construction materials shall not be done so as 
not to change the river cross-sections and longitudinal profiles.  
 
118. Community resources. Construction activities could have adverse impacts on 
community services and infrastructure, resulting in public sentiment and tension.  Any adverse 
impacts to community assets that could be disturbed by construction activities, such as, 
temples, bridges and irrigation channels, electricity poles, telephone lines, drinking water pipes, 
sewerage lines, roads, etc. will be mitigated, compensated, reinstated, or relocated to the 
satisfaction of the community.  
 
119. Social tensions. There could be an increase in crime and community stress due to 
influx of outside workforce, money, and unwanted activities. Mitigation measures are: (i) prohibit 
gambling and alcohol consumption in contractors’ camp sites; (ii) instruct the outside workforce 
to respect the local cultures, traditions, rights, etc.; and (iii) provide security in contractors’ 
camps.  
 



 

 

120. Traffic management. Traffic congestion from temporary disruption to local access due 
to construction activities can be mitigated by (i) developing traffic plans to minimize traffic flow 
interference from construction activities; (ii) advance local public notification of construction 
activities, schedule, routing, and affected areas, including road closures; (iii) erecting alternative 
routing signage in Nepali and English; and (iv) arranging for onsite grievance handling through 
the use of liaison officers.  
 
121. Occupational and community health and safety. Health and hygiene (unsafe working 
conditions, accidents, transmission of communicable diseases etc.) should be given top priority. 
Provide regular health check-ups, sanitation and hygiene, health care, and control of epidemic 
diseases to the workforce. Launch awareness programs concerning human trafficking and the 
possibility of spread of STDs and HIV/AIDS using brochures, posters, and signboards; make 
available first aid kits. Make available personal protection equipment (PPE) to all construction 
workers, compensate for the loss of life or any type of injuries, and provide insurance to the 
workers and training in OHS and community health and safety. 
 
3. Operation and Maintenance Phase 

 
122. Ensure continued awareness campaigns for no open dumping. Also, avoid open 
dumping of waste, including in and around the landfill site, and provide inert/soil cover over the 
waste spread immediately so as to avoid bird menace at the waste disposal site. Treat leachate 
to meet Ministry of Environment’s discharge standards (Appendix 10) so as to protect surface 
and groundwater contamination.   
 
123. Nuisance due to waste collection remains, and waste spillage during transportation 
should be mitigated by ensuring regular waste collection and disposing of the waste directly into 
the containers, ensuring no spillage in the surrounding area. To avoid impacts due to methane 
gas emissions from landfill, it should be ensured that the landfill gas is flared and not allowed to 
directly escape into the atmosphere. 
 
124. Care should be taken for the health and safety of the workers during waste collection 
and transportation to the disposal site. Strictly follow the potential occupational health and safety 
plan; provide personal protection equipment (PPE); avoid manual handling of waste; train 
workers on the safe handling of waste; ban wastepickers and the public from the landfill site; 
and provide medical insurance coverage for workers. 
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Table 12: Sanitary Landfill: Anticipated Impacts and Mitigation Measures–Preconstruction Environmental Mitigation Plan 
Project 
Activity 

Anticipated Impacts Mitigation Measures Responsibility 

Project 
design 

Loss of land/livelihood, impacts due to 
solid waste processing and landfill 
development 

- Identify government site to avoid land acquisition and resettlement impacts.  Municipality, DSC 

Loss of aesthetics, property values to 
neighbors due to location of solid 
waste processing and landfill facilities 

- Select the site, ideally away from the municipality development zone. Municipality, DSC 
 

Health and safety of community and 
workers 

- Prepare training manuals/plans in Nepali with sketches on community health and safety 
and potential occupational health and safety, including a training manual for landfill 
operations and maintenance. 

DSC 
 
 

Odor nuisance 
 

- Provide an adequate green belt buffer around the site. 
- The landfill site should be at least 500 m away from residential areas and sensitive 
receptors. In this case, it is 1 km away.   

DSC 

Contamination of groundwater and 
surface water due to leachate and 
runoff from landfill area and the 
septage sludge drying beds 

-  The groundwater table should be identified and appropriate protections designed as 
follows:  Provide leachate collection and treatment system before disposal.  The 
leachate from the landfill and septage drying beds will be collected through underdrains 
in a pond and aerated. After aeration, portions of the aerated leachate will be 
recirculated in the landfill and the remaining treated in reed beds. The final treated 
effluent will be discharged into the Jalad River if it meets the effluent discharge 
standards of the government, or it will be fed back into the landfill site. 
- Provide a drainage system and collect/treat the runoff together with the leachate. 
- Provide a liner system with low permeability, robust, durable and resistant to chemical 
attack, puncture, rupture, etc.; the liner system could be a minimum of 60 cm thick, of 
compacted clay of permeability  (k) not greater than 10

-7
cm/sec , a 1.5 mm thick HDPE 

geomembrane liner, and a drainage layer of 300 mm thick granular material of 
permeability not greater than 10

-2 
cm/sec. 

DSC 

Hazards due to methane gas 
emissions from landfill site 

- Provide gas control systems (gas vents and flaring system)  DSC 

Preconstructi
on 
 
 
 
 
 

 

Social tensions/conflicts of illegal 
occupants and persons encroaching 
on government property and acquiring 
temporary land 

- Delineate temporary and permanent project land (pegging) and prepare the list of 
project affected people and resources. 
- Prepare RP for permanent and temporary acquisitions. 
- Notify the people. 
- Implement RP and provide compensation. 

Municipality, 
DSC, contractor 

Legal obstructions resulting in delay of 
work 
 

- Obtain letters of approval and agreement for (i) temporary/permanent acquisition of 
land and properties, (ii) disruption of water supply and irrigation canals, (iii) cutting trees 
from the district forest office, and (iv) written approval/permission from the Civil Aviation 
Authority. 

Municipality, DSC 
 
 
 

 Haphazard workforce camps resulting 
in social stress and degradation of 
local environment 

- Establish workforce camps with sanitary amenities at designated sites only. 
   

Contractor/DSC  
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Project 
Activity 

Anticipated Impacts Mitigation Measures Responsibility 

 Local people may be deprived of 
opportunities, minors may be 
employed 

- Employ local people  (not under age 14), especially project affected families and 
women in jobs. 
- Settle wage rate based on DWEC and provide the list of employees to DSC. 

Contractor/ DSC 
 

 False claims from people; water 
quality changes due to construction 

- Take baseline photographs of buildings and temporary sites before construction for 
verifications; measure water quality of groundwater and streams before construction. 

Contractor/DSC 

DSC= design and supervision consultant. 

 
Table 13: Sanitary Landfill: Anticipated Impacts and Mitigation Measures–Construction Environmental Mitigation Plan 

Activity Anticipated Impacts Mitigation Measures Responsibility 

Construction 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Loss of vegetation due to vegetation 
clearance for construction of project 
structures; fuel wood and NTFPs 
collection by workforce  

- Cut only trees that are marked and have been approved by the district forest 
office. 
- Plant and rear tree saplings at the rate of 25 saplings for each felled tree. 
- Prohibit the use of fuel wood and timber collection. 
- Prohibit illegal collection and trade of NTFPs. 
- Provide LPG/kerosene to workforce. 
- Stockpile the felled trees and take permission from concerned authority for 
their use. 
- Compensate all private trees and community forests affected. 

Contractor/DSC 
 

Air quality deterioration and public 
health hazard from dust generation 
and vehicular emissions due to 
transportation, loading/unloading of 
construction materials;  quarrying 
operations; operation of crushers; 
earthworks; stockpiling of 
construction waste and construction 
materials 

- Use tarpaulins/plastic sheets to cover the materials during transport. 
- Transport required construction materials when and as required; avoid 
temporary storage. 
- Consult DSC on the designated areas for stockpiling of construction  
materials. 
- Dust suppression on surroundings by sprinkling water as required at regular 
intervals 
- Routine monitoring  for TSP, PM10 and SPM to meet air quality standards 
(Appendix 6) 
- Limit vehicle speed 
 - Fit mufflers in vehicles to control noise. 
- See that vehicles and machinery comply with the National Vehicle Mass 
Emission Standards, 2056 BS (Appendix 8) 
- Regular maintenance of vehicles 

Contractor 

Water quality deterioration from 
runoff from stockpiled materials and 
chemical contamination from fuels 
and lubricants during construction; 

- Cover stockpiled materials with tarpaulins/plastic sheets. 
- Reuse excess spoils and materials. 
- Consult DSC on spoil disposal sites. 
- Storage of construction aggregates, hazardous and toxic materials, 

Contractor 
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Activity Anticipated Impacts Mitigation Measures Responsibility 

 
 
 
 
 
 
 
 
 
 

dumping of solid wastes in the river; 
construction of toilets in the camps  
 

lubricating oils, and used batteries in safe areas, and the segregation and 
disposal of chemical containers, packaging materials, plastic bags, etc. 
- Provide training to workforce on safe handling of toxic materials and OHS 
measures during construction. 
- Prohibit washing of vehicles next to rivers and streams. 
- Provide designated areas with collection bins for wastes. 
- Provide toilet facilities and prohibit open defecation. 
- Check stream water quality according to EMP. 

Nuisance due to noise and vibration 
due to movement of vehicles, 
operation of crusher construction 
machineries and equipment, and 
horn honking  
 

- Monitoring of noise and vibration levels regularly at site to meet the standards 
(Appendix 7 and 9, respectively) 
- Fit mufflers on vehicles to control noise. 
- Limit the speed  of vehicles. 
- Ban the use of power horns in vehicles. 
- Regular maintenance of equipment 
- Prohibit the operation of crushing plants and construction vehicles during the 
night so as to cause the least disturbance. 
- Compensate the damages caused by vibration if caused by construction 

activities. 

Contractor/DSC 
 
 
 
 
 
 
 
 
 

Changes the morphology of the 
streams and scars the environment 
due to improper mining of 
construction materials (sand and 
gravel)  

- Obtain construction materials from quarries approved by the municipality. 
- Borrow pits should be leveled so as to suit the aesthetics of the area and 
restore it to its original state after the project is complete. 
- Quarrying/mining activities in river/streams for extraction of construction 
materials shall not be done so as not to change the river cross-sections and 
longitudinal profiles. 

Contractor, DSC 

Public sentiment and tension due to  
damaged community services and 
infrastructures during construction 

- Compensate or reinstate/relocate community assets that are disturbed, such 
as irrigation canals, electricity poles, telephone lines, drinking water pipes, 
sewerage lines, roads, etc. to the satisfaction of the people. 

Municipality 

Increase in crime and community 
stress due to Influx of outside 
workforce, money, and unwanted 
activities 

- Prohibit gambling and alcohol consumption in contractors’ camp sites. 
- Instruct the outside workforce to respect the local cultures, traditions, rights, 
etc. 
- Provide security in contractors’ camps. 

Municipality, 
contractor  

Traffic congestion from temporary 
disruption of local access due to 
construction activities 

- Develop a traffic plan to minimize traffic flow interference from construction 
activities. 
- Advance local public notification of construction activities, schedule, routing, 
and affected areas, including road closures 
- Erect alternative routing signage in Nepali and English. 
- Arrange for onsite grievance handling through use of liaison officers. 

Contractor/DSC 
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Activity Anticipated Impacts Mitigation Measures Responsibility 

Hazards to health and hygiene and 
safety of workers (unsafe working 
conditions, accidents, fire hazard, 
transmission of communicable 
diseases,s, etc.) 

- Provide regular health checkups, sanitation and hygiene, health care, and 
control of epidemic diseases to the workforce. 
- Make available first aid kits, ambulance and fire extinguishers in camp sites. 
- Make available personal protection equipment (PPE) to all construction 
workers, and compensate for the loss of life or any type of injuries. 
- Provide insurance to the workers and training in OHS and community health 
and safety. 
- Launch awareness programs concerning human trafficking and the possibility 
of spread of STDs and HIV/AIDS using brochures, posters, and signboards.  

Contractor, 

municipality 

 
Table 14: Sanitary Landfill: Anticipated Impacts and Mitigation Measures–Operation and Maintenance Environmental 

Mitigation Plan 
Project Activity Anticipated Impacts Mitigation Measures Responsibility 

Operation and 
maintenance 

Groundwater and surface water 
contamination due to leachate 

Treat leachate to maintain to meet Ministry of Environment’s 
discharge standards (Appendix 10). Samples should be tested 
regularly to ensure compliance.  

Municipality 

Bird menace at the waste disposal 
site 

- Avoid open dumping of waste including in and around the landfill 
site and provide inert/soil cover over the waste spread immediately. 

Municipality 

Nuisance due to waste collection 
remains and waste spillage during 
transportation 

- Ensure regular waste collection.  
- Waste shall be disposed of directly into the containers, and ensure 
no spillage in the surrounding area. 

Municipality  
 

Impacts due to methane gas 
emissions from landfill 

- Ensure that the landfill gas is flared and not allowed to directly 
escape into the atmosphere. 

Municipality 

Health and safety hazards to 
workers during waste collection, and 
transportation at disposal site 

- Strictly follow the potential occupational health and safety plan 
- Provide personal protection equipment (PPE). 
- Avoid manual handling of waste. 
- Train workers on safe handling of waste. 
- Ban wastepickers and the public from the landfill site. 
- Provide medical insurance coverage for workers. 

Municipality 
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D. Potential Environmental Enhancement Measures  

125. Potential environmental measures that shall be taken by the municipality are: 
 

(i) training and awareness programs in health and sanitation, occupational health 
and safety measures (OHS), community health and safety, and solid waste 
management concept (source separation, including proper storage and delivery 
to the solid waste collection service; introduction of the 3R of reduce, reuse, and 
recycle) to the general public;  

(ii) technical training of municipality management and supervision staff on 
maintenance of drainage, composting, recycling, and solid waste management, 
and the operation and maintenance of the landfill and septage treatment plant, 
including the sludge drying beds; 

(iii) recording of the efficiency of the leachate treatment plant by regularly monitoring 
the leachate characteristics; and 

(iv) employing people who live near the construction sites to provide them with short-
term economic gain, and ensuring that people employed in the longer term to 
maintain and operate the new facilities are residents of nearby communities. 

 
126. There are a number of environmental youth clubs in the municipality that could be 
mobilized to monitor the environment in the areas next to the drains and report problems to the 
municipality (e.g., illegal connections of wastewater pipes, dumping of solid waste, etc.). 
 
E. Transboundary and Cumulative Impacts 

127. There will be no environmental transboundary and cumulative impacts, e.g. air pollution, 
abstraction of water, loss of habitat or pollution of international waterways. In fact, the 
improvements and rehabilitation of the drains and solid waste management will make the water 
bodies, which could eventually enter India, less polluted. Environmental and socioeconomic 
impacts have already been mentioned earlier. The project will help in the development of the 
employment opportunities and enhance the skills of local labor in solid waste and drainage 
management activities. 
 
 

V. INFORMATION DISCLOSURE, CONSULTATION, AND PARTICIPATION 

128. The ADB Safeguard Policy Statement (SPS), covering both environmental and social 
safeguards, requires meaningful stakeholder consultations. Also, Rule 7 of EPR 1997 (Nepal) 
states: ―Provided that, whilst preparing the report of EIA, the proponent shall organize a public 
hearing about the proposal at the area of VDC or Municipality where the proposal is to be 
implemented and collect opinions and suggestions.‖ 
 
129. Several consultations were held in different wards with different heterogeneous groups. 
The project objectives were explained, and people were requested to give their opinions and 
suggestions (Table 15). 
 
130. Several meetings, workshops, and focus group discussions were held with stakeholders, 
mainly technical persons, to keep them abreast of the TA and to get feedback so as to include 
them in the project design. DUDBC and the municipality will also make copies of the IEE report 
and any other project reports for interested people available in the Nepali language (if required) 
so as to ensure that stakeholders understood the objectives, policy, principles, and procedures. 
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131. Continuous consultations will be held with the affected persons during the detailed 
design and during construction to hear their views and concerns, approve key aspects of the 
subprojects, plan construction works to minimize disturbances and other impacts, and develop 
mechanisms wherein the stakeholders can actively participate in the monitoring and evaluation 
of the subprojects. 
 
132. The project disclosure will be done through public information campaigns (through 
newspapers, TV, and radio) to explain the project widely, the disturbances that may result from 
project activities, the progress, and future plans. Comments and suggestions will be widely 
solicited from the stakeholders, and project progress reports and summaries provided. 
 
133. The detailed comments/suggestions of the participants from the Janakpur municipality 
focus group discussions are given in Appendix 11. The major comments during the 
consultations were: 
 

(i) potable and piped water supply is inadequate and nonaffordable, leading to 
health problems, especially in the dry season; 

(ii) there is a need for water supply projects and toilets for the poor and backward 
people; 

(iii) drainage improvements are necessary to avoid blockages and flooding; 
(iv) solid waste management problems of the municipality, and the provision of solid 

waste containers in the municipality; 
(v) awareness programs on health, sanitation, and solid waste management 

required; 
(vi) river training works to prevent floods; 
(vii) need for public toilets; and 
(viii) skills development programs for the youths and income generation programs for 

the women should be introduced. 
 

Table 15: Meetings, Interactions, and Focus Group Discussions Held 

 
134. The feasibility study interim report prepared by the IUDP consultants on Janakpur was 
presented to the municipal board represented by all political parties on 4 May 2011 and 
thoroughly discussed (see Appendix 12). It was decided to give approval to all the project 

 
                                                
1
 Note: The Nepali calendar, is approximately 56 years and 8½ months ahead of the Gregorian calendar. 

S.N Date
1
 No. of 

Participants 
Location Type of 

Participants 
Topics Discussed 

1 2067/11/11 69 Dharamban 
Tole 

Mushahar group Education, health, sanitation, drinking 
water supply, economic condition of the 
group 

2 2067/11/11 25 Janakpur 
Municipality 

Dalit women 
group 

Socioeconomic condition of women, 
DWS facilities, problems  of Dalit 
women 

3 2067/11/11 15 Janakpur 
Municipality 

User's committee 
group 

Existing modalities of construction 
works, problems, prospect on UC in 
future 

4 2067/11/12 20 Janakpur 
Municipality 

Adhibashi Janjati 
groups 

Socioeconomic condition of Adhibashi 
Janjati group, DWS, sanitation facilities 

5 2067/11/12 14 Janakpur 
Municipality 

Mixed women 
group 

Education, health, sanitation, drinking 
water supply, economic conditions of 
women 
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components proposed by the integrated urban development orojects for Janakpur. They are (i) 
drainage improvement, (ii) municipal roads, (iii) solid waste management, (iv) sanitation, and (v) 
community infrastructure. 
 

VI. GRIEVANCE REDRESS MECHANISM 

135. Government grievance system. As per the Local Self-Governance Act 1998, the 
municipal council is responsible for evaluating the development and construction works within 
the municipality and giving necessary direction. The municipality is empowered to hear and 
settle at first instance complaints relating to compensation for damage of crops, forced labor 
and wages, water bank and security of public properties, hidden and unclaimed properties, 
forcefully entering and staying in others’ houses, pasture, fodder, and fuel wood. It can form an 
arbitration board to hear and settle the cases filed in the municipality for these complaints. The 
municipality shall form an arbitration board to hear and settle the cases filed and appoint three 
persons, as agreed upon by the parties to a case, from among the persons enlisted in the list of 
arbitrators. For the purpose of hearing and settling the cases filed under this act at first instance, 
the municipality shall, immediately after constitution, prepare a list of arbitrators, setting out their 
names, surnames, and addresses as well, comprising such list from among the local persons, 
social workers, and legal experts, as are deemed appropriate, with the consent of such persons, 
and shall publish it in the municipality office for public information. The three arbitrators shall 
collectively exercise the jurisdiction of arbitrators, and the opinions of the majority shall be 
deemed the decision of the arbitrators. The arbitrators shall, to the extent possible, negotiate 
with each other on the case submitted to them and have the case compromised. In case the 
arbitrators fail to compromise, they shall exercise their powers and decide the case. Any party 
not satisfied with a decision made may appeal to the concerned district court within 35 days of 
the hearing or knowledge of the decision. 
 
136. Project-formulated grievance mechanism.  The   project-formulated   grievance 
mechanism complements the government system and will be split into three phases to quickly 
address any complaints during construction. If the complaint cannot be addressed immediately 
by the contractor or PIU, then the three phases are activated. The system is illustrated in the 
figure below. 

 
137. First phase. In the first phase, a grievance redress committee (GRC) chaired by an 
executive officer (EO) will come up with remedial measures. If the complainant is not satisfied 
with this decision, the issue will be brought up to the municipal board, as the second phase. 
 
138. Second phase. The project manager of the project implementation unit (PIU) is to 
activate the project GRC. This process is not to supersede or impede on the country's formal 
grievance processes. The GRC will meet as needed to determine the merit of each grievance, 
and resolve grievances within a month of receiving the complaint. The GRC, with a minimum of 
three members, will be headed by the EO. Members of the committee may also include a local 
government representative (VDC, DDC), representatives of affected persons (APs), affected 
group (AG)  with  one  male  and  one  female,  a  representative of vulnerable people’s  
organizations active in the area concerned, a social safeguards consultant, the NGO, and a  
representative from the project. The committee thus appointed should be sanctioned by the 
municipal board. The time-bound GRC process is illustrated in the figure below. 
 
139. Complaints should be addressed to the PIU or municipality. The PIU will keep records of 
all grievances  received,  including  contact  details  of  complainant,  date  the  complaint  was 
received, nature of grievance, agreed corrective actions and the date these were affected, and 
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the final outcome. The GRC should address the concerns of the complainants on issues relating 
to negative and physical impacts that they conceive would occur by the implementation of the 
particular project subcomponent. All complaints should be signed with complete information on 
name, contact address, and phone number if any so that the person can be contacted when 
required. An acknowledgement to the effect that the complaint has been received by the 
coordinator’s office should be promptly sent to the complainants. All complaints received should 
be first registered, categorized, and prioritized.  The GRC should analyze  and  assess  the 
concerns  raised  by  the  affected parties, and  have  discussions and  consultations with  them. 
Records of all such proceedings should be maintained, for future reference, and the attendance 
of all participants with their signature, in particular the complainants and affected groups, should 
be recorded. If grievances cannot be addressed, the matters are brought to higher authorities 
(which could be the municipal board, court, or central government). 
 
140. Third phase. If the person is still not satisfied, then he/she can go to either the court or 
MPPW, as a third phase.  
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Figure 3: Flow Diagram for Conflict Resolution and Grievance Redress Mechanism 
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VII. ENVIRONMENT MANAGEMENT PLAN 

141. The basic objectives of the EMP are to: 
 

(i) ensure that all mitigation measures and monitoring requirements will actually be 
carried out at different stages of project implementation and operation—pre-
construction, construction, and operation and maintenance; 

(ii) recommend a plan of action and a means of testing the plan to meet existing 
and projected environmental problems; 

(iii) establish the roles and responsibilities of all parties involved in the project’s 
environmental management; 

(iv) describe mitigation measures that shall be implemented to avoid or mitigate 
adverse environmental impacts and maximize the positive ones; 

(v) ensure implementation of recommended actions aimed at environmental 
management and its enhancement; and 

(vi) ensure that the environment and its surrounding areas are protected and 
developed to meet the needs of the local people and other stakeholders and 
safeguard the interests of the common people. 

 
142.  This EMP will be incorporated into the bidding and contract documents, and the 
contractor will make available a budget for all environmental mitigation measures.  
 
A. Environmental Monitoring 

143. The IEE lists the mitigation measures; the parameters to be monitored (including 
location, monitoring method, and frequency); and the responsible person/institution for 
mitigation and monitoring. The program will evaluate: (i) the extent and severity of the adverse 
environmental impacts as compared to what was predicted; (ii) how effective the mitigating 
measures were, and compliance with the regulations; and (iii) the overall effectiveness of the 
EMP. 
 
144. The environmental monitoring of the project includes field supervision and reporting of 
project activities prior to and during the project construction and operation in order to ensure 
that the works are being carried out in accordance with the approved design, and that the 
environmental mitigation measures are fully implemented in accordance with the EMP. A 
sample environmental monitoring report template is provided in Appendix 14.  
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Table 16: Drainage: Preconstruction Environmental Monitoring Plan 
Project 
Activity 

Mitigation measures Location Responsible for 
Mitigation 

Monitoring Method  Frequency Responsible  
for Monitoring 

Preconstruct
ion 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Delineate/peg project land required and 
prepare the list of project affected people 
and resources. 
Prepare RP. 

Along the drain 
alignment and RoW 

Municipality Compare with the cadastral 
map; record area of land, 
number of affected people, 
houses, and resources and total 
cost 

Once prior to start 
of construction 

Municipality 

Implement compensatory measures 
according to the resettlement plan in 
compliance with government and ADB 
legislations for the removal of 
encroachments. 
 

Encroached sites 
along the drain 
alignment and RoW  

Municipality 
 
 

As suggested in the 
resettlement 
plan (see if all payments and 
arrangements have been made 
to the satisfaction of the people)  

As required Municipality 

Prepare the details of contractor’s 
temporary land use and other private 
properties, delineate the land and discuss 
with owners. 
Submit to DSC. 
Follow RP for temporary acquisition. 

Within the 
municipality  

Municipality, 
contractor, and 
land owner 

Visual inspection and 
discussions with the 
landowners; see if contracts 
have been signed with the land 
owners 

Once prior to start 
of construction 

Municipality, 
contractor, 
DSC 

Obtain letters of approval and agreement 
for (i) temporary acquisition of land and 
properties, (ii) digging of roads from the 
municipality, and (iii) cutting of trees from 
the district forest office, and following its 
rules and regulations.  

All drain 
rehabilitation sites 

Municipality Drafting contract letters with 
land owner and contractor; 
application letters to district 
forest office and follow-up for 
getting the required permits 
before construction starts 

Once prior to start 
of construction 

Municipality, 
contractor, 
DSC 

Employ local people (not under age 14) 
and women in jobs. 
Settle wage rate based on DWEC and 
provide the list of employees to DSC. 

Construction sites Contractors/ 
DSC 
 

Check records of people 
employed, including age and 
wages. 

Start of 
construction and 
then once every 
month 

Municipality, 
DSC 

Take baseline photographs of buildings 
and temporary sites before construction for 
verifications. 

Construction sites Contractors/ 
DSC 
 

Take photographs and keep 
records 

Once prior to start 
of construction 

Municipality, 
DSC 

Prepare traffic plans to prevent traffic jams 
and annoyances to the public. 

All drain 
rehabilitation sites 

DSC, Contractor Visual inspection and hearing of 
complaints from the public 

Every day during 
construction 
duration 

Municipality, 
DSC, 
contractor 

Prepare a sludge management and 
disposal plan 

All drain 
rehabilitation sites 

DSC, contractor Visual inspection and hearing of 
complains from the public 

Once a week to 
inspect the 
disposal site 

DSC 

DSC= design and supervision consultant. 
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Table 17: Drainage: Construction Environmental Monitoring Plan 
Project 
Activity 

Mitigation measures Location Responsible 
for Mitigation 

Monitoring Method  Frequency Responsible  
for Monitoring 

Construction 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Before excavations and vehicle 
movements: 
- Provide information to the public 
about the work schedule. 
- Monitoring of noise levels regularly at 
site to meet the noise standards 
(Appendix 7). 
- Fit mufflers on vehicles to control 
noise. 
- Limit the speed of vehicles. 
- Ban the use of power horns in 
vehicles. 
- Regular maintenance of equipment 
and vehicles 
- Prohibit the operation of plants and 
construction vehicles between 7 p.m. 
and 6 a.m. in residential areas. 
- Compensate the damages caused by 
vibration to structures if caused by 
construction activities. 
- Avoid working at sensitive times 
(during religious festivals in the area). 
- Increase the work force in sensitive 
areas so as to finish the work quickly. 
- Provide wooden bridges for 
pedestrians and metal sheets for 
vehicles to allow access across open 
trenches. 
- Reinstatement of damaged 
community services and infrastructure 

Construction 
sites 

Contractor Site observations, contractor 
records; informal discussions with 
workers and people residing nearby 

Weekly DSC 

To avoid improper mining of 
construction materials (sand and 
gravel): 
- Obtain construction materials from 
quarries approved by the municipality. 
- Borrow pits should be leveled so as 
to suit the aesthetics of the area and 
restore it to its original state after the 
project is complete 

Mining sites DSC Visual observation Once before start of 
the project and then 
monthly 

Municipality 

During box culverts: 
- Ensure smooth movement of traffic 

Culvert site Contractor Check construction schedule/site 
observations/contractor records; 

Weekly DSC 
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Project 
Activity 

Mitigation measures Location Responsible 
for Mitigation 

Monitoring Method  Frequency Responsible  
for Monitoring 

- Provide traffic diversion/ alternative 
routes if road closure is unavoidable 
and inform the public through mass 
media and hoarding boards. 

informal discussions with workers 
and people residing nearby 

- Ensure that health and safety 
measures are part of the contract, 
which include: 

 following standard and safe 
procedures, e.g. shoring in 
trenches 

 prohibiting entry at construction 
sites to the public; barricading the 
area and providing warning signs 

 providing PPE to the workers 

 Avoiding manual cleaning in very 
deep and narrow sections of the 
drains to avoid hazardous working 
conditions 

 providing first aid kits at the site 

 keeping records of accidents 

 providing health and accident 
insurance to the workers 

All sites Contractor Site observations/informal 
discussion with workers; check 
accident records 

Randomly DSC 

DSC= design and supervision consultant. 

 
Table 18: Drainage: Operation and Maintenance Environmental Monitoring Plan 

Project Activity Mitigation Measures Location Responsible for 
Mitigation 

Monitoring 
Method 

 Frequency Responsible  for 
Monitoring 

Operation and 
maintenance 

- Monitor and prevent entry of wastewater into drains by 
enforcing strict regulations. 
- Ensure regular cleaning and desilting; provide adequate 
human resources, maintenance equipment, and tools as 
part of the project. 
- Prevent encroachment of the drains. 

All drain 
sites  

Municipality Site 
observations 

Randomly Municipality 

 
 

Table 19: Roads: Preconstruction Environmental Monitoring Plan 
Project 
Activity 

Mitigation Measures Location Responsible for 
Mitigation 

Monitoring Method  Frequency Responsible  
for Monitoring 

Project 
design 
 

Prepare training in Nepali (or local languages) with 
notes and sketches on community health and 
safety and potential occupational health and safety 

Design office DSC Review information 
for errors and quality 

Twice (once after 
first draft and once 
before final 

Municipality and 
experts as 
required 
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Project 
Activity 

Mitigation Measures Location Responsible for 
Mitigation 

Monitoring Method  Frequency Responsible  
for Monitoring 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

approval) 

Obtain permission from relevant authorities if 
sections of utility lines need to be shifted due to 
design requirements; notify people and restore 
utilities as soon as possible to overcome public 
inconvenience. 

Relevant offices 
and authorities for 
permissions and 
areas to be affected 

DSC/municipality 
 

Final check at sites 
with information 
provided by relevant 
authorities and 
people 

As required Municipality 

Prepare the details of contractor’s temporary land 
use and other private properties and discuss with 
owners; follow negotiations for temporary 
acquisition; contractor facilities should be located at 
least 500 m away from water bodies, natural flow 
paths, important ecological habitats, and residential 
areas. 

Contractor’s 
temporary land use 
sites 

Contractor/DSC Review if contracts 
have been signed 
with landowners to 
their satisfaction 

Once before 
construction starts 

Municipality 

Obtain letters of approval for digging of roads Along the alignment Contractor 
 
 

Check whether 
approvals have been 
received from the 
municipality 

Once before 
construction starts 

DSC 

Employ local people (not under age 14) and women 
in jobs; settle wage rate based on DWEC and 
provide the list of employees to DSC. 

Construction site Contractor 
 

Check age and 
wages 
of employees and 
whether they are 
locals or not. 

Once a week DSC 

Take baseline photographs of buildings and 
temporary sites before and after construction for 
verifications; measure water quality of rivers and 
streams nearby before and after construction. 

Along the alignment DSC Check data and 
photographs before 
and after, and 
assess impacts. 

Twice (once before 
construction and 
once after) 

Municipality 

Prepare traffic plans to prevent traffic jams and 
annoyances to the public. 

Along the alignment DSC/contractor Observation Daily Municipality 

DSC= design and supervision consultant. 

 
Table 20: Roads: Construction Environmental Monitoring Plan 

Project 
Activity 

Mitigation measures Location Responsible 
for Mitigation 

Monitoring Method  Frequency Responsible  for 
Monitoring 

Construction 
 
 
 
 
 
 
 

Dust suppression on roads by sprinkling water as 
required at regular intervals; cover earth 
stockpiles using plastic sheets or cement jute 
bags; routine monitoring of dust (TSP) to meet air 
quality standards (Appendix 6); limit vehicle 
speed; see that vehicles comply with the National 
Vehicle Mass Emission Standards, 2056 BS 
(Appendix 8); regular maintenance of vehicles 

Construction 
sites 

Contractor Visual observation; air 
quality analysis; vehicle 
maintenance records; 
renewal of ―green 
stickers‖ 

Once a week DSC 



 
4
6

 

Project 
Activity 

Mitigation measures Location Responsible 
for Mitigation 

Monitoring Method  Frequency Responsible  for 
Monitoring 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Construction 

Hot mix plants should be established at least 
500 m away from human settlements on 
barren/waste lands and not on agricultural or 
cultivable lands; all operation areas like storage, 
handling, loading, unloading areas shall be 
paved, and have separate stormwater collection 
systems with facility for separation of 
oil/lubricants prior to discharge; stormwater from 
storage area shall not be directly discharged 
into any nearby water courses or drains; after 
completion of construction works, the site 
shall be restored to its previous state by 
undertaking clean-up operations. Hot mix plants 
shall have required measures for control of 
dust, air, and noise pollution as per the 
regulatory limits; traffic diversion schemes shall 
be implemented during bitumen paving. 

Construction 
areas and hot 
mix plant sites 

Contractor/DSC Visual inspection; air 
and noise quality 
analyses; feedback 
from nearby residents 

Once a week 
during operation of 
hot mix plants and 
once after 
construction is over 

DSC 

Monitor noise levels regularly at site to meet the 
noise standards (Appendix 7); fit mufflers on 
vehicles to control noise; limit the speed of 
vehicles; ban the use of power horns in vehicles; 
regular maintenance of equipment; prohibit the 
operation of crushing plants and construction 
vehicles between 7 p.m. and 6 a.m. in residential 
areas; compensate the damages caused by 
vibration if caused by construction activities. 

Construction 
sites 

Contractor 
 
 
 
 
 
 

Sound level monitoring Once a week DSC 

Compensate or reinstate/relocate community 
assets that are disturbed, such as irrigation 
canals, electricity poles, telephone lines, drinking 
water pipes, sewerage lines, roads, etc. to the 
satisfaction of the people. 

Affected areas 
along 
alignment 

Contractor Field observation to 
visually assess if 
disturbed community 
assets have been 
reinstated 

Once construction 
is over 

Municipality/DSC 

Provide regular health checkups, sanitation and 
hygiene, health care, and control of epidemic 
diseases to the workforce; make available first aid 
kits; make available protection gears (PPE) to all 
construction workers and compensate for the loss 
of life or any type of injuries; provide insurance to 
the workers and training in OHS and community 
health and safety; children and pregnant women 
should not be allowed to work. 

Project sites Municipality/ 
contractor/DSC 

Check health records; 
clinic and first aid 
facilities; health 
complaints; number of 
trainings provided; 
check list of workers 
and whether insurance 
has been provided. 

Every week DSC 

Develop a traffic plan to minimize traffic flow 
interference from construction activities; advance 

Project site Contractor 
 

Visual observation of 
traffic; complaints from 

Every week DSC 
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Project 
Activity 

Mitigation measures Location Responsible 
for Mitigation 

Monitoring Method  Frequency Responsible  for 
Monitoring 

local public notification of construction activities, 
schedule, routing, and affected areas including 
road closures; erect alternative routing signage in 
Nepali and English; use of steel plates or other 
temporary materials across trench facilities in key 
areas such as pedestrian access and sidewalks 
and parking areas; arrange for nighttime 
construction for activities in congested/heavy 
daytime traffic areas; arrange for onsite grievance 
handling through use of liaison officers; undertake 
trench closure and facilitate surface rehabilitation 
or paving as quickly as feasible. 

travelers and the public; 
existence of signage 
and effectiveness of 
speed control and 
diversion measures 

DSC= design and supervision consultant. 

 
Table 21: Roads: Operation and Maintenance Environmental Monitoring Plan 

Project Activity Mitigation Measures Location Responsible 
for Mitigation 

Monitoring Method  Frequency Responsible  
for Monitoring 

Operation and 
maintenance 
 
 
 
 
 
 
Operation and 
Maintenance 
 
 

Periodic clearing of side drains (especially before the 
start of the monsoon) and cross-drainages to allow for 
the passage of the rainwater 

Along the road 
drains 

Municipality Visual observation Weekly Municipality 

Enforcement of speed limits, traffic rules and 
regulations; installation of warning signs, speed 
breakers, pedestrian crossings, and specific areas for 
bus stops due to increased number of vehicles and 
increased speeds 

Along the road Municipality, 
Police 

Visual observation; 
number of accidents 

Twice a month Municipality, 
police 

Vehicles should comply with emission standards set by 
the government; trees should be planted along the RoW 
to act as a buffer zone to minimize dust, vehicular 
emissions, and sound pollution. 

Along the road 
and at road 
junctions 

Municipality 
 
 

Visual observation; 
air quality 
measurement 
(NOx, PM10, SO2, 
SPM) 

Once every 6 
months 

Municipality 

Implementation of a maintenance program to increase 
road life 

Along the road Municipality Visual inspection of 
the road with 
photographs 

Once every 6 
months 

Municipality 
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Table 22: Sanitary Landfill: Preconstruction Environmental Monitoring Plan 

Project 
Activity 

Mitigation Measures Location Responsible for 
Mitigation 

Monitoring Method Frequency Responsible  
for 
Monitoring 

Project 
design 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Project 
design 
 
 
 
 
 
 
 

- Identify government site to avoid land acquisition 
and resettlement impacts. 

Landfill site Municipality, 
DSC 

Site visits, discussions 
with the local people 

As required Municipality 

- Select the site, ideally away from the municipality 
development zone. 

Landfill site Municipality, 
DSC 
 

Site visits, discussions 
with the local people 

As required Municipality 

- Prepare training manuals/plans in Nepali with 
sketches on community health and safety and 
potential occupational health and safety, including 
a training manual for landfill operations and 
maintenance 

Design office DSC 
 
 

Review of the 
manuals/plans by experts 
as required 

Twice (review of 
first draft, and final 
review with 
expert’s opinions) 

Municipality 

- Provide an adequate green belt buffer around the 
site. 
- The landfill site should be at least 500 m away 
from residential areas and sensitive receptors.   

Landfill site DSC Site visits, discussions 
with the local people 

Once Municipality 

-  Identify groundwater table and design leachate 
system to protect groundwater. 
- Provide a liner system with low permeability, 
robust, durable and resistant to chemical attack, 
puncture, rupture, etc.; the liner system could be a 
minimum of 60 cm thick, of compacted clay of 
permeability  (k) not greater than 10

-7
cm/sec , a 

1.5 mm-thick HDPE geomembrane liner, and a 
drainage layer of 300 mm thick granular material of 
permeability not greater than 10

-2 
cm/sec  

- Provide leachate collection and treatment system 
before disposal. 
- Provide a drainage system and collect/treat the 
runoff together with the leachate. 
 

Landfill site DSC Review of the design by 
experts as required 

Twice (review of 
first draft and final 
review with 
expert’s opinions) 

Municipality 

- Provide gas control systems (gas vents and 
flaring system) 

Landfill site DSC Review of the design by 
experts as required 

Twice (review of 
first draft and final 
review with 
expert’s opinions) 

Municipality 
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Project 
Activity 

Mitigation Measures Location Responsible for 
Mitigation 

Monitoring Method Frequency Responsible  
for 
Monitoring 

Preparation 
for 
construction 

 

- Delineate temporary and permanent project land 
(by pegging) and prepare the list of project affected 
people and resources. 
- Prepare RP for permanent and temporary 
acquisitions. 
- Notify the people. 
- Implement RP and provide compensation. 

Landfill site Municipality, 
DSC, contractor 

- Review records of loss of 
private properties, affected 
people and resources, and 
cost implications 
- See if all payments and 
arrangements have been 
made to the satisfaction of 
the people. 

As required Municipality 

- Obtain letters of approval and agreement for (i) 
temporary acquisition of land and properties, (ii) 
disruption of water supply, and irrigation canals, 
(iii) cutting of trees from the district forest office, 
and (iv) written approval/permission from the Civil 
Aviation Authority  

Municipality Municipality, 
DSC 
 
 
 

See whether written 
approvals have been 
received from the 
authorities 

Once Municipality 

- Establish workforce camps with sanitary 
amenities at designated sites only. 
   

Project site Contractor/DSC  
 

Visual inspections of 
wastewater disposal, solid 
waste management , 
noise and air pollution, 
health of workforce, 
potable drinking water, 
kerosene availability 

Once before start 
of project and then 
monthly 

DSC 

- Employ local people (not under age 14) and 
women in jobs. 
- Settle wage rate based on DWEC and provide 
the list of employees to DSC. 

Project site Contractor/DSC 
 

Check/verify list of 
employees, age of 
employees, wages 

Every month DSC 

- Take baseline photographs of buildings and 
temporary sites before construction for 
verifications; measure water quality of groundwater 
and streams before construction. 

Project site 
and 
surroundings 

Contractor/DSC Photographs and water 
sampling and testing 
before construction and 
after construction is over 

Twice (before and 
after construction) 
for photographs 
and monthly for 
water quality 

DSC 

DSC= design and supervision consultant. 

 
Table 23: Sanitary Landfill: Construction Environmental Monitoring Plan 

Project 
Activity 

Mitigation measures Location  
Responsible for 
Mitigation 

Monitoring Method Frequency Responsible  
for 
Monitoring 

Construction 

 
 
 
 

- Cut only trees that are marked and 
have been approved by the district 
forest office. 
- Plant and rear tree saplings at the 
rate of 25 saplings for each felled 

Landfill site Contractor/DSC 
 

Check records of trees cut 
and planted; whether 
LPG/kerosene is available in 
camp site and whether 
affected private trees and 

As required Municipality 
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Project 
Activity 

Mitigation measures Location  
Responsible for 
Mitigation 

Monitoring Method Frequency Responsible  
for 
Monitoring 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Construction 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

tree. 
- Prohibit the use of fuel wood and 
timber collection. 
- Prohibit illegal collection and trade 
of NTFPs. 
- Provide LPG/kerosene to 
workforce. 
- Stockpile the felled trees and take 
permission from concerned authority 
for their use. 
- Compensate all private trees and 
community forests affected. 

community forests are 
compensated. 

- Use tarpaulins/plastic sheets to 
cover the materials during transport. 
- Transport required construction 
materials when and as required; 
avoid temporary storage. 
- Consult DSC on the designated 
areas for stockpiling of construction  
materials. 
- Transport required construction 
materials when and as required; 
avoid temporary storage. 
- Use tarpaulins/plastic sheets to 
cover the materials during transport. 
- Dust suppression on surroundings 
by sprinkling water as required at 
regular intervals 
- Routine monitoring for TSP, PM10 
to meet air quality standards 
(Appendix 5) 
- Limit vehicle speed 
 - Fit mufflers on vehicles to control 
noise. 
- See that vehicles and machinery 
comply with the National Vehicle 
Mass Emission Standards, 2056 BS 
(Appendix 7) 
- Regular maintenance of vehicles 

Landfill site and 
access road to 
landfill site 

Contractor Air quality analyses for TSP, 
PM10, and SPM; visual 
inspection if water is sprinkled 
or not; check vehicle 
maintenance records and 
―green stickers‖ for vehicle 
emission standards. 

Visual observations; during 
construction, every day to 
see if sprinkling is done and 
every week for air quality 
analyses 

DSC 

- Cover stockpiled materials with 
tarpaulins/plastic sheets.  

Landfill site and 
surroundings 

Contractor Visual observations; water 
quality of receiving waters, 

Once a month DSC 



 

 

5
1

 

Project 
Activity 

Mitigation measures Location  
Responsible for 
Mitigation 

Monitoring Method Frequency Responsible  
for 
Monitoring 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Construction 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

- Reuse excess spoils and materials. 
- Consult DSC on spoil disposal 
sites. 
- Proper storage of construction 
aggregates, hazardous and toxic 
materials, lubricating oils, and used 
batteries in safe areas and the 
segregation and disposal of 
chemical containers, packaging 
materials, plastic bags etc. 
- Provide training to workforce on 
safe handling of toxic materials and 
OHS measures during construction. 
- Prohibit washing of vehicles next to 
rivers and streams. 
- Provide designated areas with 
collection bins for wastes. 
- Provide sanitary toilet facilities and 
prohibit open defecation. 
- Check stream water quality 
according to EMP. 

including groundwater 

- Monitoring of noise levels regularly 
at site to meet the noise standards 
(Appendix 7). 
- Fit mufflers on vehicles to control 
noise. 
- Limit the speed of vehicles. 
- Ban the use of power horns in 
vehicles. 
- Regular maintenance of equipment 
- Prohibit the operation of crushing 
plants and construction vehicles 
during the night so as to cause the 
least disturbance. 
- Compensate the damages caused 
by vibration if caused by construction 
activities. 

Landfill site and 
access road to 
landfill site 

Contractor/DSC 
 
 
 
 
 
 
 
 
 

Observations; measurement 
of sound levels; feedback from 
nearby residents 

Every week DSC 

- Obtain construction materials from 
quarries approved by the 
municipality. 
- Borrow pits should be leveled so as 

Quarries Construction 
contractor, DSC 

Visual inspection; discussion 
with locals; discharge 
measurements of streams 
before and during 

During construction every 
month 

DSC 
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Project 
Activity 

Mitigation measures Location  
Responsible for 
Mitigation 

Monitoring Method Frequency Responsible  
for 
Monitoring 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

to suit the aesthetics of the area and 
restore it to its original state after the 
project is complete. 
- Quarrying/mining activities in 
river/streams for extraction of 
construction materials shall not be 
done so as not to change the river 
cross-sections and longitudinal 
profiles. 

construction; changes in 
cross-section of the stream 

- Compensate or reinstate/relocate 
community assets that are disturbed, 
such as irrigation canals, electricity 
poles, telephone lines, drinking 
water pipes, sewerage lines, roads, 
etc. to the satisfaction of the people. 

Landfill site and 
surroundings 
and quarry sites 

Contractor, 
municipality 

Field observation to visually 
assess if disturbed community 
assets are reinstated 

As required Municipality 

- Prohibit gambling and alcohol 
consumption in contractors’ camp 
sites. 
- Instruct the outside workforce to 
respect the local cultures, traditions, 
rights, etc. 
- Provide security in contractors’ 
camps. 

Labor camps Contractor  Crime records and causes; 
camp issues; enforcement of 
remedies; security situation in 
camps 

Once a month or as 
required 

Municipality 

- Develop a traffic plan to minimize 
traffic flow interference from 
construction activities. 
- Advance local public notification of 
construction activities, schedule, 
routing, and affected areas, including 
road closures. 
- Erect alternative routing signage in 
Nepali and English languages. 
- Arrange for onsite grievance 
handling through use of liaison 
officers. 

Access road to 
landfill site 

Contractor/DSC Visual observation of traffic; 
complaints from people; 
existence of signage and 
effectiveness of speed control 
and diversion measures 

Every week DSC 
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Project 
Activity 

Mitigation measures Location  
Responsible for 
Mitigation 

Monitoring Method Frequency Responsible  
for 
Monitoring 

- Provide regular health checkups, 
sanitation and hygiene, health care, 
and control of epidemic diseases to 
the workforce. 
- Make available first aid kits, 
ambulances, and fire extinguishers 
in camp sites. 
- Make available personal protection 
equipment (PPE) to all construction 
workers, and compensate for the 
loss of life or any type of injuries. 
- Provide insurance to the workers 
and training in OHS and community 
health and safety. 
- Launch awareness programs 
concerning human trafficking and the 
possibility of spread of STDs and 
HIV/AIDS using brochures, posters, 
and signboards. 

Landfill site Contractor 
 

Health records; records of 
outbreak of diseases; 
maintenance of health clinic; 
health complaints; number of 
awareness programs 
launched; number of persons 
trained 

Every week DSC, 
municipality 

DSC= design and supervision consultant. 
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Table 24: Sanitary Landfill: Operation and Maintenance Environmental Monitoring Plan 
Project Activity Mitigation Measures 

Location 

 
Responsible 
for Mitigation 

Monitoring Method Frequency Responsible  
for Monitoring 

Operation and 
maintenance 

Treat leachate to meet Ministry of 
Environment’s discharge standards 
(Appendix 10); measure groundwater 
and receiving water. Conduct regular 
sampling and testing of effluent to 
ensure compliance. Do not discharge if 
above regulations. Feed back into the 
landfill.  

Treated effluent of 
leachate treatment plant 
at the landfill site and 
receiving waters 

Municipality Sampling and effluent and 
groundwater quality 
measurement to meet MOE’s 
discharge standards 
 

Once in 2 
months 

Municipality 

- Avoid open dumping of waste in and 
around the landfill site and provide 
inert/soil cover over the waste spread 
immediately. 

Landfill site Municipality Visual observation Once a 
week 

Municipality 

- Ensure regular waste collection.  
- Waste shall be disposed of directly 
into containers and ensure no spillage 
in the surrounding area. 

Municipality streets Municipality  
 

Observation and strict 
enforcement 

Daily Municipality 

- Ensure that the landfill gas is flared 
and not allowed to directly escape into 
the atmosphere. 

Landfill site and vicinity Municipality Air quality measurement 
(SPM, SO2, CH4, 24-hour 
average NH3, 1-hour average 
CO) 

Once in 6 
months 

Municipality 

- Strictly follow the potential 
occupational health and safety plan. 
- Provide personal protection 
equipment (PPE). 
- Avoid manual handling of waste. 
- Train workers on safe handling of 
waste. 
- Ban wastepickers and the public from 
the landfill site. 
- Provide medical insurance coverage 
for workers. 

Landfill site and waste 
handlers in municipality 

Municipality Observation and strict 
enforcement 

Once a 
week 

Municipality 
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B. Implementation Arrangements 

1. Executing Agency 

145. The executing agency will be the MPPW, working through its Department of Urban 
Development and Building Construction (DUDBC), and will be responsible for overall strategic 
guidance, technical supervision, execution of the project, and ensuring compliance with the loan 
covenants. The DUDBC will establish a project coordination office (PCO), led by a full-time 
project director to execute the project; he/she will have no other duties within the DUDBC or 
elsewhere. The project director, supported by other PCO staff and consultants, will: (i) 
coordinate all activities under the project; (ii) be responsible for overall project implementation, 
monitoring, and supervision, ensuring that gender and inclusion issues are addressed 
substantively in the project cycle; and (iii) report through the Director General of DUDBC to the 
Secretary of MPPW. Representatives from Department of Roads, DWSS, and SWMTSC will be 
nominated to work with the PCO in reviewing technical reports of subprojects, ensure policy and 
design coherence, and advise the PCO and project implementation units (PIUs) at municipal 
level on technical matters of subproject components. The PCO will be staffed by one officer 
responsible for environmental compliance monitoring, to ensure project implementation in 
accordance with ADB and government safeguard requirements. The PCO will be supported by 
a project management support consultant (PMSC) staffed with an environmental specialist to 
assist PCO oversee relevant activities of the project. The PCO will submit environmental reports 
to ADB on a semiannual basis. 
 
 
2. Implementing Agencies 

146. Each project municipality will be the implementing agency for the subprojects, with a 
project implementation unit (PIU) headed by a project panager. In each municipality, a municipal 
project management committee (MPMC) will be established in order to discuss project 
implementation issues, enhance collaboration among relevant departments and organizations, 
and expedite decision-making processes with an aim at achieving intended project output and 
outcome. MPMC will be chaired by the executive officer (EO) and comprise relevant department 
heads of the respective municipality, the social development officer of the municipality, chief of 
the divisional office of DUDBC, DWSS, and other relevant government departments, 
representatives from district development committees and district women development offices, 
four members representing the local disadvantaged communities, nongovernment organizations 
(NGOs), women's groups, the private sector (to be selected by the groups themselves, not to be 
nominated by the EO or the all party mechanism in order to retain some accountability to the 
groups they represent), and the respective project manager working as member and the 
convener of MPMC. The PIU will be staffed by one officer responsible for monitoring 
contractor’s compliance with the EMP as well as preparing environmental reports to PCO. The 
PIUs will be supported by an environmental specialist in the design and supervision consultant 
firm. The PIU will submit environmental reports on a quarterly basis to the PCO.  
 
147. Environmental safeguards implementation arrangements. Environmental 
management plans (EMPs) were prepared for each municipality as part of the initial 
environmental examination (IEE) reports, and an environmental assessment and review 
framework (EARF) was prepared to guide environmental assessment and reporting for 
subprojects to be defined after Board approval. The following are institutional roles and 
responsibilities to ensure EMPs are implemented during design and construction stages.  
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148. Project coordination office (PCO). The PCO will appoint one staff to oversee the 
monitoring of environmental safeguards implementation. In general, this staff will oversee 
contractor’s compliance with the environmental management plans, public complaints, PIU 
environmental monitoring, and reporting to ADB. With assistance from the environmental 
specialist on the project management support consultant (PMSC) team, the PCO is responsible 
for the following activities related to environmental safeguards: (i) confirming that IEEs with 
EMPs are updated, where necessary, by design supervision consultants (DSC) in accordance 
with ADB’s Safeguard Policy Statement (SPS, 2009) based on detailed designs, and submitted 
to ADB for review and approval prior to contract award; (ii) confirming EMPs are included in the 
bidding documents and civil works contracts; (iv) ensuring contractor EMPs are prepared by 
contractors prior to construction and endorsed by PIUs; (v) establishing a system to monitor 
environmental safeguards of the project, including monitoring the indicators set out in the 
monitoring plan of the EMP; (vi) facilitating and confirming overall compliance with all 
government rules and obtaining all required environmental clearances and any other 
environmental permits prior to contract award; (vii) supervising and providing guidance to the 
PIUs to properly carry out environmental monitoring and reporting; (viii) reviewing, monitoring, 
and evaluating the effectiveness with which the EMPs are implemented, and recommending 
necessary corrective actions to be taken as necessary; (ix) consolidating quarterly 
environmental monitoring reports from PIUs and submitting semiannual environmental 
monitoring reports to ADB; (x) ensuring timely disclosure of final IEE/EMPs in locations and 
form accessible to the public; and (xi) addressing, recording, and reporting on any grievances 
brought about through the grievance redress mechanism in a timely manner as per the IEEs. 
 
149. Project implementation units (PIUs): The four PIUs will appoint one staff to oversee 
the monitoring of environmental safeguards implementation. The PIU, with the assistance of 
DSC environmental specialists, will do the following: (i) ensure the draft IEE/EMP prepared 
during the feasibility study is updated during detailed design stage, where necessary; (ii) ensure 
EMPs are included in bidding documents and civil works contracts; (iii) ensure overall 
compliance with all government rules and obtain all required environmental clearances as well 
as any other environmental permits prior to contract award; (iv) oversee implementation of 
EMPs including environmental monitoring; (v) take corrective action when necessary to ensure 
no major environmental impacts; (vi) submit quarterly environmental monitoring reports to the 
PCO; and (vii) address any grievances brought about through the grievance redress mechanism 
in a timely manner as per the IEEs. Table 25 outlines the general responsibilities.  
 
 

Table 25: Institutional Roles and Responsibilities in Environmental Monitoring 
S.N. Organization Roles and Responsibilities 

1 DUDBC, project 
coordination 
office (PCO) 

Ensure that all environmental measures to be adopted during different phases of 
project design, implementation, and operation have been fully adhered to as per the 
approved IEE report.  
 

2 Project 
implementation unit 
(PIU) 

Ensure that mitigation measures as mentioned in the IEE report are incorporated in 
the final engineering design of the project. 
Acquire permits and approval for project construction. 
Ensure all environmental measures prescribed by approved IEE have been fully 
adopted. 
Ensure that the roles and responsibilities to be borne by the consultants, NGO, 
municipality, and the contractor are incorporated in the respective agreements. 
Assist municipality on source registration and transfer of land ownership. 
Water quality monitoring during the survey and design phase 

3 Municipality Ensure all environmental measures to be adopted in the project design, construction, 
and operation phase have been incorporated. 
Source registration and transfer of land ownership in the name of the municipality. 
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S.N. Organization Roles and Responsibilities 

Make users and the public aware on environmental aspects that are required to be 
complied by them. Arrange and acquire land for the system. 
 

4 Beneficiary 
community 

Ensure that hazard dumping of all wastes is controlled. 
Implement activities to support maintenance of water quality of the system. 
Ensure public participation through the municipality during project construction and 
operation. 
Assist other stakeholders, including the municipality, in environmental management 
and related activities.     

DSC=design and supervision consultants, IEE=initial environmental examination, NGO=nongovernment organization, 
PCO= project coordination office. 
 

3. Reporting 

150. The reporting system should be based on site supervision to see whether mitigation 
measures are carried out according to the monitoring plan. The construction contractor should 
develop an environmental mitigation execution plan (EMEP) based on the EMP. The EMEP 
should be approved by the municipality and the DSC. The contractor should prepare and submit 
monthly progress reports to the PIU and DSC. The DSC is responsible for checking the monthly 
progress reports submitted by the contractor and field verifying whether or not the contractor 
has complied with the approved conditions as stated in the EMEP. The contractor’s monthly 
progress report should contain information on the works carried out, and the results of all 
monitoring and investigation works performed during that particular month. The report should 
also include cases of compliance and noncompliance and the corresponding further mitigation 
measures to be adopted to correct the noncompliances, and should also include the outcome of 
the monitoring, important issues identified, and the measures to be undertaken to ameliorate 
them. The reports will suggest corrective actions where necessary.  
 
151. The PIU with help from the DSC environmental specialist should then prepare a 
quarterly environmental monitoring report based on the monthly report submitted by the 
Contractor and submit to the PIU and Municipality for review. The report is developed based on 
field inspection, investigation, consultation and information given in the monitoring report.  The 
quarterly progress reports are submitted to the PCO. The PCO will submit semi-annual 
 
C. Cost estimates  

152. Costs of all mitigation measures during the construction phase will be included in the 
tender and contract documents and will be borne by the contractors. The contractors and 
engineers should be made aware of the importance of meeting environmental safeguard 
standards in the contracts, and the importance of preparing, submitting, and getting the EMEP 
(to be prepared for each subproject, according to the EMP) approved before construction starts. 
A 1-day awareness training has been estimated at $1,000. An NGO will be hired to facilitate 
community awareness and participation programs on an intermittent basis for 5 years. The 
costs for the public awareness specialist, support team, and IEC (information, education, and 
communication) materials have been earmarked at $30,000 per year. 
 
153. All costs related to cutting of trees, their transport to the approved location, and works 
related to environmental mitigation shall be borne by the project itself. It is mandatory to plant 25 
saplings for every tree cut and to maintain them for 5 years. The unit cost of $600 includes the 
cost of 25 saplings, including rearing them for 5 years. 
 
154. The annual and total environmental cost for 5 years is given in Table 26. 
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Table 26: Indicative Cost of EMP Implementation 

S. 
N. 

Description  Unit Cost 
(US$) 

Total Cost 
(US$) 

Source of 
Fund 

1 Environmental specialist 
a) PMC: 24 person-months 
b) DSC: 18 person-months  for three towns but 6 person-months 
for Dharan 
 

 
3,000 
2,500 
 

 
72,000 
150,000 

PMC 
package 
DSC 
package 
 

2 Public awareness campaign + IEC (on an intermittent basis) 30,000 per 
year 

150,000 Project cost 

3 EMP awareness training for contractors and engineers (1 day 
training) 

Lump sum 1,000 Project cost 

4 Cost of tree plantation and rearing for 5 years (@ $600 per tree) 
(to be finalized after detailed design by DSC) 

600 12,000 Project cost 

5 Air, noise, and water quality monitoring (specific sites will be 
provided to construction contractors after detailed design and 
awarding of the contract) 

Lump sum 5,000 Contractor 
cost 

6 Cost of mitigation measures according to EMP by the contractor  - - Contractor 
cost 

 
D. Implementation Schedule 

155. The project implementation schedule is given in Figure 4 for a period of 5 years. Most of 
the activities have been scheduled on a continuous basis. The executing agency, after review 
of a n y  r e v i s e d  IEEs (based on any changes made during detailed design), will forward to 
ADB to review and clear IEE, prior to approval and issuance of tender documents. Before 
construction, DUDBC will develop detailed responsibilities and requirements for contractors, and 
will provide detailed cost estimates of mitigation measures and environmental monitoring in the 
construction contracts. DUDBC will also detail the responsibilities of their environmental 
management offices and prepare their work schedules. Before operation, DUDBC will develop 
detailed work plans for environmental management and monitoring during operation based on 
the EMP. These work plans will be submitted to the concerned persons to help them supervise 
implementation. 
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Loan Negotiations

Loan Effectiveness

Project EA & IA Preliminary Tasks

a Establish Municipal PIUs

b Engagement of PCO and PIU Staff 

c Selection & Engagement of PMC & DSCs

A Water Supply 

1 Rehabilitation

2 Augmentation

3 Distribution Expansion

B Drainage Channel Strengthening Works

A Drainage

B Sanitation

C Solid Waste Management

D Municipal Roads

A Drainage

B Sanitation

C Solid Waste Management

D Municipal Roads

A Drainage

B Sanitation

C Solid Waste Management

D Municipal Roads

A Capacity Building of MPPW & Municipalities

B GESI and Community Development Program

Part C : Project Implementation and Assistance

A PMC and DSC's Mobilized 

B Design, Supervision & Quality Control

C Community Relations & Awareness Program

D Project Monitoring & Evaluation

Nepalgunj Municipality

Part B : Urban Governance

20172011

Part A : Urban Infrastructure Developmment

Dharan Municipality

Janakpur Municipality

Siddarthanagar Municipality

421 2 1 2
Ref Activity

2012 2013 2014 2015 2016

3 33 4 1 3 4 212 3 4 1 2 3 44 1

Construction phaseProcurement period

Design phase

Figure 4: Proposed Project Loan Implementation Schedule 
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VIII. CONCLUSIONS AND RECOMMENDATIONS 

156. Overall, the impacts of the project will be very positive, befitting the environment and the 
people. Some negative impacts are anticipated during implementation, but in specific areas and 
for short duration (dust, noise, traffic problems, access to buildings, etc.). It is expected that the 
adverse environmental impacts of the planned subprojects will in general not be significant, and 
can be easily and reasonably mitigated and prevented through mitigation measures and regular 
monitoring during the design, construction, and operation phases.  
 
157. If the project is properly implemented and environmental issues are duly considered, 
there will be a significant improvement in the health of the environment and people due to the 
proposed subproject, and thereby an improvement in the quality of life. 
 
158. Although primarily a category B subproject under ADB environmental categorization, the 
subproject’s sanitary landfill subproject requires an environmental impact assessment (EIA) 
under EPR 1997. The EIA for government purposes will be done by the DSC. The requirements 
and resources required for the government EIA are listed in Appendix 13. Prior to 
commencement of detailed design and finalization of land acquisition, this IEE, together with the 
scope and terms of reference, will be formally submitted to the principal regulatory authority (the 
MoE) by the proponent (the DUDBC) as the ―proposal‖ required under the regulations to initiate 
the approval process. 
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APPENDIX 1: ASSESSMENT (REA) CHECKLIST 

Instructions: 
 

(i)  The project team completes this checklist to support the environmental classification of a project. It is to be 
attached to the environmental categorization form and submitted to the Environment and Safeguards Division 
(RSES) for endorsement by the Director, RSES and for approval by the Chief Compliance Officer.  

(ii) This checklist focuses on environmental issues and concerns. To ensure that social dimensions are adequately 
considered, refer also to ADB's (a) checklists on involuntary resettlement and indigenous peoples; (b) poverty 
reduction handbook; (c) staff guide to consultation and participation; and (d) gender checklists. 

(iii) Answer the questions assuming the ―without mitigation‖ case. The purpose is to identify potential impacts. Use 
the ―remarks‖ section to discuss any anticipated mitigation measures. 

 

 

Country/Project Title:   
 
Sector Division:     
 

Screening Questions Yes No Remarks 

A. PROJECT SITING 

IS THE PROJECT AREA… 
 

 
 
 

 
 
 

 

 densely populated?  x The municipality has a population 
density of 3,800 people per km

2.
 

 heavy with development activities?   x It is a religious hub  

 adjacent to or within any environmentally sensitive areas? 
 

   

 Cultural heritage site  
 

x  Ram Janaki Temple, a famous 
temple, is located in the municipality. 

 Protected area 
 

 x  

 Wetland 
 

 x  

 Mangrove 
 

 x  

 Estuarine 
 

 x  

 Buffer zone of protected area 
 

 x  

 Special area for protecting biodiversity  
 

 x  

 Bay 
 

 x  

B.   POTENTIAL ENVIRONMENTAL IMPACTS 

WILL THE PROJECT CAUSE… 
 

   

 impacts on the sustainability of associated sanitation and 
solid waste disposal systems and their interactions with other 
urban services? 

 

 x A sanitary landfill site and septage 
drying beds are included in the 
project. 

 deterioration of surrounding environmental conditions due to 
rapid urban population growth, commercial and industrial 
activity, and increased waste generation to the point that 
both manmade and natural systems are overloaded and the 
capacities to manage these systems are overwhelmed? 

 

 x The project will enhance the existing 
environmental conditions of the 
areas. Good construction practices 
will be specified in the EMP so as to 
deter deterioration of existing 
environmental conditions. 

NEP: Preparing the Integrated Urban Development Project 

SAUD 



62       Appendix 1 

6
2

 

Screening Questions Yes No Remarks 

 degradation of land and ecosystems (e.g. loss of wetlands 
and wild lands, coastal zones, watersheds, and forests)? 

 

 x Not applicable 

 dislocation or involuntary resettlement of people? 
 

 x The existing roads are to be 
improved and rehabilitated. 

 disproportionate impacts on the poor, women and children, 
indigenous peoples, or other vulnerable group? 

 

 x Not applicable. The subproject will, 
in fact, be beneficial because of 
improved roads and job 
opportunities. 

 degradation of cultural property and loss of cultural heritage 
and tourism revenues? 

 

 x No cultural property and heritage 
sites lie along the existing roads 
which are to be rehabilitated. 

 occupation of low-lying lands, floodplains, and steep hillsides 
by squatters and low-income groups, and their exposure to 
increased health hazards and risks due to pollutant 
industries? 

 

 x Not applicable 

 water resource problems (e.g. depletion/degradation of 
available water supply, deterioration of surface and ground 
water quality , and pollution of receiving waters)? 

 

 x Not applicable 

 air pollution due to urban emissions? 
 

x  Air pollution due to dust and 
construction vehicles during 
rehabilitation of the roads will occur, 
but mitigation measures will be 
mentioned in the EMP. 

 risks and vulnerabilities related to occupational health and 
safety due to physical, chemical, and biological hazards 
during project construction and operation? 

 

x  Risks and vulnerability during 
construction and operation are 
temporary, reversible, and short-term 
in duration. The EMP will include 
mitigation measures related to 
occupational health and safety. 

 road blocking and temporary flooding due to land excavation 
during rainy season? 

 

x  A traffic management plan will form 
part of the EMP so that roadblocks 
are minimized. Excavation during the 
rainy season will be avoided. 

 noise and dust from construction activities? 
 

x  Good construction practice to 
mitigate noise and dust pollution will 
be part of the EMP. 

 traffic disturbances due to construction material transport 
and wastes?  

 

x  A traffic management plan will form 
part of the EMP so that road blocks 
are minimized. 

 temporary silt runoff due to construction?  
 

x  Good construction practice to 
mitigate soil erosion and silt runoff 
will be part of the EMP. 

 hazards to public health due to ambient, household, and 
occupational pollution, thermal inversion, and smog 
formation? 

 

 x Not applicable 

 water depletion and/or degradation?  
 

 x Not applicable 

 overpaying of ground water, leading to land subsidence, 
lowered ground water table, and salinization? 

 

 x Not applicable 

 contamination of surface and ground waters due to improper 
waste disposal? 

 

 x A sanitary landfill disposal site and 
septage drying beds will be provided. 
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Screening Questions Yes No Remarks 

 pollution of receiving waters resulting in amenity losses, 
fisheries and marine resource depletion, and health 
problems? 

 

 x A sanitary landfill disposal site and 
septage drying beds will be provided 
so the drains will not be polluted. 

 large population influx during project construction and 
operation that causes increased burden on social 
infrastructure and services (such as water supply and 
sanitation systems)? 

 

 x As only rehabilitation of drains will be 
done, hiring of a large number of 
construction workers will not be 
necessary. The local labor available 
will suffice. 

 social conflicts if workers from other regions or countries are 
hired?  

 

 x As only rehabilitation of drains will be 
done, hiring of a large number of 
construction workers will not be 
necessary. The local labor available 
will suffice. 

 risks to community health and safety due to the transport, 
storage, and use and/or disposal of materials such as 
explosives, fuel, and other chemicals during operation and 
construction? 

 

 x Not applicable 

 community safety risks due to both accidental and natural 
hazards, especially where the structural elements or 
components of the project are accessible to members of the 
affected community or where their failure could result in 
injury to the community throughout project construction, 
operation, and decommissioning? 

 

x  The EMP will include mitigation 
measures related to occupational 
health and safety. 

 

* Hazards are potentially damaging physical events. 

Climate Change and Disaster Risk Questions  

The following questions are not for environmental categorization. They 
are included in this checklist to help identify potential climate and 
disaster risks. 

Yes No Remarks 

 Is the project area subject to hazards such as earthquakes, 
floods, landslides, tropical cyclone winds, storm surges, tsunami, or 
volcanic eruptions and climate changes? 
 

x  The project area is prone to 
annual floods, and the 
drainage subproject will 
remedy the existing problems. 

 Could changes in temperature, precipitation, or extreme events 
patterns over the project lifespan affect technical or financial 
sustainability (e.g., increased extreme rainfall increases flooding, 
damaging proposed infrastructure)?  

 

 x The design of the drainage 
system will consider the worst 
flooding scenario. 

 Are there any demographic or socioeconomic aspects of the project 
area that are already vulnerable (e.g., high incidence of 
marginalized populations, rural-urban migrants, illegal settlements, 
ethnic minorities, women or children)? 

 

 x Not applicable 

 Could the project potentially increase the climate or disaster 
vulnerability of the surrounding area (e.g., by paving vulnerable 
groundwater recharge areas, or using water from a vulnerable 
source that is relied upon by many user groups, or encouraging 
settlement in earthquake zones)? 

 

 x Not applicable 
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APPENDIX 1: URBAN DEVELOPMENT–REHABILITATION OF CITY ROADS: RAPID 
ENVIRONMENTAL ASSESSMENT (REA) CHECKLIST 

Instructions: 
 

(i)  The project team completes this checklist to support the environmental classification of a project. It is to be 
attached to the environmental categorization form and submitted to the Environment and Safeguards Division 
(RSES) for endorsement by the Director, RSES and for approval by the Chief Compliance Officer.  

(ii) This checklist focuses on environmental issues and concerns. To ensure that social dimensions are adequately 
considered, refer also to ADB's (a) checklists on involuntary resettlement and indigenous peoples; (b) poverty 
reduction handbook; (c) staff guide to consultation and participation; and (d) gender checklists. 

(iii) Answer the questions assuming the ―without mitigation‖ case. The purpose is to identify potential impacts. Use 
the ―remarks‖ section to discuss any anticipated mitigation measures. 

 
Country/Project Title:   
 
Sector Division:     
 

Screening Questions Yes No Remarks 

A. PROJECT SITING 

IS THE PROJECT AREA… 
 

 
 
 

 
 
 

 

 densely populated?  x The municipality has a population 
density of 3,800 people per km

2.
 

 heavy with development activities?   x It is a religious hub  

 adjacent to or within any environmentally sensitive areas? 
 

   

 Cultural heritage site  
 

x  Ram Janaki Temple, a famous 
temple, is located in the municipality. 

 Protected area 
 

 x  

 Wetland 
 

 x  

 Mangrove 
 

 x  

 Estuarine 
 

 x  

 Buffer zone of protected area 
 

 x  

 Special area for protecting biodiversity  
 

 x  

 Bay 
 

 x  

B.   POTENTIAL ENVIRONMENTAL IMPACTS 

WILL THE PROJECT CAUSE… 
 

   

 impacts on the sustainability of associated sanitation and 
solid waste disposal systems and their interactions with other 
urban services? 

 

 x Drains will be part of the road 
rehabilitation. A sanitary landfill site 
and septage drying beds are 
included in the project. 

 deterioration of surrounding environmental conditions due to 
rapid urban population growth, commercial and industrial 
activity, and increased waste generation to the point that 
both manmade and natural systems are overloaded and the 
capacities to manage these systems are overwhelmed? 

 

 x The project will enhance the existing 
environmental conditions of the area. 
Good construction practices will be 
specified in the EMP so as to deter 
deterioration of existing 
environmental conditions. 

NEP: Preparing the Integrated Urban Development Project 

SAUD 
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Screening Questions Yes No Remarks 

 degradation of land and ecosystems (e.g. loss of wetlands 
and wild lands, coastal zones, watersheds, and forests)? 

 

 x Not applicable 

 dislocation or involuntary resettlement of people? 
 

 x The existing roads are to be 
improved and rehabilitated. 

 disproportionate impacts on the poor, women and children, 
indigenous peoples, or other vulnerable group? 

 

 x Not applicable. The subproject will, 
in fact, be beneficial to women and 
children because of improved 
drainage. 

 degradation of cultural property and loss of cultural heritage 
and tourism revenues? 

 

 x No cultural property and heritage 
sites lie along the existing drainage 
system which is to be rehabilitated. 

 occupation of low-lying lands, floodplains, and steep hillsides 
by squatters and low-income groups, and their exposure to 
increased health hazards and risks due to pollutant 
industries? 

 

 x Not applicable 

 water resource problems (e.g. depletion/degradation of 
available water supply, deterioration for surface and ground 
water quality, and pollution of receiving waters)? 

 

 x Not applicable 

 air pollution due to urban emissions? 
 

x  Air pollution due to dust and 
construction vehicles during 
rehabilitation of the drains will occur, 
but mitigation measures will be 
mentioned in the EMP. 

 risks and vulnerabilities related to occupational health and 
safety due to physical, chemical, and biological hazards 
during project construction and operation? 

 

x  Risks and vulnerability during 
construction and operation are 
temporary, reversible, and short-
term in duration. The EMP will 
include mitigation measures related 
to occupational health and safety. 

 road blocking and temporary flooding due to land excavation 
during rainy season? 

 

x  A traffic management plan will form 
part of the EMP so that roadblocks 
are minimized. Excavation during the 
rainy season will be avoided. 

 noise and dust from construction activities? 
 

x  Good construction practice to 
mitigate noise and dust pollution will 
be part of the EMP. 

 traffic disturbances due to construction material transport 
and wastes?  

 

x  A traffic management plan will form 
part of the EMP so that roadblocks 
are minimized. 

 temporary silt runoff due to construction?  
 

x  Good construction practice to 
mitigate soil erosion and silt runoff 
will be part of the EMP. 

 hazards to public health due to ambient, household and 
occupational pollution, thermal inversion, and smog 
formation? 

 

x  Not applicable 

 water depletion and/or degradation?  
 

 x Not applicable 

 overpaying of ground water, leading to land subsidence, 
lowered ground water table, and salinization? 

 

 x Not applicable 

 contamination of surface and ground waters due to improper 
waste disposal? 

 

 x Construction waste disposal will be 
part of the EMP. 



66       Appendix 2 

6
6

 

Screening Questions Yes No Remarks 

 pollution of receiving waters resulting in amenity losses, 
fisheries and marine resource depletion, and health 
problems? 

 

 x Not applicable 

 large population influx during project construction and 
operation that causes increased burden on social 
infrastructure and services (such as water supply and 
sanitation systems)? 

 

 x As only rehabilitation of existing 
roads will be done, hiring of a large 
number of construction workers will 
not be necessary. The local labor 
available will suffice. 

 social conflicts if workers from other regions or countries are 
hired?  

 

 x As only rehabilitation of existing 
roads will be done, hiring of a large 
number of construction workers will 
not be necessary. The local labor 
available will suffice. 

 risks to community health and safety due to the transport, 
storage, and use and/or disposal of materials such as 
explosives, fuel, and other chemicals during operation and 
construction? 

 

 x Transport, storage and use of fuel 
will be part of the EMP. 

 community safety risks due to both accidental and natural 
hazards, especially where the structural elements or 
components of the project are accessible to members of the 
affected community or where their failure could result in 
injury to the community throughout project construction, 
operation, and decommissioning? 

 

x  The EMP will include mitigation 
measures related to occupational 
health and safety. 

 

* Hazards are potentially damaging physical events. 

 

Climate Change and Disaster Risk Questions  

The following questions are not for environmental 
categorization. They are included in this checklist to help 
identify potential climate and disaster risks. 
 

Yes No Remarks 

 Is the project area subject to hazards such as 
earthquakes, floods, landslides, tropical cyclone winds, 
storm surges, tsunami, or volcanic eruptions and climate 
changes (see Appendix I)? 
 

x  The project area is prone to annual floods, 
and the road and drainage subproject will 
remedy the existing problems. 

 Could changes in temperature, precipitation, or 
extreme events patterns over the project lifespan affect 
technical or financial sustainability (e.g., increased 
extreme rainfall increases flooding, damaging 
proposed infrastructure)?  

 

 x The design of the road drainage system 
will consider the worst flooding scenario. 

 Are there any demographic or socioeconomic aspects 
of the project area that are already vulnerable (e.g., 
high incidence of marginalized populations, rural-urban 
migrants, illegal settlements, ethnic minorities, women 
or children)? 

 

 x Not applicable 

 Could the project potentially increase the climate or 
disaster vulnerability of the surrounding area (e.g., by 
paving vulnerable groundwater recharge areas, or  
using water from a vulnerable source that is relied 
upon by many user groups, or encouraging settlement 
in earthquake zones)? 

 

 x Not applicable 
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APPENDIX 2: SOLID WASTE MANAGEMENT: RAPID ENVIRONMENTAL ASSESSMENT 

(REA) CHECKLIST 
Instructions: 
 
(i)  The project team completes this checklist to support the environmental classification of a project. It is to be attached to 

the environmental categorization form and submitted to the Environment and Safeguards Division (RSES) for 
endorsement by the Director, RSES and for approval by the Chief Compliance Officer.  

(ii) This checklist focuses on environmental issues and concerns. To ensure that social dimensions are adequately 
considered, refer also to ADB's (a) checklists on involuntary resettlement and indigenous peoples; (b) poverty 
reduction handbook; (c) staff guide to consultation and participation; and (d) gender checklists. 

(iii) Answer the questions assuming the ―without mitigation‖ case. The purpose is to identify potential impacts. Use the 
―remarks‖ section to discuss any anticipated mitigation measures. 

 

 

 
Country/Project Title:   

 
Sector Division:       
 

Screening Questions Yes No Remarks 

A. PROJECT SITING 

IS THE PROJECT AREA… 
 

 
 
 

 
 
 

 

 densely populated?  x The proposed landfill site is located about 8 km 
away from the municipality and at present is 
uninhabited. 

 heavy with development activities?   x The surrounding area is vacant land with no 
development activity going on currently. 
 

 adjacent to or within any environmentally sensitive 
areas? 

 

   

 Cultural heritage site 
 

 x  

 Protected area 
 

 x  

 Wetland 
 

 x  

 Mangrove 
 

 x  

 Estuarine 
 

 x  

 Buffer zone of protected area 
 

 x  

 Special area for protecting biodiversity  
 

 x  

 Bay 
 

 x  

B. POTENTIAL ENVIRONMENTAL IMPACTS 

WILL THE PROJECT CAUSE… 
 

   

 impacts associated with transport of wastes to the 
disposal site or treatment facility?  

 

 x Only covered vehicles will be used to transport 
the municipal solid waste. 

 impairment of historical or cultural monuments and 
areas and loss or damage to these sites? 

 

 x There are no historical or cultural monuments 
and areas adjacent to or within the vicinity of 
the project site. 

NEP: Preparing the Integrated Urban Development Project 

SAUD 
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Screening Questions Yes No Remarks 

 degradation of aesthetic and property value loss? 
 

 x  

 nuisance to neighboring areas due to foul odor and 
influx of insects, rodents, etc.? 

 

 x There are no human settlements within a 1 km 
radius of the proposed landfill site. 

 dislocation or involuntary resettlement of people?  
 

 x No dislocation or involuntary resettlement, as 
the landfill site is located on vacant  
guthi/government land. 

 disproportionate impacts on the poor, women and 
children, indigenous peoples, or other vulnerable 
groups? 

 

 x Not applicable. The subproject will not affect 
indigenous peoples or other vulnerable groups. 
In fact, it will be beneficial to women and 
children because of improved sanitation. 

 risks and vulnerabilities related occupational health 
and safety due to physical, chemical, biological, 
and radiological hazards during project 
construction and operation? 

 

 x Risks and vulnerability during construction are 
temporary, reversible, and short-term in 
duration. The EMP includes mitigation 
measures related to occupational health and 
safety. 

 public health hazards from odor, smoke from fire, 
and diseases transmitted by flies, insects, birds 
and rats? 

 

 x An operation and maintenance (O&M) manual 
will be developed as part of the subproject. 

 deterioration of water quality as a result of 
contamination of receiving waters by leachate from 
land disposal system? 

 

 x The landfill site will have a leachate collector 
and treatment system (both for the solid waste 
and the septage sludge)). Treated leachate will 
be recirculated in the active cells of the landfill. 
Any discharge, if necessary, will be regularly 
monitored and ensured to conform to MoE 
standards (Appendix 9) before being discharge 
to the perennial Jalad River to the south of the 
site. 

 contamination of ground and/or surface water by 
leachate from land disposal system? 

 

 x The landfill will have liners/impervious clay as 
per international standards. 

 land use conflicts? 
 

 x The landfill site will be clearly demarcated and 
so far there are no plans for town development 
in the surrounding areas. 

 pollution of surface and ground water from leach 
ate coming form sanitary landfill sites or methane 
gas produced from decomposition of solid wastes 
in the absence of air, which could enter the aquifer 
or escape through soil fissures at places far from 
the landfill site?  

 

 x The landfill is being designed according to the 
Guidelines for Solid Waste Management 
Project in the Municipalities of Nepal, 
SWMRMC. The technical details and O&M 
manual will ensure that the leachate and gas 
produced during the operation of the landfill are 
contained and regularly monitored. 

 inadequate buffer zone around landfill site to 
alleviate nuisances?  

 

 x An adequate buffer zone of 100 m will be 
designed around the landfill site. 

 road blocking and/or increased traffic during 
construction of facilities? 

 

 x Road blocking or traffic diversion will not be 
required during the construction of the landfill 
site. However, vehicular movement and 
material deliveries will temporarily increase the 
traffic volume during construction. This will be 
site-specific in nature. The EMP will ensure 
measures (e.g. traffic plan) are included to 
mitigate the impacts. 

 noise and dust from construction activities? 
 

x  Expected during construction activities, but are 
temporary and short-term. The EMP will ensure 
measures to mitigate the impacts. 

 temporary silt runoff due to construction? 
 

 x The impacts will be temporary and short-term in 
duration. The EMP will ensure measures to 
mitigate the impacts by the contractor.  
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Screening Questions Yes No Remarks 

 hazards to public health due to inadequate 
management of landfill site caused by inadequate 
institutional and financial capabilities for the 
management of the landfill operation? 

 

 x There will be a separate fund in the municipality 
for the management of the landfill site. 

 emission of potentially toxic volatile organics from 
land disposal site? 

 

 x Segregation of waste will be done, and most of 
the organic waste will be used in the 
composting plant. Only inorganic residual with 
some organic waste will be disposed. Gas 
vents will be provided and emissions regularly 
monitored and flared, if necessary. 

 surface and groundwater pollution from leachate 
and methane gas migration? 

 

 x The landfill  is being designed according to the 
Guidelines for Solid Waste Management 
Project in the Municipalities of Nepal, 
SWMRMC. The technical details and O&M 
manual will ensure that the leachate and gas 
produced during the operation of the landfill are 
contained and regularly monitored. 

 loss of deep-rooted vegetation (e.g. trees) from 
landfill gas? 

 

 x There are no deep-rooted trees within the 
landfill site. 

 explosion of toxic response from accumulated 
landfill gas in buildings? 

 

 x As mainly inorganic residual wastes will be 
disposed of in the landfill, generation of large 
amounts of gas and explosion hazards are not 
expected. 

 contamination of air quality from incineration? 
 

 x The subproject does not include incineration. 

 public health hazards from odor, smoke from fire, 
and diseases transmitted by flies, rodents, insects 
and birds, etc.? 

 

 x The O&M manual that will be developed (in 
English and Nepali) will include odor control, 
gas management, and vector controls. 

 health and safety hazards to workers from toxic 
gases and hazardous materials in the site? 

 

 x Workers will be provided with PPEs and 
trained. 

 large population influx during project construction 
and operation that causes increased burden on 
social infrastructure and services (such as water 
supply and sanitation systems)? 

 

 x Priority will be given to local labor as much as 
possible. If necessary, contractors will be 
required to provide a workers’ camp with 
adequate amenities. 

 social conflicts if workers from other regions or 
countries are hired?  

 

 x Most unlikely, as preference will be given to 
local labor. 

 risks to community health and safety due to the 
transport, storage, and use and/or disposal of 
materials such as explosives, fuel, and other 
chemicals during construction and operation? 

 

 x Not applicable, as explosives etc. will not be 
used during construction. 

 community safety risks due to both accidental and 
natural hazards, especially where the structural 
elements or components (e.g., landfill or 
incinerator) of the project  are accessible to 
members of the affected community, or where their 
failure could result in injury to the community 
throughout project construction, operation, and 
decommissioning? 

 

 x The landfill site will be clearly demarcated and 
access will be controlled. 
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Climate Change and Disaster Risk Questions 

The following questions are not for environmental categorization. They 
are included in this checklist to help identify potential climate and 
disaster risks. 
 

Yes No Remarks 

 Is the project area subject to hazards such as earthquakes, floods, 
landslides, tropical cyclone winds, storm surges, tsunami, or 
volcanic eruptions and climate changes? 

 x  

 Could changes in precipitation, temperature, salinity, or extreme 
events over the project lifespan affect its sustainability or cost? 

 

 x No such changes are 
anticipated. 

 Are there any demographic or socioeconomic aspects of the project 
area that are already vulnerable (e.g. high incidence of marginalized 
populations, rural-urban migrants, illegal settlements, ethnic 
minorities, women or children)? 

 

 x No impact on marginalized 
people, rural-urban migrants, 
illegal settlement, etc. 

 Could the project potentially increase the climate or disaster 
vulnerability of the surrounding area (e.g., increasing traffic or 
housing in areas that will be more prone to flooding, by encouraging 
settlement in earthquake zones)? 

 

 x No such possibility 
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APPENDIX 3:  NATIONAL DRINKING WATER QUALITY STANDARDS (2062 B.S.) 
Type Parameter Unit Maximum 

Concentration Limits 
Remarks 

Physical Turbidity NTU 5 (10)  

pH - 6.5-8.5*  

Color TCU 5 (15)  

Taste and odor - Should not be 
objectionable 

 

Total dissolved solids Mg/l 1000  

Electrical conductivity μs/cm  1500  

Chemical Iron Mg/l 0.3 (3)  

Manganese Mg/l 0.2  

Arsenic Mg/l 0.05  

Cadmium Mg/l 0.003  

Chromium Mg/l 0.05  

Cyanide Mg/l 0.07  

Fluoride Mg/l 0.5 - 1.5 *  

Lead Mg/l 0.01  

Ammonia Mg/l 1.5  

Chloride Mg/l 250  

Sulphate Mg/l 250  

Nitrate Mg/l 50  

Copper Mg/l 1  

Calcium Mg/l 200  

Zinc  3  

Mercury  0.001  

Aluminium  0.2  

Residual Chlorine Mg/l 0.1 - 0.2 *  Only for system using 
chlorine 

Micro 
Biological 

E. coli MPN/100 ml 0  

Total Coliform MPN/100 ml 0 (95 % in Sample)  

* These values suggest minimum and maximum limit. 
( ) The value inside bracket is valid if there is no alternative.  
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APPENDIX 4:  ENVIRONMENT RELATED ACTS AND REGULATIONS IN NEPAL 

Acts 
 
 1) Ancient Monuments Protection Act, 1956  
 2) Civil Aviation Act, 1958  
 3) Aquatic Animals Protection Act, 1960  
 4) Plant Protection Act, 1964  
 5) National Parks & Wild Life Conservation Act, 1987  
 6) Public Road Act, 1974  
 7) Trust Corporation Act, 1976  
 8) Tourism Act, 1978  
 9) King Mahendra Nature Conservation Trust Act, 1982  
 10) Soil & Watershed Conservation Act, 1982  
 11) Nepal Petroleum Act, 1983  
 12) Nepal Electricity Authority Act, 1984  
 13) Mines & Mineral Act, 1985 
 14) Pashupati Area Development Trust Act, 1987  
 15) Solid Waste Management Act, 2011 
 16) Town Development Act, 1988  
 17) Kathmandu Valley Development Authority Act, 1988  
 18) Nepal Water Supply Corporation Act, 1989  
 19) The Constitution of the Kingdom of Nepal, 1990  
 20) Pesticides Act, 1991  
 21) Village Development Committee Act, 1991  
 22) District Development Committee Act, 1991  
 23) Municipality Act, 1991  
 24) Water Resources Act, 1992  
 25) Forest Act, 1992  
 26) Electricity Act, 1992  
 27) Motor Vehicle & Transportation Management Act, 1992  
 28) Labour Act, 1992  
 29) Industrial Enterprises Act, 1992  
 30) Nepal Tourism Board Act, 1996  
 31) Environment Protection Act, 1996 
   
 Rules 

 
 1) National Parks & Wild Life Conservation Rules, 1973  
 2) Plant Protection Rules, 1974  
 3) Wild Life Reserve Rules, 1977  
 4) Himalayan National Park Rules, 1979  
 5) Mountaineering Rules, 1979  
 6) King Mahendra Nature Conservation Trust Rules, 1984  
 7) Petroleum Rules, 1984  
 8) Khaptad National Park Rules, 1987  
 9) Ancient Monuments Protection Rules, 1989  
 10) Solid Waste (Management & Resource Mobilization) Rules, 1989  
 11) Water Resources Rules, 1993  
 12) Pesticides Rules, 1993  
 13) Labour Rules, 1993  
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 14) Electricity Rules, 1993  
 15) Forest Rules, 1994  
 16) Buffer Zone Management Rules, 1995  
 17) Royal Bardiya National Park Rules, 1996  
 18) Conservation Area Management Rules, 1996  
 19) Vehicle & Transportation Management Rules, 1997  
 20) Environment Protection Rules, 1997  
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APPENDIX 5:  NATIONAL AMBIENT AIR QUALITY STANDARDS FOR NEPAL 
Parameters Units Averaging 

Time 
Concentration in Ambient 
Air, Maximum 

Test Methods 

TSP (Total Suspended 
Particulates) 

μg/m
3
 Annual -   

24 hours* 230 High volume sampling 

PM10  
μg/m

3
 

Annual -   

24 hours* 120 Low volume sampling 

Sulfur Dioxide  
 
 
μg/m

3
 

Annual 50 Diffusive sampling based on weekly 
averages 

24 hours** 70   

Nitrogen Dioxide  
 
 
μg/m

3
 

Annual 40 Diffusive sampling based on weekly 
averages 

24-hours** 80  

Carbon Monoxide  
 
μg/m

3
 

8 hours** 10,000  

15 minutes 100,000 Indicative samplers *** 

Lead  
 
 
μg/m

3
 

Annual 0.5 Atomic Absorption Spectrometry, 
analysis of PM10 samples**** 

24 hours -   

Benzene  
 
μg/m

3
 

Annual 20 Diffusive sampling based on weekly 
averages 

24 hours -   

 

*Note:   24-hour values shall be met 95% of the time in a year. For 18 days per calendar year, the standard may be 

exceeded but not on 2 consecutive days 
 

**Note:   24-hour standards for NO2 and SO2 and 8-hour standard for CO are not to be controlled before MOPE has 

recommended appropriate test methodologies.  
  

***Note:   Control by spot sampling at roadside locations: minimum one sample per week taken over 15 minutes 

during peak traffic hours, i.e. in the period between 8 a.m. and 10 a.m. or 3 p.m. and  6 p.m. on a workday. 
  

****Note:   If representativeness can be proven, yearly averages can be calculated from PM10 samples from selected 

weekdays from each month of the year. 
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APPENDIX 6: RECOMMENDED NOISE EXPOSURE LIMITS FOR THE WORK 
ENVIRONMENT—ADOPTED FROM OCCUPATIONAL SAFETY AND HEALTH 

ADMINISTRATION (OSHA) 
S.No. Noise Exposure  

(dB) 
Permissible Exposure 
(Hours and Minutes) 

1.  85 16 hours 

2.  87 12 hours – 18 minutes 

3.  90 8 hours 

4.  93 5 hours – 18 minutes 

5.  96 3 hours - 30 minutes 

6.  99 2 hours – 18 minutes 

7.  102 1 hour – 30 minutes 

8.  105 1 hour 

9.  108 40 minutes 

10.  111 26 minutes 

11.  114 17 minutes 

12.  115 15 minutes 

13.  118 10 minutes 

14.  121 6.6 minutes 

15.  124 4 minutes 

16.  127 3 minutes 

17.  130 1 minute 

 Source: Marsh, 1991. 

 
Recommended Average Equivalent Sound Levels for Protecting the Public Health and 

Welfare 
S.No. Land Use Measure To Protect Against Activity Interference and 

Hearing Loss Effects 
(dB) 

1.  Residential including 
farm residences 

Leq (24) 55 

2.  Commercial Leq (24) 70 

3.  Hospitals Leq (24) 55 

4.  Industrial Leq (24) 70 

5.  Educational Leq (24) 55 

6.  Recreational areas Leq (24) 70 

7.  Farmland and 
general unpopulated 
land 

Leq (24) 70 

 Source: U.S Environmental Protection Agency, 1974. 
Note: Leq (24) = Equivalent sound level in decibels for 24 hours 
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APPENDIX 7:  NEPAL VEHICLE MASS EMISSION STANDARD, 2056 (1999) 

 
A.  Vehicles Fueled with Gasoline (Positive Ignition Engines) 
 
1.     For passenger cars with up to six seats and gross vehicle weight (GVW) less than 2.5 

tons 
 
1.1 Type 1 Test–Verifying exhaust emissions after a cold start 

 
                                                                            Grams per km 

 Carbon monoxide Hydrocarbons plus oxides 
(C0) of Nitrogen (HC + NOx) 

Type approval* 2.72 0.97 
Conformity of production** 3.16 1.13 

 

Note: The test shall be as per the driving cycle adopted by different countries, with cold 

start on chassis dynamometer. 
 
1.2 Type II Test–çarbon monoxide emission at idling speed 

This test applies to vehicles fueled with leaded gasoline only. 

The carbon monoxide content by volume of exhaust gases emitted with engines 

idling must not exceed 3.5% at the settings used for the Type I test. 
 
1.3 Type III Test–Verifying emissions of crankcase gases 

The crankcase ventilation system must not permit the emission of any of the 

crankcase gases into the atmosphere. 
 
1.4 Type IV Test–Determination evaporative emission 

This test applies to all vehicles fueled with leaded and unleaded gasoline. 

Evaporative emissions shall be less than 2 g/test. 
 
1.5 Type V Test–Durability of pollution control devices 

This test applies to vehicles fueled with unleaded gasoline only. 

The test represents an endurance test of 80,000 km driven on the road or on a chassis 

dynamometer. 

Notwithstanding the above requirements, a manufacturer may choose to use the 
deterioration factors from the following table: 

 
 
 
 
 
 
 

 

2. For light-duty commercial vehicles with gross vehicle weight (GVW) less than or equal 
to 3.5 tons 

 
2.1 Type 1 Test–Verifying exhaust emissions after a cold start 

  

Deterioration Factor 

CO 
1.2 

HC+NOx 
1.2 
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Reference Mass Grams per km 

(kg) Carbon Hydrocarbons plus oxides 
monoxide (CO) of Nitrogen (HC + NOx) 

RM<1250 Type approval 2.72 0.97 
 Conformity of 3.16 1.13 
 production   

1250<RM<1700 Type approval 5.17 1.4 
 Conformity of 6.0 1.6 
 production   

RM>1700 Type approval 6.9 1.7 
 Conformity of 8.0 2.0 
 production   

Note:   The test shall be as per the driving cycle adopted by different countries, with cold 

start on chasis dynamometer. 

Reference mass means the ―unladen mass‖ (mass of the vehicle in running order 

without crew, passengers, or load, but with the fuel tank full and the usual set of tools 

and spare wheel on board, when applicable) of the vehicle increased by a uniform 

figure of 100 kg. 

Includes passenger vehicles with seating capacity of more than six persons or 

reference mass of more than 2,500 kg. 
 

2.2  Type II Test–Carbon monoxide emission at idling speed 

This test applies to vehicles fueled with leaded gasoline only. 
The carbon monoxide content by volume of the exhaust gases emitted with engines 

idling must not exceed 3.5% at the settings used for the Type I test. 
 
2.3  Type III Test–Verifying emissions of crankcase gases 

The crankcase ventilation system must not permit the emission of any of the 

crankcase gases into the atmosphere. 
 
2.4  Type IV Test–Determination of evaporative emission 

This test applies to all vehicles fueled with leaded and unleaded gasoline. 

Evaporative emissions shall be less that 2 g/test. 
 
2.5  Type V Test–Durability of pollution control devices 

This test applies to vehicles fueled with both leaded and unleaded gasoline. 

The test represents an endurance test of 80,000 km driven on the road or on a chassis 

dynamometer. 

Not withstanding the above requirements, a manufacturer may choose to use the 

deterioration factors from the following table:

3.    For two-wheelers and three-wheelers 

3.1  Type I Test–Verifying exhaust emissions after a cold start 
 

CO (grams/km) HC + NOx (grams/km) 

 2-wheeler 3-wheeler 2-wheeler 3-wheeler 
Type approval 2.0 4.0 2.0 2.0 

Deterioration 

CO 
1.2 

HC+NOx 
1.2 
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Conformity of 2.4 4.8 2.4 2.4 
production     

 

Note: The test shall be as per the driving cycle adopted by different countries, with cold 

start on chasis dynamometer. 
 

3.2  Type II Test–Carbon monoxide emission at idling speed 

This test applies to vehicles fueled with leaded gasoline only. 

The carbon monoxide content by volume of the exhaust gases emitted with engines 

idling must not exceed 3.5% at the settings used for the Type I test. 
 
3.3  Type III Test–Verifying emissions of crankcase gases 

The crankase ventilation system must not permit the emission of any of the 

crankcase gases into the atmosphere. 
Not applicable for two-wheelers  

 
3.4  Type IV Test–Determination of evaporative emission 

This test applies to vehicles fueled with leaded and unleaded gasoline. 

Evaporative emissions shall be less than 2 g/test. 
Not applicable for two-wheelers  

 
3.5  Type V Test–Durability of pollution control devices 

This test applies to vehicles fueled with unleaded gasoline only. 

The test represents an endurance test of 80,000 km driven on the road or on a chassis 

dynamometer. 

Not withstanding the above requirements, a manufacturer may choose to use the 
deterioration factors from the following table: 

                                               Deterioration Factors 

                                               CO HC+NOx 

                                               1.2 1.2 

 

Note: In case of two-,wheelers this test is only applicable if fitted with antipollution 

devices. 
 

B. Vehicles Fueled with Diesel (Compression Ignition Engines) 
 
1. For passenger cars with up to six seats and gross vehicle weight (GVW) less than 

2.5 tons. 
 

1.1 Type 1 test–Verifying exhaust emissions after a cold start 
 

grams per km 

 CO HC + NOx PM (Particulate Matter) 
Type approval 2.72 0.97 0.14 
Conformity of production 3.16 1.13 0.18 

Note: The test shall be as per the driving cycle adopted by different countries, with cold 

start on chasis dynamometer. 
 

1.2  Type II Test–Carbon monoxide emission at idling speed 

Not applicable 
 
1.3  Type III Test–Verifying emissions of crankcase gases 

Not applicable
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1.4  Type IV Test–Determination of evaporative emission 

Not applicable 
 
1.5  Type V Test–Durability of pollution control devices 

The test represents an endurance test of 80,000 km driven on the road or on a chassis 

dynamometer. 

Not withstanding the above requirements, a manufacturer may choose to use the 

deterioration factors from the following table:

Deterioration Factors 
CO 

1.1 
HC+NOx 

1.0 
PM 

1.2 

2.     For light-duty commercial vehicles with gross vehicle weight (GVW) less than or equal 
to 3.5 tons

2.1  Type 1 Test–Verifying exhaust emissions after a cold start 
 

Reference mass Grams per km 

(Kg) CO HC + NOx PM 

rm<1250 Type approval 2.72 0.97 0.14 
 Conformity of production 3.16 1.13 0.18 

1250<RM<1700 Type approval 5.17 1.4 0.19 
 Conformity of production 6.0 1.6 0.22 

RM>1700 Type approval 6.9 1.7 0.25 
 Conformity of production 8.0 2.0 0.29 

 

Note: The test shall be as per the driving cycle adopted by different countries, with cold 

start on chassis dynamometer. 

Reference mass means the ―unladen mass‖ (mass of the vehicle in running order 

without crew, passengers, or load, but with the fuel tank full and the usual set of tools 

and spare wheel on board, when applicable) of the vehicle increased by a uniform figure 

of 100 kg. 

Includes passenger vehicles with seating capacity more than six persons or reference 

mass of more than 2500 kg. 
 
 

2.2 Type II Test–Carbon monoxide emission at idling speed 

Not applicable 
 
2.3  Type III Test–Verifying emissions of crankcase gases 

Not applicable

2.4  Type IV Test–Determination of evaporative emission 

Not applicable 
 
2.5  Type V Test–Durability of pollution control devices 

The test represents an endurance test of manufacturer may choose to use the 
deterioration from the following table:

Deterioration Factors 
CO 

1.1 
HC+NOx 

1.0 
PM 

1.2 

 

3. For heavy-duty vehicles and vehicles with gross vehicle weight (GVW) more than 

3.5 tons 
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3.1   Type I Test–Verifying exhaust emissions after a cold start 
 

Pollutants Type Approval Conformity of Production 

CO (grams per KWH) 4.5 4.9 

HC (grams per KWH) 1.10 1.23 

NOx (grams per KWH) 8.0 9.0 

PM (grams per KWH) for 0.61 0.68 

 engines with power less than 85 KW 

PM (grams per KWH) for 0.36 0.40  

engines with power more than 85 KW 

 

Note:  The test shall be as per the test driving cycle adopted by different countries with 13 

mode emissions engines dynamometer test. 
 

3.2   Type II Test–Carbon monoxide emission at idling speed 

Not applicable 
 
3.3   Type III Test–Verifying emissions of crankcase gases 

Not applicable 
 
3.4   Type IV Test–Determination of evaporative emission 

Not applicable 
 
3.5   Type V Test–Durability of pollution control devices 

Not applicable 
 

Note: 

* Please see the explanatory note 

** Please see the explanatory note 

 As mentioned by the decision of HMG/N of 2056.12.02 

 As added by the decision of the HMG/N of 2056.12.02 
 

Explanatory Notes 

 
1.   Type approval: Most countries require some form of certification or type approval by vehicle manufacturer to demonstrate 

that each new vehicle sold is capable of meeting applicable emission standards. Usually, type approval requires emission 

testing of prototype vehicles representative of planned production vehicles. Under ECE and Japanese regulations, such 

compliance is required only for new vehicles. US regulations require that vehicles comply with emission standards 

throughout their useful lives when maintained according to the manufacturing specifications. 

 
The advantage of a certification or type approval program is that it can influence vehicle design prior to mass production. It is 

more cost-effective because the manufacturers identify and correct the problems before production actually begins. 

 
2.  Approval of a vehicle: Vehicle manufacturers apply for approval of a vehicle type with regard to exhaust emissions, 

evaporative emissions, and durability of pollution control devices to the authority responsible for conducting the tests. 

The application for approval also includes details like description of engine type comprising all the particulars, drawings of the 

combustion chamber and of the piston, descriptions of pollution control devices, etc. If the vehicle type submitted for 

approval meets the requirements of various types of tests mentioned, only then the approval of that vehicle is granted. 

 
3.   Conformity of production:  The conformity  of production  is an assembly line testing system. The objectives of assembly 

line testing are to enable regulatory authorities to identify certified production vehicles that do not comply  with 

applicable emission standards, to take remedial actions (such as revoking certification and recalling vehicles) to correct the 

problem, and to discourage the manufacture of non-complying vehicles. This test provides an additional check on mass-

produced vehicles to assure that the designs found adequate in certification are satisfactorily translated into production, 

and that quality control on the assembly line is sufficient to provide reasonable assurance that vehicles in use meet 

standards. The basis difference between TA and COP is that TA is based on prototype vehicle or design of the vehicle, 

while COP measures emissions from real production vehicles. 

 
As per the requirements set forth by the European Union, a sufficient number of random checks are made of serially 

manufactured vehicles bearing the type approval mark of vehicles bearing all the types of tests mentioned above.  

The tolerance limits are provided for conformity of production in Type I test. 

 
Source: HMG, Ministry of population and Environment
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APPENDIX 8: RECOMMENDED STANDARDS FOR VIBRATION FROM CONSTRUCTION 
SITES 

Type of Restriction  Area Classified  

Standard value I and II 85 dB 

Working prohibited time I 7 p.m. –7 a.m. 

 II 10 p.m.–6 a.m. 

Maximum working duration I 10 hours per day 

 II 14 hours. per day 

Maximum consecutive working days I and II 6 days 

Working prohibited days I and II Saturdays and holidays 

   Source: Vibration Regulation Law 64 of 1976, Japan. 

 

Notes: 1. Area I stands for areas to which one of the following descriptions applies: 
 

(i) areas where maintenance of quiet is particularly needed to preserve the 
residential environment; 

(ii) areas which require maintenance of quiet since they are used for residential 
purposes; 

(iii) areas needed for a mix of commercial/industrial and residential proposes, which 
are in need of measures to prevent vibration pollution due to the location of a 
considerable number of houses; and 

(iv) the neighborhood of schools, hospitals, and the like. 
(v) Area II stands for areas with a need to preserve the living environment of its 

habitants, other than Area I. 
 

2. Vibration level shall be measured at the boundary line of the specified construction 
work site. 

 
Recommended Limits for Road Traffic Vibration 

Area Day time Nighttime Applicable Areas 

I 65 dB 60 dB Areas where maintenance of quiet is particularly needed to 
preserve a good living environment, and where quiet is called 
for as they are used for residential purposes. 

II 70 dB 65 dB Areas needed for commercial/industrial as well as residential 
purposes, where there is a need to preserve the living 
environment of local inhabitants and areas mainly serving 
industrial proposes, which are in need of measures to prevent 
the living environment of local residents from deteriorating. 

   Source: Vibration Regulation Law 64 of 1976, Japan. 
   Note: Vibration level shall be measured at the boundary line of the road. 
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APPENDIX 9:  TOLERANCE LIMITS FOR WASTEWATER TO BE DISCHARGED INTO 
INLAND SURFACE WATERS FROM COMBINED WASTEWATER TREATMENT PLANT 

(GENERIC STANDARDS) 
Characteristics  Tolerance Limit 

Total suspended solids, mg/l, max 50 

Particle size of total suspended particles Shall pass 850-micron sieve 

pH 5.5–9.0 

Temperature Shall not exceed 40
o
C in any section of the stream 

within 15 m downstream from the effluent outlet. 

Biochemical oxygen demand (BOD) for 5 days at 20 
degree C, mg/l, max 

50 

Oils and grease, mg/l, max 10 

Phenolic compounds, mg/l, max 1 

Cyanides (as CN), mg/l, max 0.2 

Sulphides (as S), mg/l, max 2 

Radioactive materials:   

a. Alpha emitters, c/ml, max 7-Oct 

b. Beta emitters, c/ml, max 8-Oct 

Insecticides Absent 

Total residual chlorine, mg/l 1 

Fluorides (as F), mg/l, max 2 

Arsenic (as As), mg/l, max 0.2 

Cadmium (as, Cd), mg/l, max 2 

Hexavalent chromium (as Cr), mg/l, max 0.1 

Copper (as Cu), mg/l, max 3 

Lead (as Pb), mg/l, max 0.1 

Mercury (as Hg), mg/l, max 0.01 

Nickel (as Ni), mg/l, max 3 

Selenium (as Se), mg/l, max 0.05 

Zinc (as Zn), mg/l, max 5 

Ammonical nitrogen, mg/l, max 50 

Chemical Oxygen Demand, mg/l, max 250 

Silver, mg/l, max 0.1 
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APPENDIX 10: PUBLIC COMMENTS/SUGGESTIONS, INCLUDING ATTENDANCE OF 
FOCUS GROUP DISCUSSIONS 

Dalit Women Association (25 persons, municipality) 
Date: February 23, 2011 
 
1. Education: Lack of money for education of children, low income. School fees are 
required by supposedly free public schools. 
  
2. Health: Poor sanitation caused by drainage problems. Spread of diseases including 
malaria, kalazer, typhoid, etc. 
Suggestion: Solid waste collection drum needed in the settlement. Improvement of drainage 
system, daily collection of solid waste 
 
3. Drinking water supply: Lack of public water taps, garments are washed in ponds. 
Suggestion: DWS in every household. 
 
4. Sanitation: Majority of households have no toilet facilities. 
Suggestion: Sanitation drum shall be placed in the settlement. 
 
5. Flood: Overflow of water from drains; solid waste, especially plastic waste, is deposited 
in drainage.  
Suggestion: Improvement of drainage system, encouraging the participation of dalits in 
municipal management. 
 
6. Economy and employment:  Dalits are generally rickshaw operators, brickmakers, and 
manual laborers.   
Suggestion: Creating jobs in factories, training on income generation for young people, skills 
development; vocational training (plumbing, tailoring, beautician, etc.); employment 
opportunities abroad. 
 
7. Users committee: Dalits are marginally represented at UCs. 
 
8. Mushahar Group (69 persons, Dharamban Tole) 
Date: February 23, 2011 
 
9. Education: Lack of public schools in Mushahar Tole. No one passed S.L.C (school 
leaving certificate). Low school enrollment. 
Suggestion: Primary school is needed. 
 
10. Health: Lack of health service centers, spread of diseases like malaria, kalazer, typhoid, 
etc. 
Suggestion: Solid waste collection drum needed in the settlement, daily collection of solid waste 
is necessary, provision of medicines.  
 
11. Drinking water supply: Lack of NDWS taps, two public tube wells installed, garments 
are washed in the river. 
Suggestion: Tube wells shall be installed in every household. 
 
12. Sanitation: Majority of households have no toilet facilities; waste is generally disposed 
of in the river. 
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Suggestion: Sanitation drum shall be installed in settlements, and a public toilet shall be 
installed by the municipality. 
 
13. Flood: The settlement is located at the Dharanban riverbank. The area is prone to 
flooding in rainy season, affecting the settlement. People have to move out temporarily during 
rainy season.  
Suggestion: Training on gabion river walling and flood protection is needed. About 300 m of 
gabion protection wall need to be constructed at the upper part of the settlement.  
 
14. Sanitation: Solid waste is disposed of in river and along roads.  
Suggestion: A solid waste disposal container shall be installed.  
 
15. Electricity: No electricity is provided in Mushshar settlement due to the lack of land 
certificate.  
 
16. Economy and employment: Most people in Mushashar are engaged in labor or 
unemployed.   
Suggestion: Creating jobs in factories, provision of income generation training for young people, 
skills development training (pig/goat farming, etc.) 
 
17. Users’ committee: Local residents are unaware of UC and participation is non-existent. 
Increase community participation in Mushashar. 
 
Aadhibashi Janjati Sangh (20 persons, municipality) 
Date: February 24, 2011 
 
18. Education: About 60% of children attend school; low spending on education. 
Suggestion: Introduction of nonformal education for males and females, awareness raising on 
alcohol consumption 
 
19. Health: Spread of diseases like malaria, kalazer, typhoid, etc.; problem with clean 
drinking water supply 
Suggestion: Raise awareness on health and sanitation issues 
 
20. Drinking water supply: Tube well installed, but not adequate. 
Suggestion: Tube well shall be installed in every household. 
 
21. Sanitation: Majority of households have no toilet facilities. Human waste is disposed of 
in the open.  
Suggestion: Sanitation drum shall be installed in the settlement, and the municipality shall 
construct public toilets. 
 
22. Drainage: Lack of proper drainage in municipalities’ toles.  
Suggestion: Training to be provided on sanitation, solid waste management, and drainage 
management. Increase participation of Aadhibashi Janjati in committees from municipal level to 
ward level.  
 
23. Sanitation: Solid waste is disposed of alongside roads; poor sanitation at domestic and 
community level 
Suggestion: Solid waste disposal container shall be placed in tole, awareness training for 
women and other vulnerable groups 
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24. Economy and employment: Residents are mostly unemployed.   
Suggestion: Increase employment in governmental and private office, factories, skills 
development training and vocational training (electrician, plumber, mason, etc.)  
 
25. Users’ committee: The work done by UCs is unsatisfactory.  
Suggestion: Inclusion of representatives from Aadhibashi Janjati, and increased community 
participation 
 
Mixed Women Group (14 persons, municipality) 
Date: February 24, 2011 
 
26. Education: About 80% of children attend schools, families live in poor economic 
conditions. The public school is located far from the settlement.  
Suggestion: Introduce free education in public schools (some schools charge tuition fees and 
other charges). 
 
27. Health: Spread of diseases like malaria, kalazer, typhoid, etc.; problem with clean 
drinking water supply 
Suggestion: Raise awareness on health and sanitation issues. 
 
28. Drinking water supply: Tube well installed but not adequate, lack of public water taps 
Suggestion: Public water taps shall be installed in every tole. 
 
29. Sanitation: Majority of households have no toilet facilities, human waste is disposed of 
in the open.  
Suggestion: Sanitation drum shall be installed in the settlement, and solid waste shall be 
frequently collected by the municipality.  
 
30. Drainage: Lack of adequate drainage in municipalities’ toles  
Suggestion: Training on sanitation, solid waste management, and drainage management 
  
31. Flood: Floods during the rainy season caused by the overflow of drainage; flood water 
may enter into the house. 
Suggestion: Drainage system shall be improved by introducing gravity flow of water system.  
 
32. Economy and employment: Most women are unemployed.   
Suggestion:  Skills development training, including painting, tailoring, beautician, handicraft, etc.  
 
33. Users’ committee: Local residents are unaware of  UC’s work.  
Suggestion: Increase participation of women; need for skills development training and 
installation of drainage system. Municipal budget shall be managed by the community for public 
service improvement, instead of by the municipality. 
 
Users’ Committee (15 persons, municipality) 
Date: February 23, 2011 
 
34. UC’s formation: Gathering of the tole people for the formation of UC, Make UC 
regulations, Formed the UC with the representative of municipality staff, which includes women 
and other groups. 
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35. Problems of UC: Political pressure of political parties, lack of political will on selection of  
beneficial projects, collection of 30% amount of their share (70% from the municipality). 
Sometimes they have to take out loans for the matching fund. Lack of management and 
technical manpower.  
  
36. Working process: Formation of UC for project specific, agreement with municipality, 
start of work, supervision and monitoring, voluntary participation. Completion of the assignment 
takes more time due to unavailability of fund and materials.  Payment of work is time 
consuming. 
 
37. Work volume: 

1) Road construction work       Rs. 14,00,000.00 
2) Road, canal improvement   Rs 25,00,000.00 

The UC are undertaking the contract up to  Rs 62,00,000.00 
 

38. Suggestion: The UC should be considered a development partner of the municipality 
rather than on a short-tem assignment. They should be given projects in related fields, and 
there should be continuity. 
 
39. Need: Training of UC members in management and accounts of construction works, 
provide technical manpower’s salary, provide materials and tools to UC. 
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APPENDIX 11:  MUNICIPAL BOARD MEETING REPRESENTED BY ALL POLITICAL 
PARTIES 
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APPENDIX 13: EIA GOVERNMENT'S REQUIREMENTS 
GAPS TO BE FULFILLED AND RESOURCES NEEDED 

 
1. 15 days public notice for scoping 
2. Preparation of scoping document by proponent and submission to MOLD with comments 
received 
3. Preparation and submission of TOR by proponent to MOLD 
4. Comments on scoping document and submit to MOE 
5. MOE to comment and approve SD  
6. Approval of TOR 
7. Preparation of draft EIA report 
8. Public hearing 
9. Preparation of final EIA report and submission of 15 copies to MOLD/comments 
10. 10 copies of EIA report to MOLD within 21 days 
11. Issue 30 days public notice in local paper for public opinions 
12. Approve EIA document within 60-90 days of receipt 
 
Scope of Work and Human Resources Needed 
1. Soil and geological survey 
2. Hydrogeological survey 
3. Estimations of leachate quantity and quality management 
4. Estimations of landfill gas quantity and quality management 
5. Traffic assessment 
6. Socioeconomic survey 
7. Assessment of environment impact 
8. Mitigation measures 
 
Team 
1. Environment engineer 
2. Hydrogeologist 
3. Ecologist 
4. Sociologist 
5. Geologist 
6. Solid waste management specialist 
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APPENIDX 14: SAMPLE ENVIRONMENTAL MONITORING REPORT TEMPLATE 

A. Summary of EMP Implementation   
1. Overall status of EMP implementation 
2. Key issues, corrective actions, and any grievances 

 
B. Details of EMP Implementation Status 

1. Permissions/consents (list of relevant permits, clearances, etc. and status of 
obtaining these) 

2. Field visits and consultations (sites visited, dates, persons met) 
3. Training (nature of training, number of participants, date, location, etc.) 
4. Progress of work (percentage of physical completion) 
5. Design/location/preconstruction stage monitoring 
6. Construction stage monitoring 
7. Operation stage monitoring 
8. Occupational health risks and safety plan for workers 
9. Redress of grievances (type of grievance, date, persons, etc.) 
10. Corrective actions taken 

 
APPENDIX 

Consents  
Permissions 
Monitoring data (water quality, air quality, etc.) 
Photographs 
Maps 
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EXECUTIVE SUMMARY 
 
1. The Government of Nepal requested a loan and grant from the Asian Development Bank 
(ADB) for an integrated urban development project. The impact will be the improved urban 
environment in the municipalities of Dharan, Janakpur, Nepalgunj, and Siddharthanagar. The 
outcome will be to provide population in these municipalities with better access to municipal 
infrastructure and services in a socially inclusive manner. The purpose of this initial 
environmental examination (IEE) is to examine the proposed infrastructure components in 
Nepalgunj municipality to ensure that they will not damage the environment, and to provide 
guidance for their planning, construction, and operation. In the environmental assessment, 
potential environmental impacts are identified, their significance assessed, and strategies 
devised to avoid these impacts or reduce them to an acceptable level. These strategies (called 
―mitigation measures‖) are then incorporated into the environmental management plan (EMP). 
The EMP assigns responsibilities, timescales, and performance indicators/standards for each 
mitigation measure to make sure that they are implemented and not ignored. An environmental 
monitoring plan is also added. This recommends protocols and responsibilities for monitoring 
the operation of the project, within a range of relevant and agreed performance indicators. The 
project will be implemented by the Nepalgunj municipality with support from the Department of 
Urban Development and Building Construction in the Ministry of Physical Planning and Works.  
 
2. In Nepalgunj municipality, the following subproject components are proposed: (i) 
stormwater drainage; (ii) roads and lanes improvements; and (iii) solid waste management.  
Community development programs will be defined during implementation in poverty pockets, 
and will be guided by the environmental assessment and review framework prepared for the 
project. The subproject will help achieve higher and more socially inclusive economic growth 
through effective, efficient, and reliable delivery of improved and affordable municipal services 
by the municipality to its citizens. 
 
3. The Government of Nepal’s legislation and ADB policy require that the environmental 
impacts of development projects are identified and assessed as part of the planning and design 
processes, and that action is taken to reduce those impacts to acceptable levels. This is done 
through the environmental assessment process, which has become an integral part of lending 
operations and project development and implementation worldwide. 

 
4. Overall, the impacts of the subprojects will be very positive for the environment and the 
public if they are properly implemented and environmental issues duly considered. Some 
negative impacts are anticipated during construction, but in specific areas and for short duration 
(dust, noise, traffic, etc.). It is expected that the adverse environmental impacts of the planned 
subprojects will in general not be significant, and can be easily and reasonably mitigated and 
prevented through adequate mitigation measures and regular monitoring during design, 
construction, and operation. This IEE will be disclosed on ADB’s website and within the project 
implementation units in Nepalgunj and the project coordination office in the Department of 
Urban Development and Building Construction. 



 

 
I. INTRODUCTION 

A.  Purpose of the Report 

1. The Government of Nepal requested a loan and grant from the Asian Development Bank 
(ADB) for its integrated urban development project. The project aims to improve the urban 
environment in the municipalities of Dharan, Janakpur, Nepalgunj, and Siddharthanagar. The 
project will implement urban environmental improvement, on an integrated basis.  
 
2. In Nepalgunj municipality, the following components are proposed: (i) stormwater 
drainage; (ii) roads and lanes improvements; (iii) solid waste management; and (iv) community 
development programs. Community development programs will be defined during 
implementation in poverty pockets, and will be guided by the environmental assessment and 
review framework prepared for the project. Table 1 provides a summary of the proposed 
components in Nepalgunj municipality.  
 

Table 1: Nepalgunj Project Components 
Stormwater Drainage 

B. Rehabilitation of the existing system 

 Improvement in the cross-sectional area of the Dondra Nala (11 km) 

 Improvement of 3.2 km of earthen drain from Karkanda to Dondra Nala 

 Construction of 1.8 km of lined drain up to Dondra Nala on the road to Paraspur. 

 Lining of 1.06 km of earthen drain from Ganesh Man Chowk 

 Downstream improvement of the main drain from Bageswori Temple (0.9 km) 

 Improvement of three culverts 

 Phultekra and water park water retaining ponds improvement (14 ha) 

 Cleaning of the existing drain (16 km) 

 Covering of the open lined drains within the city core (4.2 km) 

 Ganeshpur-Bageswori natural watercourse improvement (2.5 km) 

 Improvement of Rataihiya Nala (5.3 km) 

C. Construction of new drains 

 Construction of 4.1 km of open lined diversion drain to Amila Khola 

 Construction of 4.2 km of diversion drain to Dundawa Nadi 

 Construction of 2.8 km of new drains in wards no. 12 and 17 

 Construction of 6 km of lined drains within the settlements area 

Solid Waste Management (SWM)  

 a town waste transfer station 

 improvement of 1.5 km site access road 

 sanitary landfill cells for 5 years including liner system, leachate and gas collection, and 
treatment and disposal systems. 

  A pilot compost plant (with necessary equipment) for co-composting organic SW with 
septage sludge (capacity up to 3 tons/d), recycling area with sorting platform, shredding, 
pelleting, etc. 

 Site development works (weighbridge, internal roads, drainage, lighting, fencing, etc.) 

Municipal Roads 
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 Road improvement work 

 Eklaine-Ganeshpur Road (base and surface): 1.5 km  by 10 m  

 Ramnagar Road (base and surface): 1.8 km by 10 m  

 Hospital Road (base and surface): 1.2 km  by 10 m  

 DDC Road (base and surface): 1.4 km by 10 m  

 Stadium Road (base and surface): 1.2 km by 10 m  

 Rapti Path (base ans Surface): 1.5 km by 10 m  

 Inner City Road Stretches (base and surface): 2.0 km by  8 m  

Community Development Program 

 Water supply tube wells 

 Paving of lanes 

 Drainage 

 Public toilets 

 Private toilets 

 Composting center 

 Waste dustbin (basket) 

 Scrap materials collection center 

 
3. The purpose of this initial environmental examination (IEE) is to examine the proposed 
infrastructure components to ensure that they will not damage the environment, and to provide 
guidance for their planning, construction, and operation. In the environmental assessment, 
potential environmental impacts are identified, their significance assessed, and strategies 
devised to avoid these impacts or reduce them to an acceptable level. These strategies (called 
―mitigation measures‖) are then incorporated into the environmental management plan (EMP). 
The EMP assigns responsibilities, timescales, and performance indicators/standards for each 
mitigation measure to make sure that they are implemented and not ignored. An environmental 
monitoring plan is also added. This recommends protocols and responsibilities for checking the 
operation of the project, within a range of relevant and agreed performance indicators. 

 
D. Basis and Extent of the IEE study 

1. ADB Safeguards Policy Statement, 2009 

4. The ADB’s Safeguards Policy Statement, 2009 is to consider environmental issues in all 
aspects of ADB’s operations. ADB requires environmental assessment of all project loans, 
program loans, sector loans, sector development program loans, financial intermediation loans, 
and private sector investment operations. The nature of the assessment required for a project 
depends on the significance of its environmental impacts, which are related to the type and 
location of the project, the sensitivity, scale, nature and magnitude of its potential impacts, and 
the availability of cost-effective mitigation measures. Projects are screened for their expected 
environmental impacts and are assigned to one of the following categories: 
 

(i) Category A. A proposed project is classified as category A if it is likely to have 
significant adverse environmental impacts that are irreversible, diverse, or 
unprecedented. These impacts may affect an area larger than the sites or 
facilities subject to physical works. An environmental impact assessment is 
required. 

(ii) Category B. A proposed project is classified as category B if its potential 
adverse environmental impacts are less adverse than those of category A 
projects. These impacts are site-specific, few if any of them are irreversible, and 
in most cases mitigation measures can be designed more readily than for 
category A projects. An initial environmental examination is required. 
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(iii) Category C. A proposed project is classified as category C if it is likely to have 
minimal or no adverse environmental impacts. No environmental assessment is 
required, although environmental implications need to be reviewed. 

(iv) Category FI. A proposed project is classified as category FI if it involves 
investment of ADB funds to or through FI (financial intermediaries). 

 
5. The project is classified by ADB as category B. Rapid environmental assessments 
(REAs) are provided in Appendixes 1-2.  
 

2. National Act and Rules 

6. The requirement for environmental assessment in Nepal is established by the National 
Environment Protection Act (1997), and the procedures are defined in the Environment 
Protection Rules (EPR, 1997) and its Amendment of 20 August 2007. 
 
7. The improvement and rehabilitation of drains and city roads is not mentioned in the EPR. 
The improvement of existing inner roads is mainly black-topping. The EPR mentions that an IEE 
is necessary for improvement, rehabilitation, and reconstruction of national highways and feeder 
roads under which category the inner city roads do not fall.  However, since the civil works 
involved resulted in temporary adverse environmental impacts, IEEs have been conducted. 
 
8. The Government of Nepal (according to EPR 1997) requires that filling of land with more 
than 5,000 tons of solid waste per year requires an EIA. The amount of solid waste to be 
disposed at the landfill site in 2015 (when the sanitary landfill site is in operation) will be 5,877 
tons per year, increasing to 19,382 tons by the year 2031 (the expected lifespan of the landfill 
site). 
 
9. The Solid Waste Management Act 2011 unifies the Solid Waste Management law to 
ensure a clean and healthy environment through source reduction, reuse, processing, and 
disposal of solid waste for effective solid waste management and to minimize the adverse 
impact of solid waste on public health and the environment.  
 

10. The legal provisions for environmental protection in Nepal are provided in different acts 

and regulations in Appendix 5. Nepal is also a signatory to many international agreements and 
conventions related to environmental conservation, such as:  
 

(i) Plant Protection Agreement for Asia and the Pacific Region, 1956  
(ii) Convention on International Trade in Endangered Species of Wild Fauna and 

Flora (CITES, 1973)  
(iii) Convention Concerning the Protection of World Cultural and Natural Heritage 

(World Heritage Convention), 1972  
(iv) International Tropical Timber Agreement, 1983  
(iv) Convention on Biological Diversity, 1992 

  
11. Nepal’s procedures for environmental assessment of development projects are 
described in the Environment Protection Act (EPA), 1997 and the Environment Protection Rules 
(EPR), 1997 and its Amendment of 20 August 2007. Projects that need EIA and IEE are listed in 
the EPR. The responsibility for undertaking IEEs for the proposed subprojects lie with the 
Department of Urban Development and Building Construction (DUDBC) as the proponent, on 
behalf of the Ministry of Physical Planning and Works (MPPW). Public involvement, including 



4 

notification of stakeholders, dissemination of information, and consultation is a requirement, 
particularly during the review and approval of the IEE reports.  
 
12. The process for carrying out this IEE in Nepal is as follows: 

(i) The responsibility for undertaking and approving an IEE lies with DUDBC (the 
proponent) and MPPW (the executing agency).  

(ii) The environmental assessments are carried out by consultants hired by DUDBC. 
IEEs are approved by the respective ministries. All EIAs are approved by the 
Ministry of Environment (MoE). 

(iii) Public involvement, including notification of stakeholders, dissemination of 
information, and consultation is a requirement, particularly during the review and 
approval of the IEE report.  

(iv) DUDBC prepares the terms of reference (TOR) as described in the format of 
Schedule 3 of EPR, 1997 and submits it to MPPW.  

(v) MPPW processes the TOR, reviews it, and if not satisfied, returns it with 
comments for improvements.  

(vi) If satisfied, the ministry approves it and informs the consultant through DUDBC. 
(vii) DUDBC will arrange for the study to be conducted by a consultant as soon as the 

TOR is approved by the ministry.  
(viii) The IEE report will be prepared in the format as described in Schedule 5, EPR, 

1997 and in accordance with the ADB’s SPS.   
(ix) Rule 7 stipulates that a notice has to be published in Nepali in a national daily 

newspaper and also affixed in the concerned VDC or municipality, DDC office, 
schools, concerned individuals and institutions, and hospitals and health offices, 
requesting them to give written comments and suggestions within 15 days 
regarding the likely impacts of implementing of the proposal on the environment. 
A deed of public enquiry also has to be prepared and included in the IEE report. 

(x) The IEE report should be submitted to MPPW through DUDBC. DUDBC will 
review the report and then forward it to MPPW for decision. Both DUDBC and 
MPPW can send the document back to the consultant for revisions, if required. 
When approved, MPPW will inform the municipal authorities through DUDBC.  

(xi) In accordance with the provision of EPA and EPR 1997, DUDBC should 
implement the proposed project only after the approval of the IEE report, which 
will be monitored and evaluated by MPPW through DUDBC. 

 
13. In this technical assistance (TA) the requirements of ADB and the government have 
been combined, and this report is based on the structure given by ADB. 
 
14. Permits and clearances required. Obtain letters of approval/permits and agreement 
for:  

(i) temporary acquisition of land and properties;  
(ii) digging of roads from the municipality;  
(iii) cutting of trees from the district forest office;  
(iv) shifting sections of utility lines if needed from relevant authorities; and 
(v) operation and location of the landfill site from the Civil Aviation Authority.  

 
3. Objectives and Scope of the Environmental Study 

15. The objectives of the IEE are to: 
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(i) provide information about the general environmental settings of the project area 
as baseline data; 

(ii) provide information on potential impacts of the project and the characteristics of 
the impacts, magnitude, distribution, affected groups, and duration; 

(iii) provide information on potential mitigation measures to minimize the impact, 
including mitigation costs; 

(iv) assess the best alternative project with most benefits and least costs in terms of 
financial, social, and environmental aspects;  

(v) provide basic information for formulating management and monitoring plans; 
(vi) avoid costs and delays in project implementation due to unanticipated 

environmental problems; 
(vii) allow project proponents, designers, implementing agencies, and funding 

agencies to address environmental issues in a timely and cost effective fashion 
during the feasibility stage, and reduce the need for project conditionalities  
because appropriate steps are taken in advance or incorporated into the project 
design; 

(viii) provide an opportunity for public involvement in the planning stage of the project; 
(ix) facilitate early agreement on contentious issues; 
(x) assist in the scoping process of environmental impact assessment, if necessary; 
(xi) economize in the human resource and budget allocation for any subsequent 

environmental impact assessment; and 
(xii) determine if an environmental impact assessment is necessary. 
 

16. This IEE discusses the environmental impacts and mitigation measures relating to the 
location, design, construction, and operation of all physical works under the project. 
 

4. Approach and Methodology 

17. The background data for the IEE has been collected from ADB and the Government of 
Nepal’s reports, literature, internet, documents, consultations, interviews of other organizations 
working in the area, results of socioeconomic surveys, field visits, focus group discussions, and 
existing reports collected from other organizations. The IEE was prepared following the 
regulations of the Government of Nepal and the ADB Safeguards Policy Statement. 
 
 

II. DESCRIPTION OF THE PROJECT 

A. Type and Need of the Subprojects 

18. The project consists of the following: (i) improving/rehabilitating about 63 km of the 
existing drainage system (Figure 1) to avoid flooding, and fitting about 11 km of the city roads 
with proper drainage to minimize traffic congestion at the city core; (ii) sanitation (construction of 
septage drying beds); (iii) a sanitary landfill site; and (iv) a community development program 
that focuses on poverty pockets in the municipality and includes community infrastructure such 
as hand pumps, sanitation and drainage improvements, and street paving in order to raise the 
quality of the infrastructure and services and improve the quality of life of the people. Nepalgunj 
is growing at a rapid pace .  Its development is constrained, however, by a poor, inadequate 
drainage system that causes floods, absence of proper solid waste management, and poor city 
roads. Large areas of the municipality get inundated (Figure 2) during the monsoons and a large 
section of the population is forced to remain inside their houses for weeks, adversely affecting 
their daily activities and access to food and safe drinking water. In addition, maintaining hygienic 
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conditions in and around the inundated areas becomes a challenge. It is estimated that around 
29,000 people, or about 37% of the total population of Nepalgunj, get affected by floods each 
year. 
 

1. Description of the Subprojects 

a. Drainage Improvements/Rehabilitation 

19. The purpose of the proposed drainage subproject is to improve the town’s drainage 
system and minimize the flooding that occurs every year during the monsoons. The project aims 
to:   
 

(i)  eliminate cross-sewer connections; 
(ii) rehabilitate (lining, widening, etc.) and desilt the existing drains;  
(iii) augment and rectify the missing links of existing drains;  
(iv) provide new drains; and 
(v) dismantle the existing culvert and construct a new wider one at the Bageshwari 

Temple. 
 

20. The drainage improvement works (Table 2) consist of the following components: 
 

Table 2: Drainage Components 
B. Rehabilitation of the Existing System 

 Improvement in the cross-sectional area of the Dondra Nala (11 km) 

 Improvement of 3.2 km of earthen drain from Karkanda to Dondra Nala 

 Construction of 1.8 km of lined drain up to Dondra Nala on the road to Paraspur 

 Lining of 1.06 km of earthen drain from Ganesh Man Chowk 

 Downstream improvement of the main drain from Bageswori Temple (0.9 km) 

 Improvement of three culverts 

 Phultekra and water park water retaining ponds improvement (14 ha) 

 Cleaning of the existing drain (16 km) 

 Covering of the open lined drains within the city core (4.2 km) 

 Ganeshpur-Bageswori natural watercourse improvement (2.5 km) 

 Improvement of Rataihiya Nala (5.3 km) 

C. Construction of New Drains 

 Construction of 4.1 km of open lined diversion drain to Amila Khola 

 Construction of 4.2 km of diversion drain to Dundawa Nadi 

 Construction of 2.8 km of new drains in wards no. 12 and 17 

 Construction of 6 km of lined drains within the settlements area 

    ha=hectare, km = kilometer, m = meter. 
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Figure 1: Existing Drainage System 

 

 

 

Figure 2: Flood-Affected Areas 
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b. City Roads Improvements/Rehabilitation 

21. The following road stretches are proposed for improvements (laying of 200 mm-thick 
sub-base course, 150 mm-thick base course, and 40 mm-thick premix carpet on the existing 
roads without any widening) (Figure 3): 

(i) Eklaine-Ganeshpur Road (1.5 km by 10 m) - This road connects the city center to 
the north-eastern suburbs. It also serves as an alternate access road to the 
existing bus park. There is a primary canal along this road which drains the 
stormwater of the most problematic part of the municipality, i.e. Ganeshpur area 
towards Dundawa Khola. 

(ii) Ramnagar Road (1.8 km by 10 m) - This road serves as the access road to the 
landfill site proposed under this TA. It connects the main east-west collector road 
(Rapti Path) near Fulltekra Pond with the stadium area. Under the drainage 
subproject, this road will be provided with a new drain system to cater to the 
stormwater of the southeastern part of the municipality towards Rattahiya Nala. 

(iii) Hospital Road (1.2 km by 10 m) - This road connects the main highway to the 
landfill access road. This starts from Hospital Chowk and also serves the steel 
factory area. The whole southwestern sector of the municipality will be provided 
with a new drainage network ultimately draining to the Dondra Nala. This road 
will be provided with new drains. 

(iv) DDC Road (1.4 km by 10 m) - This road stretch serves the eastern part of the 
city core as a secondary collector road. It connects Rapti Path with the Hospital 
Road. The area served by this road stretch is provided with drain-improvement 
works in the northern part and with a new drainage network in the southern part. 

(v) Stadium Road (1.2 km by 10 m) - This road connects the main highway to the 
Mahendra Stadium up to the DDC Road, thereby acting as another east-west 
collector. The existing drainage in the area will be rehabilitated. It is proposed 
that after the completion of the rehabilitation work, surface improvements of this 
road should be done. 

(vi) Rapti Path (1.5 km by 10 m) - This is one of the major collector roads of the city 
which connects the major north-south collector with the Fulltekra area. This road 
also provides an alternate access to the sanitary landfill site. The drainage in the 
western parts served by this major collector will be rehabilitated, whereas the 
eastern parts will have new drainage networks. 

(vii) Inner City Roads (about 2.0 km in total, and 8 m wide on average) - After the 
rehabilitation works of the existing drainage system in the inner city core, the 
existing road condition will further deteriorate. Therefore, about 2 km of different 
inner road stretches will be improved. 
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Figure 3: City Roads to be Rehabilitated and Improved 

c. Solid Waste Management and Septage Drying Beds 

22. Improved frequency of desludging of septic tanks will be carried out. The desludged 
septage will be treated using sludge drying beds, which will be located at the landfill site. The 
leachate from the drying beds will be treated together with the leachate from the landfill. 
 
23. Solid waste management is one of the priorities of the municipality, since 
mismanagement has resulted in clogged drains and flooding during the monsoons. The total 
municipal waste generation is about 28.7 tons per day (tpd). The municipality has identified a 
landfill site 9.5 km away from the municipality with an area of 7.3 ha. Assuming a 50% reduction 
in recyclables and biodegradable wastes, the total waste to be managed at the landfill site will 
be about 7,880 tons/year (base year 2015) and about 19,392 tons/year by 2031 (its lifespan). 
 
24. The subproject covers (i) awareness campaigns, institutional building, and capacity 
building; (ii) separation of wastes (biowastes, recyclables, remaining waste to be disposed of at 
the landfill site) and primary collection; (iii) transport; (iv) recycling and treatment of special 
wastes; and (v) construction of a sanitary landfill and associated facilities. 
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III. DESCRIPTION OF THE ENVIRONMENT 

A. Physical Resources 

25. Location and topography. Nepalgunj is located some 510 km west of Kathmandu by 
road, is an industrial town as well as an economic centre for the midwestern development 
region, located in the Banke District of the Bheri Zone, lying at n altitude of 165 m. The 
municipality lies between latitudes 270 51’ N – 280 20’ N and longitudes 810 29’ E – 820 08’ E. It is 
bordered by Dang in the east, Bardiya in the west, Surkhet and Salyan in the north.  It is well 
connected to other parts of the country by the Nepalgunj Surkhet Highway, which connects the 
East West Highway at Kohalpur to the north. The municipality has boundaries with Purauni VDC 
in east, Indrapur and Paraspur in the west, Karkado in the north, and Paraspur in the south. 
 
26. It is also considered a gateway to Nepal for tourists, and serves as a regional 
commercial hub. 
 
 
27. Geology and soils. The general geology of the area consists of the Terai plain alluvium. 
The plain stretches about 60 km wide, which is probably the widest in the region. Both the Terai 
plain and Siwalik hills are well developed in the area. In the immediate south of the Siwalik hills, 
the quaternary sediments consist of pebbles and gravel in a sand and silt matrix, which 
becomes chiefly sandy and silty soil with clay in the middle part, mainly in the southernmost part 
of the Terai plain. 
 
28. Climate. The climate is hot-humid in the midsummer and goes up to 460C. The average 
maximum and minimum temperatures in the winter are 29.90C and 17.30C, respectively. The 
average annual monsoon rainfall is 1244 mm, with a recorded minimum annual rainfall of 713 
mm (1994) and a maximum of 1909 mm (1988). 
29. Water resources. Nepalgunj is bound by the Dondra and Rataihiya rivulets at the 
southwest and east, respectively. It uses only groundwater sources for water supply due to its 
abundance. The available hydrogeological information confirms the existence of vast 
underground water resources. There are three big ponds in the municipality. 
 

1. Ecological Resources 

30. Flora. The trees found in the Banke District consist of sal (Shorea robusta), karma 
(Adina cordifolia), sisau (Dalbergia sissoo), khayer (Acacia catechu), botdhainro (Lagerstroemia 
parviflora), asna (Terminalia alata), simal (Bombax ceiba), and jamun (Syzygium cumini). Sal is 
an endangered species. 
 
31. Herbs common in the district are harro (Termnalia chebula), barro (Terminalia bellirica), 
amala (Emblica officinalis), kurilo (Asparagus racemosus), sikakai (Acacia concinna), pipala 
(Piper longum), and sarpagandha (Rauwolfia serpentine). Harro and barro are endangered 
species. 
 
32. Fauna. The wildlife bird species found in and around Nepalgunj are kalij (Lophura 
leucomelana), mayur (Pavo cristatus), and dhukur (Streptopelia chinensis. Among these, the 
kalij is among the protected species and mayur is classified under CITES as Appendix 1. 
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33. Wild animals found in the district are bagh (Panthera tigris), chituwa (Panthera pardus), 
syal (Canis aureus), and bandar (Macaca assamenius). Bagh and chituwa are classified under 
CITES Appendix 1 and bandar under CITES Appendix 2. 
 
34. There are a variety of snakes in the district, and gharials (Gavialis gangeticus), which 
are protected species, are also found.    
 

2. Social and Cultural Resources 

35. Social classification.  According to the Census 2001, the majority of the people living in 
Nepalgunj are Hindus (70%) followed by Muslims (27.3%), Buddhists (2.2%), and Christians 
(0.21%). The percentage of other religions living in Nepalgunj is minimal and accounts for 
0.21%.  The languages spoken are Nepali (39.8%), Abadhi (31.8%), Hindi (13.5%), Urdu 
(11.3%), Newari (0.83%), and others (2.7%). 
 
36. The major ethnic groups are Muslims (27.9%), followed by Hill Brahmins (10.7%), 
Chettris (10%), Newars (5.6%), Tharus (2.54%), and Magars (2.28%). Others less in number 
are Nurangs, Telis, Chidiyars, Sanyasis, Sunars, Tamangs, Thakuris, Terai Brahmins, Baniyas, 
and others. 
 
37. Employment, income, and expenditure. Nearly 60% of the total population aged 
between 15 and 59 in Nepalgunj municipality are economically active, while about 51% are 
unemployed. About 36% of the economically active population are engaged in trade and 
commerce, followed by wage labor (33%) and services (21%). Only 7% of the active population 
depends on agriculture. 
 
38. The socioeconomic survey shows that the per capita income of almost half of the 
sampled households is less than Rs. 50,000, whereas 40% of households have a per capita 
income ranging from Rs. 50,000 to Rs. 75,000. This shows that 50% of the population live 
below the poverty line. The poverty level is considered as $2 per day per capita. 
39. Community organizations and citizen participation. There are different community 
organizations involved in the community welfare and development in the municipal area. Some 
of them are: 
 

(i) Female community health volunteers (FCHVs). There are 81 FCHV groups which 
not only work in the field of health, but also in the formation of savings and credit 
schemes in the community, health awareness, and sanitation. 

(ii) Disadvantaged groups (DAGs). There are 150 Dalit groups in different 
communities which receive financial assistance from the municipality to start up 
small businesses like retail, tailoring, and shoe shops. 

(iii) Tole development organizations (TDOs). Currently, there are 215 TDOs in 
different parts of the municipality. About 35 to 60 households represent one TOL. 
They are mostly involved in drinking water, health, environment, and sanitation of 
their communities.  

(iv) Users group. During the last fiscal year 2009/2010, a total of 15 users’ groups 
were formed under the assistance of Local Governance Community 
Development Project (LGCDP), Department of Local Infrastructure Development 
and Agricultural Roads (DoLIDAR), and the municipality. They are mainly 
involved in road construction and drainage management. 
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40. Cultural Heritage. There are no natural or cultural areas next to the subprojects that will 
be affected.  
 

3. Infrastructure 

41. Transportation. municipality -
the  municipality to 
airports in less developed western districts like Humla, Bajura, Dolpa, Bajhang, Jumla, Mugu, 
Jajarkot, and Rukum. All these transport linkages provide very effective connectivity to 
Nepalgunj, enhancing its overall development. 
 
42. Nepalgunj municipality has a good network of roads, although the road condition is very 
bad. Except for the Nepalgunj-Rupaidiha Highway and New Road, all other road surfaces have 
deteriorated. As per the draft of the periodic plan 2011, the total road length within the 
municipality is 133 km, consisting of: 
 
  Roads with metallic surface  28.50 km (21.42% of the total) 
  Gravelled roads    45.00 km (33.83% of the total) 
  Earthen roads               50.00 km (37.60% of the total) 
  Brick paved roads   9.50 km   (7.14% of the total) 
  Total     133.00 km (100.00%) 
 
43. Most of the eastern part of the municipality is served with metallic roads, while the west 
sector (west of the highway) has gravelled and earthen roads.  
44. As per the planning section of the municipality, about 20% of the total population is 
served by metallic roads, 16% by gravel roads, 37% by earthen roads, and 18% by brick paved 
or PCC roads. About 9% of the people of the Municipality do not have any access to a road 
network. 
 
45. Water supply. Piped water supply in Nepalgunj municipality started with the 
construction of a water supply system in 1974. Initially the water supply system was operated by 
the Department of Water Supply and Sewerage (DWSS), which was taken over by the Nepal 
Water Supply Corporation () in 1981. Groundwater is the only source of water for the town. The 
present system consists of two tube wells, one overhead tank, and about 67 km of pipes of 
various materials and sizes. It serves about 36% of the existing population. 
 
46. Households and other customers not connected to the NWSC system draw water from 
private hand pumps. Some institutions and industries have their own large-diameter tube wells 
and are completely independent of NWSC. Public hand pumps are installed at many locations. 
Based on the blanket arsenic testing carried out in Nepal, there are at least 6,380 wells in the 
municipality, of which 67 (1.05%) have concentrations of arsenic more than the national 
standard of 50 ppb. This is a health concern, since the water is used for drinking and cooking. 
The shallow hand pumps are nearly all suction hand pumps, indicating that the depth of 
groundwater is no more than about 6 m. It has been reported that some of the shallower hand 
pumps often dry up in the dry season due to the lowering of the water table. Perched water 
tables are not uncommon in the Terai, and this may explain seasonal drying up of some wells. 
 
47. Informal rainwater harvesting is carried out in the wet season but is not a major water 
source, given the wide availability of shallow groundwater. Sample tests conducted in 1996 
report that water from NWSC groundwater sources is within the Nepal Drinking Water 
Standards, provided the water is disinfected. Due to urban pollution, the shallow groundwater is 

http://en.wikipedia.org/wiki/Dolpa_Airport
http://en.wikipedia.org/wiki/Jumla_Airport
http://en.wikipedia.org/wiki/Mugu_District
http://en.wikipedia.org/wiki/Rukumkot_Airport
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most probably polluted. The risk factors of bacteriological contamination of shallow groundwater 
are very high.  
 
48. Sanitation. The operating system in the town is effectively a hybrid off-site system, as it 
relies on disposal offsite. The typical sanitation system consists of a sealed septic tank which 
discharges direct to a drain. Private suppliers provide septic tank emptying facilities. There is no 
effective control of the dumping of the contents. Table 3 presents the preliminary information of 
the Social Survey 2011 in relation to sanitation. 
 

Table 3: Toilet Use 

Type of Toilet Nos. Percentage 

Water-sealed toilet with flush 110 18.3 
Water-sealed toilet without flush 165 27.4 
Toilet without water on outside 162 26.9 
Pit latrine on plot 101 16.8 
Public latrine 15 2.5 
Neighbor’s toilet 9 1.5 
Other (specify) 40 6.6 

Total 602 100.0 

 
49. It is assumed from this survey that open defecation is practiced by about 6.6% of the 
population. About 4% either share a toilet or use a public toilet. There are 11 public toilets in the 
whole city. The condition of existing toilets is very bad—not a single toilet could be considered 
suitable for public use. The municipality is leasing the toilets to private parties. 
 
50. Solid waste management. Nepalgunj generates a total municipal waste of 28.7 tpd and 
49 kg/day of hospital wastes, which are mixed with the municipal waste. Highway and other 
main roads (Sadar Line and New Road) are swept daily early in the morning and in the 
afternoon, and the waste picked up by three tractor-trailers. In wards no. 12, 15, and 16 
(Belaspur) and the bus park, street cleaning and waste collection service are managed by 
forming a ward-level solid waste management (SWM) committee in coordination with the local 
people. A program on urban sanitation and SWM is being launched in five communities of the 
municipality with the support of the Swiss Red Cross and in partnership of the Nepal Red Cross 
Society District Office–Banke, Nepalgunj Municipality, District Agricultural Development Office, 
District Public Health Office, and Nepalgunj Chamber of Commerce and Industries. 
 
51. At present, all the wastes collected are dumped into a big area located in ward no. 17. 
This area has been used as an uncontrolled dumping site for the past 25 years, simply by filling 
the lowlands and natural depressions and covering them with soil.  Since the depressions and 
lowlands seem to have been saturated, the waste filling is practically crude dumping at present.  
Scavengers sort out valuable recyclable materials. Even hazardous and infectious hospital 
wastes are disposed of at the site. The land has been filled for some 4-5 m depth. Close to the 
site, there is a small settlement of some five houses and brick factories. This site is also the 
proposed site for development of a long-term sanitary landfill. Although only about 4 ha of land 
are presently available, up to 6–7 ha will be possible, and the private land acquisition process  
has started. A resettlement plan has been prepared to address these issues.  
 
52. With regard to the municipal staff involved in SWM service, there are at present 79 
sweepers (13 collectors and 79 for cleaning service), 2 tractor drivers, 1 sanitation supervisor, 
and 1 assistant sanitation supervisor.  Composting at the household level is reportedly practiced 
in about 1,300 households, mainly in wards no. 7 and 15. Some 10 years ago,  there was a pilot 
project for promoting composting under the support of several agencies like UDLE, Practical 
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Action, MUAN, EUROPEAID, WASTE, etc. Although it was reported that composting kitchen 
waste and cow dung combined for biogas production was done, the plant is currently not 
functional.  
 
53. There are reportedly about 15-20 scrap dealers in the municipality, most of them with 
depots close to the highway and dealing with metals, plastics, paper, glass, etc. As reported by 
several scrap dealers, their business is flourishing and they do not have major problems and 
issues. 
 
54. With regard to hospital waste management, the biggest 150-bed Bheri Zonal Hospital 
has made some effort to practice proper management of hazardous and infectious wastes, 
although the special area which has been designated for treatment and disposal of the 300 
kg/day of hazardous wastes generated by the hospital was found to be haphazardly managed. 
The incinerator, installed some 15 years ago, is not a proper medical incinerator and can only 
burn combustible waste fractions, and has not even been functional for the last 3 years.  
 
55. The Nepalgunj Industrial Estate occupies an area of about 11.5 ha. Currently, there are 
37 industries, out of which 28 are currently operating, 4 are under construction, 4 are land-
leased, and 1 closed. It is reported that the solid waste generated by the industries are not 
disposed of in open spaces outside. Most of the metal and plastic scraps generated by the 
industries are recycled and reused by the industries. Several recycling industries, particularly 
plastic recycling ones, claim that all plastic scraps generated in the municipality can be used, 
provided they get support to purchase new efficient recycling plants. The municipality does 
not have any separate system to manage special hazardous wastes (such as industrial wastes, 
dead animals, medical wastes) except for collecting them with the municipal waste and 
disposing of them at the currently operated uncontrolled dumping site. 
 
56. Drainage. Nepalgunj is growing at a rapid pace . The only constraint to its development 
is a poor, inadequate drainage system and flooding. Large areas of the municipality get 
inundated during the monsoons, and a large section of the population is forced to remain inside 
their houses for weeks, adversely affecting their daily activities and access to food and safe 
drinking water. In addition, maintaining hygienic conditions in and around the inundated areas 
becomes a big challenge. It is estimated that around 29,000 people or about 37% of the total 
population of Nepalgunj get affected by floods each year. The topography of Nepalgunj is 
virtually flat without any slope in the north-south direction. There is limited slope towards the 
east and west. The Dudhawa River (in the east), the Dondra rivulet (in the west), the Rataihiya 
rivulet (in the southeast), and the Amila rivulet (in the northwest) serve as the drainage outlets.  
 
57. The municipal drainage system is an incomplete system with many lines (except two) 
without proper outlets. In many parts, the size of the drain is smaller than what is required. 
Similarly, drains built on the Nepalgunj-Sukhet Road are not functioning due to improper slopes 
and dumping of solid wastes, which promote mosquito breeding. The southern and 
northwestern parts of the municipality are still without drains, thereby causing inundation during 
the monsoons. The other heavily flood-affected areas are Phultekra in ward no. 6, Salyani 
Bagiya and Ganeshpur in wards no. 2 and 5, and New Road and Bageswori in ward no. 4. 
These areas get inundated for weeks after the rains subside, affecting the municipality 
economically.  
 
58. A total of about 18% of the population are covered by the 16-km drainage system. There 
are three main drainage systems. One of them begins near the District Police Office in 
Phultekra and flows through the Rani Talau area and ends up at the Dondra River behind the 
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Industrial District. This is the only fully functioning system, which covers about 20% of the 
populated area. However, solid wastes dumped into it have often obstructed its flow. It is 
necessary to regularly clean it to keep it functioning.  
 
59. The second drainage system begins at Ganeshpur, which flows southwest besides the 
Bageswori Temple and ends up at the Dondra River. There are still bottlenecks, as the carrying 
capacity of the main drain at the extreme downstream side near the Dondra rivulet and at the 
culvert near the Bageswori Temple is insufficient. 
 
60. The third incomplete drainage system begins at the upstream side of the Bheri Zonal 
Hospital, flows toward the west through Ganesh Man Chowk, and ends up at a pond located in 
Paraspur VDC. The pond has no proper outlet to the Dondra River and has sections not 
meeting the requirements—sections at the downstream side are smaller than those at the 
upstream side, with solid waste and broken covered slabs. 
 
61. There are incomplete paved and earthen drains at many places, ending up either in 
fields or open places. Two big ponds at Phultekra and Dhamboji retain the surface runoff during 
floods. Furthermore, drains are encroached on at many places. 
 
62. Electricity. Nepal Electricity Authority supplies electricity to households, institutions, and 
industries in the municipality.  It was reported that about 16% of the population is still without 
power connection. 
 
63. Nepalgunj seems to be the only city in Nepal which is not included in the normal load 
shedding list. The supply sometimes malfunctions, and power outages for 1 or 2 hours may be 
experienced. Otherwise, the power supply is uninterrupted. There is no street lighting system in 
Nepalgunj. The Municipality has provided a few street lights in major places like BP Chowk, 
Tribhuwan Chowk, and Bageshwari Temple.  Since the municipality is not able to pay for the 
street lights and no other groups want to take the responsibility for them, the Nepal Electricity 
Authority is reluctant to provide the street lights.   
 
64. Educational establishments. Nepalgunj is considered the center for education in the 
western region of Nepal, and has 59 government and private schools and one campus run by 
the government.  
 
65. Communications. Postal services are provided by the district office postal service. 
Nepal Telecom and one private cell phone service provider are the major providers of 
communication facilities in Nepalgunj. Telecommunication service is comparatively better here. 
Use of mobile phones has become common. More than 10,000 telephone lines have been 
distributed.   
 

4. Economic Development  

66. Land use. The total land area of the municipality is 1,314 ha, of which 45% is under 
cultivation, followed by residential areas. Forest coverage in the municipality is at a minimum.  
 
67. Industries. Nepalgunj is a newly established industrial center in Nepal. In 2006, there 
were 38 registered industries within the municipality. Given the favorable location and conditions 
for growth, the number of industrial establishments has steadily increased from 38 in 2006 to 
144 industries (mostly small industries) in 2010. Some 75% of the total production of the 
industries was exported to the mountain and hilly districts of the midwestern and far western 
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regions. The majority of the industries are small-scale, such as rice mills, wood and steel 
furniture, plywood, pharmaceuticals, metal wire, and food products. The other rapidly growing 
industry in the municipality is construction-related industries.  
 
68. Agricultural development. Agriculture is the dominant economic activity in the 
municipality.  About 496 ha of land, which is about 44.73% of the total area of the municipality 
(1,314 ha), are under cultivation, and almost all cultivated land is irrigated. Paddy, wheat, maize, 
pulses, oilseeds, potato, sugarcane, and vegetables are major crops grown in the municipality. 
Compared to other crops, people grow more winter and spring green vegetables in the area 
such as cabbage, beans, onion, garlic, and tomatoes. The total cereal and cash production in 
2010 was about 1,375 tons. Besides crop cultivation, people of the area are engaged in 
livestock farming, as well.  
 
69. Organizations. In the municipality, there are around 15 government and private 
commercial banks, 2 development banks, 7 financial institutions, and many savings and credit 
cooperatives engaged in deposit-taking, undertaking investments in different nonagricultural 
sectors such as trade and industries, and collecting and distributing remittances from abroad.  
 
70. Cultural heritage. There are several temples and masjids in Nepalgunj like the 
Bageshwari Temple, which is one of the renowned temples for the Hindus for its religious 
significance. The temple has a statue of lord Shiva with a moustache. It is often referred to as 
Junge Mahādeva (Nepali) and is the only one of its kind in Nepal. 
 
71. Tourism. Nepalgunj is currently a hub for tourists, who come to visit tourist spots of the 
regions such as Khaptad, Rara, Shey-Phoksundo, Swargadwari, Thakurdwara, Suklaphata, 
Kailash, holy lake Mansarovar, etc. Bageshwari temple in Nepalgunj is one of the renowned 
temples for Hindus for its religious significance. Nepalgunj is also a gateway to Bardia wildlife 
reserve, which is 90 km from the municipality (for jungle safaris, wildlife adventures, and 
watching rhinos, Bengal tigers, and black bucks); the Karanli River, for whitewater rafting and 
watching dolphins; and the Babai River, for watching crocodiles and alligators. 
 
72. In Nepalgunj, there are three types of hotels: three-star and deluxe type, 25 middle and 
economy class, and more than 100 moderate, and around 50 small restaurants. These 
establishments have strongly supported the tourism development of the municipality and 
created a large number of employment opportunities for the local people.  
 
73. Health facilities. The Bheri Zonal Hospital is the government health institution, and 
there are two private nursing homes and about 20 clinics which provide health care facilities. 
Nepalgunj is also a center for health services for the people of the districts and adjoining 
villages. There is one big eye hospital which provides eye care services and related courses up 
to the post-graduate level. However, medical waste is not being treated separately. 
 
 

IV. ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 

74. The project area is within the municipal boundary. There are no sensitive ecological or 
cultural features which will be threatened by the design, location, construction, or operation of 
the project. Impacts are limited to design, construction, and operation, which can be easily 
mitigated. This section provides impacts and mitigations for each component.  
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A. Drainage Improvements 

75. The rapid environmental assessment for drainage improvements is given in Appendix 1. 
Environmental impacts and the mitigating measures during the preconstruction, construction, 
and operation and maintenance phases are discussed here in detail. Tables 4–6 provide 
summaries of the anticipated environmental impacts and the mitigation measures.  
 

1. Preconstruction Phase 

76. Encroachers and disruption to vendors/shops. The construction works may disrupt 
local roadside business, including vendors. Prepare resettlement plan, notify the people, and 
implement resettlement plan and provide compensation before construction. Implementation of 
the resettlement plan (i.e., compensation) is required prior to physical and economic 
displacement of encroachers.  Social tensions will arise if the contractor’s temporary land use 
areas are not identified with the consent of the local people and owners. Prepare the details of 
the contractor’s temporary land use and other private properties and discuss with owners. The 
contractor’s facilities should be located at least 500 m away from water bodies, natural flow 
paths, important ecological habitats, and residential areas. 
 
77. Permits and legal considerations. Obtain letters of approval and agreements for (i) 
temporary acquisition of land and properties, (ii) digging of roads from the municipality, and (iii) 
cutting of trees from the district forest office, and following its rules and regulations (e.g.  plant 
and rear tree saplings at the rate of 25 saplings for each felled tree).  
 
78. Baseline assessments. Baseline photographs of the construction areas and water 
quality of streams and rivers that would be impacted would help the project in identifying, 
justifying, or verifying the adverse impacts due to construction activities (e.g. cracks in houses, 
restoration of temporary sites to the original, water quality deterioration, etc.). 
 
79. Traffic management. Detailed traffic plans during construction within the town should 
be prepared to help mitigate traffic congestions, hazards to pedestrians, and disruptions to 
businesses as a result of open trenches, excavation, or road closures. In coordination with the 
municipality’s traffic police division, a traffic management plan to minimize traffic interference 
should be developed for areas covered by construction works. The municipality should notify the 
public in advance of construction activities, schedules, reroutings, and affected areas, including 
road closures.  Signages in Nepali and English should be erected.  Foothpaths made of steel 
plates or other temporary materials can be provided across trenches, and other pedestrian 
access and sidewalks and parking areas should be set up.  In this regard, trench closure and 
road rehabilitation should be done as quickly as feasible. Arrangements can also be made for 
nighttime construction for activities in congested/heavy daytime traffic areas, and for onsite 
―grievance handling.‖  Permission for digging roads should first be obtained from the 
municipality.   
 
80. Sludge management. Prepare a sludge management and disposal plan for the sludge 
to be removed from the drains and disposed of in designated areas approved by the 
municipality.  
 



18 

2. Construction Phase 

81. Sludge removal. The removal of the accumulated water and sludge from the drains 
could be a nuisance to the surroundings and pose health hazards to the public and the workers.  
The mitigation measures include:   (i) working in small sections; (ii) providing a bypass for 
upstream water by providing pumping arrangements to the downstream; (iii) avoiding manual 
desilting and using mechanical diggers and tools as far as possible; (iv) in narrow/inaccessible 
sections, providing winches and buckets; (v) providing workers with oils for skin protection, soap 
to clean up later, and PPE (gloves, gum boots, face masks); (vi) providing onsite training to 
workers on the safe handling of contaminated water and sludge; (vii) landfilling the desilted 
materials safely in designated sites in consultation with the municipality, preferably in the 
sanitary landfill site; (viii) dewatering the selected section and pumping accumulated water 
downstream; (ix) as far as possible, letting the silt dry before desilting the section; and (x) 
avoiding construction works in the rainy season. In consultation with the Municipality, the 
desilted materials should also be disposed of safely in designated sites, preferably in the 
sanitary landfill site. 

 
82. Excavation. Earth excavation, construction materials and stockpiling, and plying of 
vehicles will produce dust (TSP, PM10), hydrocarbons (CO, CO2, CH4), SO2, NOX, H2S, etc., 
noise, and vibrations, which create nuisances to the public, important social/cultural sites, and 
schools. 
 
83. Dust, noise, and vibration control. Plying of trucks on nonmetallic roads will produce 
huge amounts of dust, thereby causing the air quality to deteriorate and increasing noise levels 
to above 90 dB, affecting health. Appendixes 6 and 7 provide the national ambient air quality 
standards for Nepal and the recommended noise exposure limits for the work environment. 
Mitigating measures to be employed are:  (i) avoiding temporary storage by transporting the 
required construction materials (aggregates and sand) when and as required; (ii) using 
tarpaulins, plastic sheets, and jute bags to cover the desilted material during transport; (iii) 
minimizing dust in surroundings by sprinkling water as required at regular intervals; (iv) routine 
monitoring of dust (TSP, PM10), sound, and vibrations at regular intervals;  (vi) limiting vehicle 
speeds and banning power horns;  (vii) seeing that vehicles comply with the National Vehicle 
Mass Emission Standards, 2056 BS (Appendix 8);  (viii) fitting of mufflers on vehicles to control 
noise;  (ix) regular maintenance of equipment and vehicles; (x) prohibiting the operation of 
construction vehicles between 7 p.m. and 6 a.m. in residential areas and avoiding working at 
sensitive times (during religious festivals in the area);  (xi) increasing the work force in sensitive 
areas so as to finish the work quickly;  (xii) providing wooden bridges for pedestrians and metal 
sheets for vehicles to allow access across open trenches; and (xiii) compensating the damages 
caused by vibrations to buildings. 
 
84. Community resources. Construction activities could have adverse impacts on 
community services and infrastructure. Any adverse impacts to community assets—such as, 
temples, bridges, irrigation channels, electricity poles, telephone lines, drinking water pipes, 
sewerage lines, roads, etc.—that could be disturbed by construction activities will be mitigated, 
compensated, reinstated, or relocated to the satisfaction of the community.   
 
85. Borrow pits. Quarrying of construction materials may change the morphology of the 
rivers and scar the environment (when sand mining from borrow pits) due to improper mining. 
Mitigation measures are:  (i) obtaining construction materials from quarries approved by the 
municipality, and (ii) levelling borrow pits to their original state after the project is complete in 
order to meet the aesthetics of the area. The construction of box culverts will disturb the traffic; 
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hence the contractor should ensure smooth traffic movement and provide alternative routes if 
road closure is unavoidable. The public should be properly informed through the media.  
 
86.  Occupational and community health and safety. Health and hygiene (unsafe working 
conditions, accidents, transmission of communicable diseases, etc.) should be prioritized.  
Provide regular health checkups, proper sanitation and hygiene, health care, and control of 
epidemic diseases to the workforce. Launch awareness programs concerning human trafficking 
and the possibility of spread of STDs and HIV/AIDS using brochures, posters, and signboards; 
make available first aid kits. Make available protection gear (PPE) to all construction workers 
and compensate for the loss of life or any type of injuries, and provide insurance to the workers 
and training in OHS and community health and safety. Children and pregnant women should not 
be allowed to work. Construction activities can cause accidents on site that may involve the 
public and workers, hence health and safety measures should be stipulated in the contract.  
This should include:  (i) following standard and safe procedures like shoring in trenches; (ii) 
prohibiting public entry to construction sites; (iii) barricading the area and providing warning 
signs; (iv) providing PPE to the workers; (v) avoiding manual cleaning in  very deep and narrow 
sections of the drains to avoid hazardous working conditions; (vi) providing first aid kits at the 
site;  (vii) keeping records of accidents; and (viii) providing health and accident insurance to the 
workers. 
 

3. Operation and Maintenance Phase 

87. The main impacts during the operation phase are the unwanted entry of wastewater 
from buildings, and blocking/choking of drains due to silt and solid waste accumulation, causing 
flooding, mosquito breeding, and risks to health and the environment. To ensure the smooth 
functioning of the drains, it is necessary to monitor and prevent entry of wastewater into the 
drains by enforcing strict regulations.  In addition, perform regular cleaning and desilting of the 
drains, provide adequate human resources and appropriate maintenance equipment and tools 
as part of the project, and prevent encroachment of the drains. 
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Table 4: Drainage: Anticipated Impacts and Mitigation Measures–Preconstruction Environmental Mitigation Plan 

Project Activity Anticipated Impacts Mitigation Measures Responsibility 

Preconstruction Illegal occupation/encroachment on property if the 
land area required by the project is not properly 
pegged 

Delineate project land and prepare the list of project affected 
people and resources. 
Prepare and implement resettlement plan prior to displacement. 

Municipality, 
DSC 

Protests from the encroachers leading to delay of the 
project due to removal of encroachments 
 

Implement compensatory measures according to the 
resettlement plan in compliance with government and ADB 
requirements. 
 

Municipality, 
DSC  

If the temporary areas required by the project are not 
identified and located with proper markings, social 
tensions may result. 

Prepare the details of contractor’s temporary land use and other 
private properties and discuss with owners. 
Submit to DSC. 
Follow resettlement plan for temporary acquisition. 

Municipality, 
DSC 

 May result in social conflict and legal obstructions, 
resulting in delay of work if relevant persons are not 
consulted and applications submitted to get approvals 
 

Obtain letters of approval and agreement for (i) temporary 
acquisition of land and properties, (ii) digging of roads from the 
municipality, (iii) cutting of trees from the district forest office, and 
following its rules and regulations 

Municipality 

Local people may be deprived of opportunities, minors 
may be employed if employment policy for local and 
affected people as per EMP is not followed. 

Employ local people  (not under age 14), especially project 
affected families and women in jobs. 
Settle wage rate based on DWEC and provide the list of 
employees to DSC. 
 

Municipality, 
DSC 
 

False claims from people if baseline photographs of 
project area (including buildings and temporary sites) 
are not available 

Take photographs of buildings and temporary sites before 
construction for verifications. 

Municipality, 
DSC 
 

Traffic congestion and public annoyance if traffic plans 
are not available 

Prepare traffic plans to prevent traffic jams and annoyances to 
the public. 

DSC 

Health hazards from sludge removed from drains Prepare a sludge management and disposal plan DSC 

Hardships to the public due to utility shifting Obtain permission from relevant authorities if sections of utility 
lines need to be shifted due to design requirements; notify people 
and restore utilities as soon as possible to overcome public 
inconvenience before formal handing of site to the contractor. 

DSC/municipality 

ADB = Asian Development Bank, DSC = Design and Supervision Consultants, DWEC = District Wage Evaluation Committee, EMP = Environment Management 
Plan. 

 
Table 5: Drainage: Anticipated Impacts and Mitigation Measures–Construction Environmental Mitigation Plan 

Project 
Activity 

Anticipated Impacts Mitigation Measures Responsibility 
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Project 
Activity 

Anticipated Impacts Mitigation Measures Responsibility 

Construction 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Nuisance to the surroundings and public 
health hazards to the workers during handling 
and disposal of accumulated water and 
sludge 

- Work in small sections 
- Provide a bypass for upstream water by providing  pumping arrangements to the 
downstream 
- Avoid manual desilting and use mechanical diggers and tools as far as possible 
- In narrow/inaccessible sections, provide winches and buckets 
- Provide workers with oils for skin protection, soap to clean up later, and PPE 
(gloves, gum boots, face masks)  
- Provide onsite training to workers on the safe handling of contaminated water 
and sludge 
- The desilted materials should be landfilled safely in designated sites in 
consultation with the municipality, preferably in the sanitary landfill site 
- Dewater the selected section and pump accumulated water downstream 
- As far as possible, let the silt dry before desilting the section 
- Avoid construction works in the rainy season 

Contractor 

Air quality deterioration and public health 
hazard due to dust generation and vehicular 
emissions during transportation, 
loading/unloading of construction materials 

- Transport required construction materials (aggregates and sand) when and as 
required; avoid temporary storage 
- Use tarpaulins, plastic sheets, and jute bags to cover the desilted material during 
transport 
- Dust suppression on surroundings by sprinkling water as required at regular 
intervals 
- Routine monitoring of dust (TSP, PM10) to meet air quality standards (Appendix 
6) 
- Limit vehicle speed. See that vehicles comply with the National Vehicle Mass 
Emission Standards, 2056 BS (Appendix 8) 
- Regular maintenance of vehicles 

Contractor 

Nuisance to the public, important 
social/cultural important sites, and schools  
due to generation of noise and vibrations and 
power horns and access due to excavations 
and vehicle movements 

- Provide information to the public about the work schedule. 
- Monitor noise levels regularly at site to meet the noise standards (Appendix 7). 
- Fit mufflers on vehicles to control noise. 
- Limit the speed of vehicles. 
- Ban the use of power horns in vehicles. 
- Regular maintenance of equipment and vehicles 
- Prohibit the operation of plants and construction vehicles between 7 p.m. and 6 
a.m. in residential areas. 
- Compensate the damages caused by vibration to structures if caused by 
construction activities. 
- Avoid working at sensitive times (during religious festivals in the area). 
- Increase the work force in sensitive areas so as to finish the work quickly. 
- Provide wooden bridges for pedestrians and metal sheets for vehicles to allow 
access across open trenches.  
- Expedite works near shops to ensure no disturbance to shops and businesses 
by maintaining access. Consider night works in busy commercial areas in 
consultation with public.  

Contractor 
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Project 
Activity 

Anticipated Impacts Mitigation Measures Responsibility 

 Health and hygiene 
(unsafe working conditions, accidents, 
transmission of communicable diseases, etc.) 

Provide regular health checkups, sanitation and hygiene, health care, and control 
of epidemic diseases to the workforce. 
Launch awareness programs concerning human trafficking and the possibility of 
spread of STDs and HIV/AIDS using brochures, posters, and signboards; make 
available first aid kits; make available protection gear (PPE) to all construction 
workers and compensate for the loss of life or any type of injuries; provide 
insurance to the workers and training in OHS and community health and safety; 
children and pregnant women should not be allowed to work. 

Municipality/ 
contractor/DSC 

Damaged community services and 
infrastructure due to construction activities 

Reinstatement of damaged community services and infrastructure Contractor 

Changes the morphology of the rivers and 
scars the environment  (if sand mining is from 
borrow pits) due to improper mining of 
construction materials (sand and gravel) 

Obtain construction materials from quarries approved by the municipality. 
Borrow pits should be leveled so as to suit the aesthetics of the area and restored 
to its original state after the project is complete. 

Municipality, 
contractor, DSC  

Disturbance to traffic during construction of a 
box culvert near the Bageshwari Temple 

Ensure smooth movement of traffic 
Provide traffic diversion/alternative routes if road closure is unavoidable, and 
inform the public through mass media and hoarding boards. 

Contractor 

Risks from accidents on site due to movement 
of public and workers 

Ensure that health and safety measures are part of the contract, which include: 

 Following standard and safe procedures, e.g. shoring in trenches 

 Prohibiting entry at construction sites to the public; barricading the area and 
provide warning signs 

 Providing PPE to the workers 

 Avoiding manual cleaning in very deep and narrow sections of the drains to 
avoid hazardous working conditions 

 Providing first aid kits at the site 

 Keeping records of accidents 

 Providing health and accident insurance to the workers 

Contractor, DSC 

AIDS = Acquired Immune Deficiency Syndrome, DSC = Design and Supervision Consultants, HIV = Human Immunodeficiency Virus, OHS = Occupational Health 
and Safety, PPE = protection gears, STD = sexually transmitted disease. 

 
Table 6: Drainage: Anticipated Impacts and Mitigation Measures–Operation and Maintenance Environmental  

Mitigation Plan 
Project Activity Anticipated Impacts Mitigation Measures Responsibility 

Operation and 
Maintenance 

Unwanted entry of wastewater from buildings; blocking/choking of drains due 
to silt and solid waste accumulation, causing flooding, mosquito breeding and 
damage to health and the environment due to non-maintenance of drains 

Monitor and prevent entry of wastewater into 
drains by enforcing strict regulations. 
Ensure regular cleaning and desilting; provide 
adequate human resources and maintenance 
equipment and tools as part of the project. 
Prevent encroachment on the drains. 

Municipality 
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B. City Roads 

88. The rapid environmental assessment for the rehabilitation of the city roads is given in 
Appendix 2. Environmental impacts during the preconstruction, construction, and operation and 
maintenance are discussed here in detail with the mitigating measures. The summary of the 
anticipated environmental impacts and the mitigation measures are given in Tables 7-9. 
 

a. Preconstruction Phase 

89. Encroachers and disruption to vendors/shops. The construction works may disrupt 
local roadside business, including vendors. Prepare resettlement Plan, notify the people, and 
implement resettlement plan and provide compensation before construction. Implementation of 
the resettlement plan (i.e., compensation) is required prior to physical and economic 
displacement of encroachers.  Social tensions will arise if the contractor’s temporary land use 
areas are not identified with the consent of the local people and owners. Prepare the details of 
the contractor’s temporary land use and other private properties and discuss with owners. The 
contractor’s facilities should be located at least 500 m away from water bodies, natural flow 
paths, important ecological habitats, and residential areas. 
  
90. Permits and legal considerations. To avoid legal obstructions resulting in delay of 
work, obtain letters of approval and agreements for (i) temporary acquisition of land and 
properties, (iii) disruption of water supply and irrigation canals, and (iv) digging of roads from the 
responsible authorities.  
 
91. False claims. False claims from people for cracked houses due to vibrations from 
excavators and rollers could be made, and changes in water quality due to construction may 
occur. So take baseline photographs of buildings and temporary sites before and after 
construction for verifications and measure water quality of rivers and streams nearby before and 
after construction. Appendix 9 gives the recommended standards for vibrations.  
 
92. Traffic management. Prepare traffic plans to prevent traffic jams, congestion, and 
annoyances to the public during construction.  
 

b. Construction Phase 
 
93. Construction management. Adverse impacts on the aesthetics of the environment, 
removal of vegetation and loss of habitats, and vibration and dust pollution and conflicts among 
owners, municipality, and contractor may result during the use of quarry sites. Use approved 
quarry sites; quarries and borrow sites should not be located in any environmentally sensitive 
areas, cultural and religious places, schools, and settlements; use alternative source for river 
sand (screened crusher sand); and restore/rehabilitate borrow pits and quarries as far as 
possible to their original conditions according to the environmental management guidelines of 
DOR.  
 
94. Pollution prevention. To prevent water and land pollution, storage of construction 
aggregates, hazardous and toxic materials, lubricating oils, and used batteries in safe areas and 
the segregation and disposal of chemical containers, packaging materials, plastic bags, etc. are 
very important. Provide training to the workforce on the safe handling of toxic materials and 
OHS measures during construction. 
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95. Excavation. Earth excavation, construction materials and stockpiling, and plying of 
vehicles will produce dust (TSP, PM10), hydrocarbons (CO, CO2, CH4), SO2, NOX, H2S, etc., 
noise, and vibrations which create nuisances to the public, important social/cultural sites, and 
schools.  
 
96. Dust and noise control. Plying of trucks on nonmetallic roads will produce huge 
amounts of dust, thereby causing the air quality to deteriorate and increasing noise levels to 
above 90 dB, affecting health. Appendixes 6 and 7 give the national ambient air quality 
standards for Nepal and the recommended noise exposure limits for the work environment. 
Mitigating measures to be employed are: (i) transporting the required construction materials 
(aggregates and sand) when and as required, and avoiding temporary storage; (ii) using 
tarpaulins, plastic sheets, and jute bags to cover the materials during transport; (iii) dust 
suppression in surroundings by sprinkling water as required at regular intervals; (iv) routine 
monitoring of dust (TSP, PM10), sound, and vibrations at regular intervals; (v) limiting vehicle 
speeds and banning power horns; (vi) seeing that vehicles comply with the National Vehicle 
Mass Emission Standards, 2056 BS (Appendix 8); (vii) fitting of mufflers on vehicles to control 
noise; (viii) regular maintenance of equipment and vehicles; (ix) prohibiting the operation of 
construction vehicles between 7 p.m. and 6 a.m. in residential areas and avoiding working at 
sensitive times (during religious festivals in the area); (x) increasing the work force in sensitive 
areas so as to finish the work quickly; (xi) providing wooden bridges for pedestrians and metal 
sheets for vehicles to allow access across open trenches; and (xii) compensating the damages 
caused by vibrations to buildings.  
 
97. Dust, air, noise, water, and land pollution, and nuisances to human beings due to the 
establishment and operations of hot mix plants and laying of bitumen, should be mitigated. Hot 
mix plants should be established at least 500 m away from human settlements on barren/waste 
lands and not on agricultural or cultivable lands; all operation areas like storage, handling, 
loading, and unloading areas shall be paved, and have a separate stormwater collection system 
with facility for separation of oil/lubricants prior to discharge; and stormwater from storage area 
shall not be directly discharged into any nearby water courses or drains. After completion of 
construction works, the site shall be restored to its previous state by undertaking clean-up 
operations. Hot mix plants shall have required measures for control of dust, air, and noise 
pollution as per the regulatory limits, and traffic diversion schemes shall be implemented during 
bitumen paving. 
  
98. Community resources. Construction activities could have adverse impacts on 
community services and infrastructure. Any adverse impacts to community assets that could be 
disturbed by construction activities, such as temples, bridges, irrigation channels, electricity 
poles, telephone lines, drinking water pipes, sewerage lines, roads, etc. will be mitigated, 
compensated, reinstated, or relocated to the satisfaction of the community.  
  
99. Occupational and community health and safety. Health and hygiene (unsafe working 
conditions, accidents, transmission of communicable diseases, etc.) should be given top priority. 
Provide regular health checkups, sanitation and hygiene, health care, and control of epidemic 
diseases to the workforce. Launch awareness programs concerning human trafficking and the 
possibility of spread of STDs and HIV/AIDS using brochures, posters, and signboards; make 
available first aid kits. Make available personal protective equipment (PPE) to all construction 
workers, compensate for the loss of life or any type of injuries, and provide insurance to the 
workers and training in OHS and community health and safety. Children and pregnant women 
should not be allowed to work.  
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100. Traffic management. Detailed traffic plans should be prepared to help in mitigating 
traffic congestion and menaces to pedestrians and businesses, especially as the construction 
works will be concentrated within the town. Traffic congestion and temporary disruption to local 
access due to open trenches, excavation across roads, or road closures due to construction 
could have impacts on pedestrians, vehicles, and businesses. To mitigate this, traffic 
management plans should be developed for areas along the construction works which are of 
utmost importance, to minimize traffic flow interference from construction activities. Advance 
local public notifications of construction activities, schedules, routings, and affected areas, 
including road closures, should be made via the municipality. Erect signage in Nepali and 
English languages. Use steel plates or other temporary materials across trench facilities in key 
areas such as footpaths; arrange for pedestrian access and sidewalks and parking areas; and 
arrange for nighttime construction for activities in congested/heavy daytime traffic areas. 
Arrange for onsite ―grievance handling.‖ Undertake trench closure and facilitate rehabilitation as 
quickly as feasible. Coordinate with the municipality traffic police division, the authority in charge 
of traffic management. Get permissions from the municipality for digging roads.   
 

d. Operation and Maintenance Phase 

101. Periodic clearing of side drains (especially before the start of the monsoons) and cross-
drainages to allow for the passage of the rainwater will help avoid drainage congestion, which 
could destroy the road. To avoid accidents that could occur due to the black-topped roads, 
enforce speed limits, traffic rules, and regulations; install warning signs, speed breakers, 
pedestrian crossings, and specific areas for bus stops due to increased number of vehicles and 
increased speeds.  Air quality will deteriorate due to increased exhaust fumes. Vehicles should 
comply with emission standards set by the government; trees should be planted along the RoW 
to act as a buffer zone to minimize dust, vehicular emissions, and sound pollution.  
Implementation of a maintenance program of the drains and road will increase the life of the 
road. 
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Table 7: Roads: Anticipated Impacts and Mitigation Measures–Preconstruction Environmental Mitigation Plan 
Project Stage Anticipated Impacts Mitigation Measures Responsibility 

Project Design Health and safety of community and 
workers 

Prepare training in Nepali (or local languages) with notes and sketches on 
community health and safety and potential occupational health and safety 

DSC 

Damage to public utilities Obtain permission from relevant authorities if sections of utility lines need to be 
shifted due to design requirements; notify people and restore utilities as soon as 
possible to overcome public inconvenience. 

DSC/municipality 
 

Preconstruction  

 
  

Disruption to roadside business, including 
vendors 

Prepare resettlement plan; notify the people; implement RP and provide 
compensation prior to displacement 
 

Municipality/DSC 

Social tensions if contractor’s temporary 
land use is not identified with the consent 
of the local people 

Prepare the details of contractor’s temporary land use and other private properties 
and discuss with owners; follow RP for temporary acquisition; contractor facilities 
should be located at least 500 m away from water bodies, natural flow paths, 
important ecological habitats, and residential areas  

Municipality/ 
contractor/DSC 

Legal obstructions resulting in delay of 
work 
 

Obtain letters of approval and agreement for (i) temporary acquisition of land and 
properties, (iii) disruption of water supply and irrigation canals, and (iii) digging of 
roads 

Municipality 
 
 

Local people may be deprived of 
opportunities, minors may be employed 

Employ local people (not under age 14) and women in jobs. 
Settle wage rate based on DWEC and provide the list of employees to DSC. 

Contractor/ DSC 
 

False claims from people for cracked 
houses due to vibrations from excavators 
and rollers; water quality changes due to 
construction 

Take baseline photographs of buildings and temporary sites before and after 
construction for verifications; measure water quality of rivers and streams nearby 
before and after construction. Appendix 9 gives the recommended standards for 
vibrations. 

Municipality/DSC 

Traffic congestion and public annoyance Prepare traffic plans to prevent traffic jams and annoyances to the public. Contractor/DSC 

DSC = Design and Supervision Consultants, DWEC = District Wage Evaluation Committee. 
 

Table 8: Roads: Anticipated Impacts and Mitigation Measures–Construction Environmental Mitigation Plan 
Project Stage Anticipated Impacts Mitigation Measures Responsibility 

Construction 
 
 
 
 
 
 
 
 
 
 
 
 

Adverse impacts on the aesthetics of the environment; 
removal of vegetation and loss of habitats; vibration 
and dust pollution; conflicts among owners, 
municipality, and contractor 

Use approved quarry sites; quarries and borrow sites should 
not be located in any environmentally sensitive areas, cultural 
and religious places, schools, and settlements; use of 
alternative source for river sand (screened crusher sand); 
restore/rehabilitate borrow pits and quarries as far as possible 
to their original conditions according to the environmental 
management guidelines of DOR. 

Contractor/DSC 

 Water and land pollution Proper storage of construction aggregates, hazardous and 
toxic materials, lubricating oils, and used batteries in safe 
areas and the proper segregation and disposal of chemical 
containers, packaging materials, plastic bags etc.; provide 
training to workforce on safe handling of toxic materials and 
OHS measures during construction. 

Contractor / DSC 
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Project Stage Anticipated Impacts Mitigation Measures Responsibility 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Construction 

 Air quality deterioration due to quarrying operations, 
movement of vehicles, operation of crusher, 
earthworks, and stockpiling of construction waste and 
construction materials 

Dust suppression on roads or at open sites by sprinkling water 
as required at regular intervals; cover earth stockpiles using 
plastic sheets or cement jute bags; routine monitoring of dust 
(TSP) to meet air quality standards (Appendix 6); limit vehicle 
speed; see that vehicles comply with the National Vehicle 
Mass Emission Standards, 2056 BS (Appendix 8); regular 
maintenance of vehicles 

Contractor/DSC 

Dust, air, noise, water, and land pollution; nuisance to 
human beings due to the establishment and 
operations of hot mix plants and laying of bitumen  
  

 

Hot mix plants should be established at least 500 m away 
from human settlements on barren/waste lands and  not on   
agricultural or cultivable  lands; all operation  areas   like   
storage,   handling,   loading,  and unloading areas shall be 
paved, and  have separate stormwater  collection  systems   
with  facility  for  separation  of oil/lubricants prior to 
discharge; stormwater from storage area shall not  be  
directly discharged into any nearby water courses/drains; 
after completion of construction works, the site  shall be 
restored  to  its  previous  state  by  undertaking  cleanup 
operations. Hot mix plants shall have required measures for 
control of dust, air, and noise pollution as per the regulatory 
limits; traffic diversion schemes shall be implemented during 
surfacing. 

Contractor/DSC 

 Noise and vibrations due to construction equipment Monitoring of noise levels regularly at site to meet the noise 
standards (Appendix 7); fit mufflers on vehicles to control 
noise; limit the speed of vehicles; ban the use of power horns 
in vehicles; regular maintenance of equipment; prohibit the 
operation of crushing plants and construction vehicles 
between 7 p.m. and 6 a.m. in residential areas; compensate 
the damages caused by vibration if caused by construction 
activities. 

Contractor/DSC 
 
 
 
 

 Reinstatement of community services and 
infrastructures 

Compensate or reinstate/relocate community assets that are 
disturbed, such as irrigation canals, electricity poles, telephone 
lines, drinking water pipes, sewerage lines, roads, etc. to the 
satisfaction of the people. 

Municipality/ 
contractor/DSC 

 Health and hygiene 
(unsafe working conditions, accidents, transmission of 
communicable diseases, etc.) 

Provide regular health checkups, sanitation and hygiene, 
health care, and control of epidemic diseases to the workforce. 
Launch awareness programs concerning human trafficking 
and the possibility of spread of STDs and HIV/AIDS using 
brochures, posters, and signboards; make available first aid 
kits; make available personal protective equipment (PPE) to all 
construction workers, and compensate for the loss of life or 
any type of injuries; provide insurance to the workers and 
training in OHS and community health and safety; children and 
pregnant women should not be allowed to work. 

Municipality/ 
contractor/DSC 
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Project Stage Anticipated Impacts Mitigation Measures Responsibility 

 Traffic congestion (temporary disruption to local 
access due to open trenches, excavation across 
roads, or road closures due to construction); road 
accidents to the public and contractor’s workers 

Develop a traffic plan to minimize traffic flow interference from 
construction activities; advance local public notification of 
construction activities, schedule, routing, and affected areas, 
including road closures; erect alternative routing signage in 
Nepali and English languages; use of steel plates or other 
temporary materials across trench facilities in key areas such 
as pedestrian access and sidewalks and parking areas; 
arrange for nighttime construction for activities in congested/ 
heavy daytime traffic areas; arrange for onsite ―grievance 
handling‖ through use of liaison officers; undertake trench 
closure and facilitate surface rehabilitation or paving as quickly 
as feasible. 

Contractor/DSC 
 

AIDS = Acquired Immune Deficiency Syndrome, DOR = Department of Roads, DSC = Design and Supervision Consultants, HIV = Human Immunodeficiency 
Virus, OHS = Occupational Health and Safety, PPE = protection gears, STD = sexually transmitted disease. 

 
Table 9: Roads: Anticipated Impacts and Mitigation Measures–Operation and Maintenance Environmental Mitigation Plan 
Project Stage Anticipated Impacts Mitigation Measures Responsibility 

Operation and 
Maintenance 

Drainage congestion could 
destroy the road 

Periodic clearing of side drains (especially before the start of the monsoons) and cross-
drainages to allow for the passage of the rainwater 

Municipality 

Accidents could occur Enforcement of speed limits, traffic rules and regulations; installation of warning signs, speed 
breakers, pedestrian crossings, and specific areas for bus stops due to increased number of 
vehicles and increased speeds 

Municipality, 
police 

Deterioration of air quality due 
to increased exhaust fumes 

Vehicles should comply with emission standards set by the government; trees should be 
planted along the RoW to act as a buffer zone to minimize dust, vehicular emissions, and 
sound pollution. 

Municipality 
 
 

No maintenance could 
decrease the life of the road 

Implementation of a maintenance program Municipality 

RoW = right of way.
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C. Sanitary Landfill 

102. The area of the landfill site (private agricultural land with four owners in ward no. 7, 
Hiraminiya VDC, Banke District) acquired is 10.93 bighas (7.3 ha), and it is 9.5 km away from 
the municipality. The airport is about 10 km away. About 8.0 km of the 9.5-km access road 
(along the Betahani Road, southeast of the municipality) is black-topped, with the remaining 1.5 
km graveled and earthen. There are no settlements in the area, and the nearest settlement is 
about 6.0 km from the site. There are no industries nearby. The landowners are willing to sell 
the land for the purpose of landfilling.  
 
103. There is no water course nearby. The groundwater table is about 15–18 m below the 
surface, as the land is on higher ground. The land acquired does not have any religious 
significance, is agricultural land, and is not forested. There are no national parks and cultural 
sites nearby, and no wildlife and protected plant species in the area. Flooding is not a problem, 
and electric power is available.  
 
104. The rapid environmental assessment for the sanitary landfill is given in Appendix 3. 
Environmental impacts and mitigating measures during preconstruction, construction, and 
operation and maintenance are discussed here in detail. The summary of the anticipated 
environmental impacts and the mitigation measures are given in Tables 10–12. 
 

1. Preconstruction Phase 

105. Manuals. Prepare training manuals/plans in Nepali with sketches on community health 
and safety and potential occupational health and safety for the community and workers.  
 
106. Green belt buffer. Provide an adequate green belt buffer around the landfill site, which 
should be at least 500 m away from residential areas and sensitive receptors to avoid odor 
nuisances.  
 
107. Leachate protection. To avoid the contamination of groundwater and surface water due 
to leachate and runoff from the landfill area and the septage sludge drying beds, undertake the 
following:  
 

(i) Confirm depth to groundwater.  
(ii) Provide an adequate liner system with low permeability, that is robust, durable 

and resistant to chemical attack, puncture, rupture, etc.; the liner system could be 
a minimum of 60 cm-thick compacted clay of permeability (k) not greater than 10-

7cm/sec, a 1.5 mm-thick high-density polyethylene (HDPE) geomembrane liner, 
and a drainage layer of 300 mm-thick granular material of permeability not 
greater than 10-2 cm/sec. 

(iii) Provide leachate collection and treatment system before disposal. The leachate 
from the landfill and septage drying beds will be collected through under drains in 
a pond and aerated. After aeration, portions of the aerated leachate will be 
recirculated in the landfill and the remaining treated in reed beds. The final 
treated effluent will be discharged into the Jalad River. 

(iv) Provide a good drainage system and collect/treat the runoff together with the 
leachate. 
 

108. Gas control. Provide gas control systems (gas vents and flaring system) to avoid 
hazards due to methane gas emissions from the landfill site. 
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109. Social tensions. To avoid social tensions/conflicts of illegal occupants and persons 
encroaching government property and acquiring of temporary land, undertake the following: 
 

(i) Delineate temporary and permanent project land (pegging) and prepare the list of 
project affected people and resources. 

(ii) Prepare RP for permanent and temporary acquisitions. 
(iii) Notify the people. 
(iv) Implement RP and provide compensation. 

 
110. Permits and legal considerations. To avoid legal obstructions resulting in delay of 
work, obtain letters of approval and agreement for (i) temporary acquisition of land and 
properties, (iii) disruption of water supply and irrigation canals, (iii) cutting of trees from the 
district forest office, and (iv) written approval/permission from the Civil Aviation Authority for the 
landfill site. 
 
111. Work camps. Establish workforce camps with sanitary amenities at designated sites 
only, so as to avoid haphazard workforce camps resulting in social stress and degradation of 
the local environment. 
 
112. Employment. The project will follow core labor standards and equal work for equal pay 
for both women and men. No children will be hired. An employment policy should be prepared 
so that the local people may not be deprived of the opportunities, thereby raising tensions and 
dissatisfaction. Wages should be settled based by a district wage evaluation committee (DWEC) 
with the list of employees.  
 
113. False claims. False claims from people for cracked houses due to excavators and 
rollers could be made, and changes in water quality due to construction may occur. Take 
baseline photographs of buildings and temporary sites before and after construction for 
verifications, and measure water quality of rivers and streams nearby before and after 
construction. 
 

2. Construction Phase 
 
114. Vegetation loss. To mitigate the impacts due to the loss of vegetation due to vegetation 
clearance for construction of project structures and fuel wood and non-timber forest products 
(NTFPs) collection by workforce, undertake the following: 
 

(i) Cut only trees that are marked and have been allowed by the district forest office. 
(ii) Plant and rear tree saplings at the rate of 25 saplings for each felled tree. 
(iii) Prohibit the use of fuel wood and timber collection. 
(iv) Prohibit illegal collection and trade of NTFPs. 
(v) Provide LPG/kerosene to the workforce. 
(vi) Stockpile the felled trees and take permission from concerned authority for their 

use. 
(vii) Compensate all private trees and community forests affected. 

 
115. Dust, vibration, and noise control. Construction of the landfill will cause air quality 
deterioration and public health hazards due to (i) dust generation and vehicular emissions from 
transportation, loading/unloading of construction materials; (ii) quarrying operations and 
operation of crushers; (iii) stockpiling of construction waste and construction materials; and (iv) 
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earthworks. Mitigating measures to be employed are: (i) transporting the required construction 
materials (aggregates and sand) when and as required, and avoiding temporary storage; (ii) 
using tarpaulins, plastic sheets, and jute bags to cover the materials during transport; (iii) dust 
suppression in surroundings by sprinkling water as required at regular intervals; (iv) routine 
monitoring for TSP, PM10, and SPM to meet air quality standards (Appendix 6); (v) limiting 
vehicle speeds; (vi) seeing that vehicles comply with the National Vehicle Mass Emission 
Standards, 2056 BS (Appendix 8); (vii) fitting of mufflers on vehicles to control noise; and (viii) 
regular maintenance of equipment and vehicles. 
 
116. Impacts due to noise and vibration from movement of vehicles, operation of crusher 
construction machineries and equipment, and horn honking should be mitigated by (i) 
monitoring of noise levels and vibrations regularly at the site to meet the standards (Appendix 7 
and 9, respectively); (ii) fitting mufflers on vehicles to control noise; (iii) limiting vehicle speeds; 
(iv) banning the use of power horns in vehicles; (v) regular maintenance of equipment; (vi) 
prohibiting the operation of crushing plants and construction vehicles during the night so as to 
cause the least disturbance; and (vii) compensating the damages caused by vibration if caused 
by construction activities.  
 
117. Water quality. Water quality deterioration could occur from runoff from stockpiled 
materials and chemical contamination from fuels and lubricants during construction; dumping of 
solid wastes; and wastewater from toilets in the camps. Mitigation measures to be employed 
are: (i) covering stockpiled materials with tarpaulins/plastic sheets; (ii) reusing excess spoils and 
materials; (iii) consulting DSC on spoil disposal sites; (iv) storage of construction aggregates, 
hazardous and toxic materials, lubricating oils, and used batteries in safe areas, and the 
segregation and disposal of chemical containers, packaging materials, plastic bags etc.; (v) 
providing training to workforce on safe handling of toxic materials and OHS measures during 
construction; (vi) prohibiting washing of vehicles next to rivers and streams; (vii) providing 
designated areas with collection bins for wastes; (ix) providing sanitary toilet facilities and 
prohibiting open defecation; and (x) checking stream water quality according to EMP.  
 
118. Water body protection. Quarrying of construction materials may change the 
morphology of the rivers and scar the environment (when sand mining from borrow pits) due to 
improper mining. Mitigation measures are: (i) obtaining construction materials from quarries 
approved by the municipality; and (ii) leveling borrow pits so as to suit the aesthetics of the area 
and restoring it to its original state after the project is complete. Quarrying/mining activities in 
river/streams for extraction of construction materials shall not be done so as not to change the 
river cross-sections and longitudinal profiles.  
 
119. Community resources. Construction activities could have adverse impacts on 
community services and infrastructure, resulting in public sentiment and tension. Any adverse 
impacts to community assets that could be disturbed by construction activities, such as, 
temples, bridges and irrigation channels, electricity poles, telephone lines, drinking water pipes, 
sewerage lines, roads, etc., will be mitigated, compensated, reinstated, or relocated to the 
satisfaction of the community.  
 
120. Social tensions. There could be an increase in crime and community stress due to 
influx of outside workforce, money, and unwanted activities. Mitigation measures are: (i) 
prohibiting gambling and alcohol consumption in contractors’ camp sites; (ii) instructing the 
outside workforce to respect the local cultures, traditions, rights etc.; and (iii) providing security 
in contractors’ camps.  
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121. Traffic management. Traffic congestion due to temporary disruption to local access 
because of construction activities can be mitigated by developing traffic plans to minimize traffic 
flow interference from construction activities; advance local public notification of construction 
activities, schedule, routing, and affected areas, including road closures; erecting alternative 
routing signage in Nepali and English languages; and arranging for onsite ―grievance handling‖ 
through the use of liaison officers.  
 
122. Occupational and community health and safety. Health and hygiene (unsafe working 
conditions, accidents, transmission of communicable diseases, etc.) should be given top priority. 
Provide regular health checkups, sanitation and hygiene, health care, and control of epidemic 
diseases to the workforce. Launch awareness programs concerning human trafficking and the 
possibility of spread of STDs and HIV/AIDS using brochures, posters, and signboards; make 
available first aid kits. Make available personal protection equipment (PPE) to all construction 
workers, compensate for the loss of life or any type of injuries, and provide insurance to the 
workers and training in OHS and community health and safety. 
 

3. Operation and Maintenance Phase 
 
123. Ensure continued awareness campaigns for no open dumping. Also, avoid open 
dumping of waste, including in and around the landfill site, and provide inert/soil cover over the 
waste spread immediately so as to avoid bird menace at the waste disposal site. Treat leachate 
to maintain to meet Ministry of Environment’s discharge standards (Appendix 10) so as to 
protect surface and groundwater contamination.   
 
124. Nuisance due to waste collection remains and waste spillage during transportation 
should be mitigated by ensuring regular waste collection, disposing of the waste directly into the 
containers, and ensuring no spillage in the surrounding area. To avoid impacts due to methane 
gas emissions from landfill, it should be ensured that the landfill gas is flared and not allowed to 
directly escape into the atmosphere. 
 
125. Care should be taken for the health and safety of the workers during waste collection 
and transportation to the disposal site. Strictly follow the potential occupational health and safety 
plan; provide personal protection equipment (PPE); avoid manual handling of waste; train 
workers on the safe handling of waste; ban wastepickers and the public from the landfill site; 
and provide medical insurance coverage for workers. 
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Table 10: Sanitary Landfill: Anticipated Impacts and Mitigation Measures–Preconstruction Environmental Mitigation Plan 
Project Activity Anticipated Impacts Mitigation Measures Responsibility 

Project Design Loss of land/livelihood, impacts due 
to solid waste processing and landfill 
development 

Identify government sites to avoid land acquisition and resettlement impacts. Municipality, DSC 

Loss of aesthetics, property values 
to neighbors due to location of solid 
waste processing and landfill 
facilities 

Select the site ideally away from the municipality development zone. Municipality, DSC 
 

Health and safety of community and 
workers 

Prepare training manuals/plans in Nepali with sketches on community health and safety 
and potential occupational health and safety, including a training manual for landfill 
operations and maintenance. 

DSC 
 

 

Odor nuisance 
 

Provide a green belt buffer around the site. 
The landfill site should be at least 500 m away from residential areas and sensitive 
receptors.   

DSC 

Contamination of groundwater and 
surface water due to leachate and 
runoff from landfill area and the 
septage sludge drying beds 

The groundwater table should be identified and appropriate protections designed as 
follows: Provide leachate collection and treatment system before disposal. The leachate 
from the landfill and septage drying beds will be collected through under drains in a 
pond and aerated. After aeration, portions of the aerated leachate will be recirculated in 
the landfill and the remaining treated in reed beds. The final treated effluent will be 
discharged into the Jalad River if it meets the effluent discharge standards of the 
government, or it will be fed back into the landfill site. 
Provide a drainage system and collect/treat the runoff together with the leachate. 
Provide a liner system with low permeability, that is robust, durable, and resistant to 
chemical attack, puncture, rupture, etc.; the liner system could be a minimum of 60 cm-
thick compacted clay of permeability (k) not greater than 10

-7
cm/sec , a 1.5 mm-thick 

HDPE geomembrane liner, and a drainage layer of 300 mm thick granular material of 
permeability not greater than 10

-2 
cm/sec. 

DSC 

Hazards due to methane gas 
emissions from landfill site 

Provide gas control systems (gas vents and flaring system)  DSC 

Preconstruction 

 
 
 
 
 
 

Social tensions/conflicts of illegal 
occupants and persons encroaching 
on government property and 
acquiring temporary land 

Delineate temporary and permanent project land (pegging) and prepare the list of 
project affected people and resources. 
Prepare resettlement plan for permanent and temporary acquisitions. 
Notify the people. 
Implement RP and provide compensation. 

Municipality, 
DSC, contractor 

Legal obstructions resulting in delay 
of work 
 

Obtain letters of approval and agreement for (i) temporary/permanent acquisition of 
land and properties, (iii) disruption of water supply, and irrigation canals, (iv) cutting 
trees from the district forest office,(iv) written approval/permission from the Civil Aviation 
Authority for the landfill site. 

Municipality, DSC 
 
 
 

Haphazard workforce camps 
resulting in social stress and 
degradation of local environment 

Establish workforce camps with sanitary amenities at designated sites only 
   

Contractor/DSC  
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Project Activity Anticipated Impacts Mitigation Measures Responsibility 

Local people may be deprived of 
opportunities, minors may be 
employed 

Employ local people (not under age 14), especially project affected families and 
women, in jobs. 
Settle wage rate based on DWEC, and provide the list of employees to DSC. 

Contractor/ DSC 
 

False claims from people; water 
quality changes due to construction 

Take baseline photographs of buildings and temporary sites before construction for 
verifications; measure water quality of groundwater and streams before construction. 

Contractor/DSC 

DSC = Design and Supervision Consultants, DWEC = District Wage Evaluation Committee, m = meter, mm = millimeter. 
 

Table 11: Sanitary Landfill: Anticipated Impacts and Mitigation Measures–Construction Environmental Mitigation Plan 
Activity Anticipated Impacts Mitigation Measures Responsibility 

Construction 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Loss of vegetation due to vegetation clearance for construction of 
project structures; fuel wood and NTFPs collection by workforce  

Cut only trees that are marked and have been approved 
by the district forest office. 
Plant and rear tree saplings at the rate of 25 saplings for 
each felled tree. 
Prohibit the use of fuel wood and timber collection. 
Prohibit illegal collection and trade of NTFPs. 
Provide LPG/kerosene to workforce. 
Stockpile the felled trees and take permission from 
concerned authority for their use. 
Compensate all private trees and community forests 
affected. 

Contractor/DSC 
 

Air quality deterioration and public health hazard due to dust generation 
and vehicular emissions due to transportation, loading/unloading of 
construction materials, quarrying operations, operation of crushers, 
earthworks, and stockpiling of construction waste and construction 
materials 

Use tarpaulins/plastic sheets to cover the materials 
during transport. 
Transport required construction materials when and as 
required; avoid temporary storage. 
Consult DSC on the designated areas for stockpiling of 
construction materials. 
Dust suppression in surroundings by sprinkling water as 
required at regular intervals. 
Routine monitoring for TSP, PM10, and SPM to meet air 
quality standards (Appendix 6) 
Limit vehicle speed. 
Fit mufflers on vehicles to control noise. 
See that vehicles and machinery comply with the 
National Vehicle Mass Emission Standards, 2056 BS 
(Appendix 8). 
Regular maintenance of vehicles 

Contractor 

Water quality deterioration from runoff from stockpiled materials, and 
chemical contamination from fuels and lubricants during construction; 
dumping of solid wastes in the river; construction of toilets in the camps  

Cover stockpiled materials with tarpaulins/plastic sheets.  
Reuse excess spoils and materials. 
Consult DSC on spoil disposal sites. 

Contractor 
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Activity Anticipated Impacts Mitigation Measures Responsibility 

 
 
 
 
 
 
 
 
 
 

 Store construction aggregates, hazardous and toxic 
materials, lubricating oils, and used batteries in safe 
areas and segregate and dispose of chemical 
containers, packaging materials, plastic bags, etc. 
Provide training to workforce on safe handling of toxic 
materials and OHS measures during construction. 
Prohibit washing of vehicles next to rivers and streams. 
Provide designated areas with collection bins for wastes. 
Provide toilet facilities and prohibit open defecation. 
Check stream water quality according to EMP. 

Nuisance due to noise and vibration from movement of vehicles, 
operation of crusher, construction machineries, and equipment, and 
horn honking  
 

Monitoring of noise and vibration levels regularly at site 
to meet the standards (Appendix 7 and 9, respectively). 
Fit mufflers on vehicles to control noise. 
Limit the speed of vehicles. 
Ban the use of power horns in vehicles. 
Regular maintenance of equipment 
Prohibit the operation of crushing plants and 
construction vehicles during the night so as to cause the 
least disturbance. 
Compensate the damages caused by vibration if caused 
by construction activities. 

Contractor/DSC 
 
 
 
 
 
 
 
 
 

Changes the morphology of the streams and scars the environment due 
to improper mining of construction materials (sand and gravel)  

Obtain construction materials from quarries approved by 
the municipality. 
Borrow pits should be leveled so as to suit the aesthetics 
of the area and to restore it to its original state after the 
project is complete. 
- Quarrying/mining activities in river/streams for 
extraction of construction materials shall not be done so 
as not to change the river cross-sections and 
longitudinal profiles. 

Contractor, DSC 

Public sentiment and tension due to damaged community services and 
infrastructures during construction 

Compensate or reinstate/relocate community assets that 
are disturbed, such as irrigation canals, electricity poles, 
telephone lines, drinking water pipes, sewerage lines, 
roads, etc. to the satisfaction of the people 

Municipality 

Increase in crime and community stress due to influx of outside 
workforce, money, and unwanted activities 

Prohibit gambling and alcohol consumption in 
contractors’ camp sites. 
Instruct the outside workforce to respect the local 
cultures, traditions, rights, etc. 
Provide security in contractors’ camps. 

Municipality, 
contractor  
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Activity Anticipated Impacts Mitigation Measures Responsibility 

Traffic congestion due to temporary disruption to local access due 
because of construction activities 

Develop a traffic plan to minimize traffic flow interference 
from construction activities. 
Advance local public notification of construction 
activities, schedule, routing, and affected areas, 
including road closures. 
Erect alternative routing signage in Nepali and English 
languages. 
Arrange for onsite ―grievance handling‖ through use of 
liaison officers. 

Contractor/DSC 

Hazards to health and hygiene and safety of workers (unsafe working 
conditions, accidents, fire hazard, transmission of communicable 
diseases, etc.) 

Provide regular health checkups, sanitation and hygiene, 
health care, and control of epidemic diseases to the 
workforce. 
Make available first aid kits, ambulances, and fire 
extinguishers in camp sites. 
Make available personal protection equipment (PPE) to 
all construction workers, and compensate for the loss of 
life or any type of injuries. 
Provide insurance to the workers and training in OHS 
and community health and safety. 
Launch awareness programs concerning human 
trafficking and the possibility of spread of STDs and 
HIV/AIDS using brochures, posters, and signboards. 
Rigorous training of workers on community health and 
safety and potential occupational health and safety 
measures.  

Contractor, 
Municipality 

AIDS = Acquired Immune Deficiency Syndrome, DSC = Design and Supervision Consultants, HIV = Human Immunodeficiency Virus, NTFP = nontimber forest 
products, OHS = Occupational Health and Safety, PPE = personal protection equipment, STD = sexually transmitted disease. 

 
 

Table 12: Sanitary Landfill: Anticipated Impacts and Mitigation Measures–Operation and Maintenance  
Environmental Mitigation Plan 

Project Activity Anticipated Impacts Mitigation Measures Responsibility 

Operation and 
Maintenance 

Groundwater and surface water contamination due 
to leachate 

Treat leachate to meet Ministry of Environment’s discharge standards 
(Appendix 10). Samples should be tested regularly to ensure 
compliance.  

Municipality 

Bird menace at the waste disposal site Avoid open dumping of waste, including in and around the landfill site, 
and provide inert/soil cover over the waste spread immediately. 

Municipality 

Nuisance due to uncollected waste and waste 
spillage during transportation 

Ensure regular waste collection.  
Waste shall be disposed of directly into the containers, and ensure no 
spillage in the surrounding area. 

Municipality  

 

Impacts due to methane gas emissions from Ensure that the landfill gas is flared and not allowed to directly escape Municipality 
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Project Activity Anticipated Impacts Mitigation Measures Responsibility 

landfill into the atmosphere. 

Health and safety hazards to workers during waste 
collection, and transportation at disposal site 

Strictly follow the potential occupational health and safety plan. 
Provide personal protection equipment (PPE). 
Avoid manual handling of waste. 
Train workers on safe handling of waste. 
Ban wastepickers and the public from the landfill site. 
Provide medical insurance coverage for workers. 

Municipality 
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D. Potential Environmental Enhancement Measures  

126. Potential environmental measures that shall be taken by the municipality are: 
 

(i) training and awareness programs in health and sanitation, occupational health 
and safety measures (OHS), community health and safety, and solid waste 
management (source separation including proper storage and delivery to the 
solid waste collection service, introduction of the 3R concept or reduce, reuse, 
and recycle) to the general public;  

(ii) technical training of the municipality management and supervision staff on 
maintenance of drainage, composting, recycling, and solid waste management, 
and in the operation and maintenance of the landfill and septage treatment plant, 
including the sludge drying beds; 

(iii) recording the efficiency of the leachate treatment plant by regularly monitoring 
the leachate characteristics; and 

(iv) employing people who live near the construction sites to provide them with short-
term economic gain, and ensuring that people employed in the longer term to 
maintain and operate the new facilities are residents of nearby communities. 

 
127. There are a number of environmental youth clubs in the municipality that could be 
mobilized to monitor the environment in the areas next to the drains and report problems to the 
municipality (e.g. illegal connections of wastewater pipes, dumping of solid waste, etc.). 
 
E. Transboundary and Cumulative Impacts 

128. There will be no environmental transboundary and cumulative impacts, e.g. air pollution, 
abstraction of water, loss of habitat or pollution of international waterways. In fact, the 
improvements and rehabilitation of the drains and solid waste management will make water 
bodies, which could eventually enter India, less polluted. Environmental and socioeconomic 
impacts have already been mentioned earlier. The project will help in the development of the 
employment opportunities and enhance the local labor skills in solid waste and drainage 
management activities. 
 
 

V. INFORMATION DISCLOSURE, CONSULTATION, AND PARTICIPATION 

129. The ADB Safeguard Policy Statement (SPS), covering both environmental and social 
safeguards, requires meaningful stakeholder consultations. Also, Rule 7 of EPR 1997 (Nepal) 
states, ―Provided that, whilst preparing the report of EIA, the proponent shall organize a public 
hearing about the proposal at the area of VDC or Municipality where the proposal is to be 
implemented and collect opinions and suggestions.‖ 
 
130. Several consultations were held in different wards with different heterogeneous groups. 
The project objectives were explained and the comments and inputs of the people were 
obtained (Table 13). Several meetings, workshops, and focus group discussions were held with 
stakeholders, mainly technical persons, to keep them abreast of the TA and to get their 
feedback for inclusion in the project design stage. DUDBC will also make copies of the IEE 
report and any other project reports available to interested people in the Nepali language (if 
required) to ensure that stakeholders understand the objectives, policy, principles, and 
procedures. 
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131. Regular consultations will be held with the affected persons during the detailed design 
stage and during construction to hear their views and concerns, approve key aspects of the 
subprojects, plan construction works to minimize disturbances and other impacts, and develop 
mechanisms wherein the stakeholders can actively participate in the monitoring and evaluation 
of the subprojects. 
 
132. The project disclosure will be done through broad public information campaigns (through 
newspapers, TV, and radio) that include the disturbances that may result from project activities, 
progress, and future plans. Comments and suggestions will be widely solicited from the 
stakeholders, and project progress reports and summaries provided. 
 
133. The detailed comments/suggestions of the participants from the Nepalgunj municipality 
are given Appendix 11. The major comments during the consultations were: 
 

(i) Potable and piped water supply is inadequate and non-affordable, leading to 
health problems, especially in the dry season. 

(ii) There is a need for water supply projects and toilets for the poor and backward 
people. 

(iii) Drainage improvements are necessary to avoid blockages and flooding. 
(iv) A sanitary landfill is badly needed to solve the solid waste management problems 

of the municipality, along with the provision of solid waste containers in the 
municipality. 

(v) Awareness programs on health, sanitation, and solid waste management are 
required. 

(vi) There is a need for public toilets. 
(vii) Skills development programs for the youths and income generation programs for 

the women should be introduced. 
 

134. The IUDP project does address all the above points. Besides major works in drainage, 
solid waste management, and road improvements, the issues of water supply, toilets (public and 
private), awareness programs, and skills development programs will be addressed by the 
community development program. 

 
Table 13: Meetings, Interactions, and Focus Group Discussions Held 

 
                                                
1
 Note: The Nepali calendar, is approximately 56 years and 8½ months ahead of the Gregorian calendar. 

S.N Date
1
 No. of 

participants 
Location Type of 

Participants 
Topics Discussed 

1 2067/11/18 16 Dhamboji  Poor and backward 
community group 

Education, health, sanitation, drinking water 
supply, economic condition of the group 

2 2067/11/18 11 Balmiki  Mixed women 
group 

Socioeconomic condition of women, DWS 
facilities, problems, and future programs of Dalit 
women 

3 2067/11/23 9 Nepalgunj 
municipality 

Users’ committee 
group 

Existing modalities of construction works, 
problems, prospect on UC in future  

4 2067/11/20 48 Fultekra  Tole Sudhar  
Sangh 

Facilities for health, education, DWS, sanitation, 
drainage in the settlement 
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135. The Feasibility Study Interim Report prepared by the IUDP consultants on Nepalgunj 
was presented to and thoroughly discussed with the municipal board, which is represented by 
all political parties, on 4 May 2011 (see Appendix 12). It was decided to request the donor to 
incorporate the following suggestions:  
 

(i) All the drains located inside the settlement area should be covered as far as 
possible.  

(ii) In case of drains located outside the settlement area, they may be lined or 
earthen as appropriate.  

(iii) With regard to other components of the project, they will be reviewed according 
to the set priority of the municipality. In municipal roads, 8 km of inner roads 
should be included for rehabilitation instead of 2 km as mentioned in the Interim 
Report.  

(iv) An excavator will be included in the list of equipment to be procured for solid 
waste management.  

(v) It has been decided to approve all the projects (drainage, municipal roads, solid 
waste management and community infrastructure) identified by the project.  

 

VI. GRIEVANCE REDRESS MECHANISM 

136. Government grievance system. As per the Local Self Governance Act 1998, the 
municipal council is responsible for evaluating the development and construction works within 
the municipality and giving necessary direction. The municipality is empowered to hear and 
settle at first instance complaints relating to compensation for damage of crops, forced labor 
and wages, water bank (ghat) and security of public properties, hidden and unclaimed 
properties, forcefully entering and staying in others’ houses, pasture, fodder, and fuel wood. It 
can form an arbitration board to hear and settle the case filled in the municipality for the 
complaints mentioned above. The municipality shall form an arbitration board to hear and settle 
the cases filed and appoint three persons, as agreed upon by the parties to a case, from among 
the persons enlisted in the list of arbitrators.  For the purpose of hearing and settling the cases 
filed under this act at first instance, the municipality shall, immediately after constitution, prepare 
a list of arbitrators, setting out their names, surnames, and addresses as well, comprising such 
persons from among the local persons, social workers, and legal experts, as are deemed 
appropriate, with the consent of such persons, and shall publish it in the municipality office for 
public information. The three arbitrators shall collectively exercise the jurisdiction of arbitrators, 
and the opinions of the majority shall be deemed the decision of the arbitrators. The arbitrators 
shall, to the extent possible, negotiate with each other on the case submitted to them and have 
the case compromised. In case the arbitrators fail to compromise, they shall exercise their 
powers and decide the case. Any party not satisfied with a decision made may appeal to the 
concerned district court within 35 days of the hearing or knowledge of the decision. 
 
137. Project-formulated grievance mechanism.  The   project-formulated   grievance 
mechanism complements the government system and will be split into three phases to quickly 
address any complaints during construction. If the complaint cannot be addressed immediately 

5 2067/11/20 31 Koreianpur  Sukumbashi group Education, health, sanitation, drinking water 
supply, economic conditions of women 

6 2067/11/20 12 NCCI Hall  Chamber of 
Commerce and 
Industry 

Municipality infrastructure issues, role of  
Nepalgunj Chamber of Commerce and Industry 
(NCCI) on development 
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by the contractor or PIU, then the three phases are activated. The system is illustrated in the 
figure below. 

 
138. First phase. In the first phase, a GRC chaired by an executive officer (EO) will come up 
with remedial measures. If the complainant is not satisfied with this decision, the issue will be 
brought up to the municipal board as the second phase. 
 
139. Second phase. The project manager of the project implementation unit (PIU) is to 
activate the project GRC. This process is not to supersede or impede on the country's formal 
grievance processes. The GRC will meet as needed to determine the merit of each grievance, 
and resolve grievances within a month of receiving the complaint. The GRC, with a minimum of 
three members, will be headed by the EO. Members of the committee may also include local 
government representatives (VDC, DDC),  representatives of affected persons, affected group 
with  one  male  and  one  female,  a  representative of vulnerable people’s  organizations active 
in the area concerned, a social safeguards consultant, the NGO, and a  representative from the 
project. The committee thus appointed should be sanctioned by the municipal board. The 
timebound GRC process is illustrated in the figure below. 
 
140. Complaints should be addressed to the PIU or municipality. The PIU will keep records of 
all  grievances  received,  including  contact  details  of  complainant,  date  the  complaint  was 
received, nature of grievance, agreed corrective actions, and the date these were affected, and 
the final outcome. The GRC should provide the concerns of the complainants on issues relating 
to negative and physical impacts that they conceive would occur by the implementation of the 
particular project subcomponent. All complaints should be signed with complete information on 
name, contact address, and phone number if any so that the person can be contacted when 
required. An acknowledgement to the effect that the complaint has been received by the 
coordinator’s office should be promptly sent to the complainants. All complaints received should 
be first registered, categorized, and prioritized.  The  GRC should analyze  and  assess  the 
concerns  raised  by  the  affected parties, and  have  discussions and  consultations with  them. 
Records of all such proceedings should be maintained, for future reference, and the attendance 
of all participants with their signatures, in particular the complainants and affected groups, 
should be recorded. If grievances cannot be addressed, the matters are brought to higher 
authorities (which could be the municipal board, court, or central government). 
 
141. Third phase. If the person is still not satisfied, then he/she can go to either the court or 
MPPW, as a third phase.  
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Figure 4: Flow Diagram for Conflict Resolution and Grievance Redress Mechanism 
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VII. ENVIRONMENT MANAGEMENT PLAN 

142. The basic objectives of the EMP are to: 
 

(i) ensure that all mitigation measures and monitoring requirements will actually be 
carried out at different stages of project implementation and operation—pre-
construction, construction, and operation and maintenance; 

(ii) recommend a plan of action and a means of testing the plan to meet existing 
and projected environmental problems; 

(iii) establish the roles and responsibilities of all parties involved in the project’s 
environmental management; 

(iv) describe mitigation measures to be implemented to avoid or lessen adverse 
environmental impacts and maximize positive impacts; 

(v) ensure implementation of recommended actions aimed at managing and 
enhancing the environment; and 

(vi) ensure that the environment is protected and developed to meet the needs and 
safeguard the interests of the local people and other stakeholders. 

 
143. This EMP will be incorporated into the bidding and contract documents, and the 
contractor will make available a budget for all environmental mitigation measures.  
 
A.  Environmental Monitoring 

144. The IEE lists the mitigation measures, the parameters to be monitored (including 
location, monitoring method, and frequency), and the responsible person/institution for 
mitigation and monitoring. The program will evaluate: (i) the extent and severity of the adverse 
environmental impacts as compared to what was predicted; (ii) how effective the mitigating 
measures were and compliance with the regulations; and (iii) the overall effectiveness of the 
EMP. A sample environmental monitoring report template is provided in Appendix 13.  
 
145. The environmental monitoring of the project includes field supervision and reporting of 
project activities prior to and during the project construction and operation in order to ensure 
that the works are being carried out in accordance with the approved design, and that the 
environmental mitigation measures are fully implemented in accordance with the EMP. 
. 
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Table 14: Drainage: Preconstruction Environmental Monitoring Plan 
Project Activity Mitigation measures Location Responsible 

for Mitigation 
Monitoring Method  Frequency Responsible  

for Monitoring 

Preconstruction 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Preconstruction 

Delineate /peg project land  required and 
prepare the list of project affected people 
and resources. 
Prepare resettlement plan. 

Along the drain 

alignment and 

Right of Way 

Municipality Compare with the cadastral 
map; record area of land, 
number of affected people, 
houses, and resources, and 
total cost 

Once prior to start 
of construction 

Municipality 

Implement compensatory measures 
according to the resettlement plan in 
compliance with government and ADB 
legislations for the removal of 
encroachments. 
 

Encroached sites 

along the drain 

alignment and 

Right of Way  

Municipality 
 

 

As suggested in the 
resettlement 
plan (see if all payments and 
arrangements have been 
made to the satisfaction of 
the people)  

As required Municipality 

Prepare the details of contractor’s 
temporary land use and other private 
properties, delineate the land, and discuss 
with owners. 
Submit to DSC. 
Follow resettlement plan for temporary 
acquisition. 

Within the 
municipality  

Municipality, 
contractor and 
land owner 

Visual inspection and 
discussions with the 
landowners; see if contracts 
have been signed with the 
land owners 

Once prior to start 
of construction 

Municipality, 
contractor, 
DSC 

Obtain letters of approval and agreement 
for (i) temporary acquisition of land and 
properties, (ii) digging of roads from the 
municipality, and (iii) cutting of trees from 
the district forest office, and following its 
rules and regulations.  

All drain 
rehabilitation sites 

Municipality Drafting contract letters with 
land owner and contractor; 
application letters to district 
forest office; follow-up 
required permits before 
construction starts 

Once prior to start 
of construction 

Municipality, 
contractor, 
DSC 

Employ local people (not under age 14) 
and women in jobs. 
Settle wage rate based on DWEC and 
provide the list of employees to DSC. 

Construction sites Contractors/ 
DSC 
 

Check records of people 
employed, including age and 
wages. 

Start of 
construction and 
then once every 
month 

Municipality, 
DSC 

Take baseline photographs of buildings 
and temporary sites before construction for 
verifications. 

Construction sites Contractors/ 
DSC 
 

Take photographs and keep 
records. 

Once prior to start 
of construction 

Municipality, 
DSC 

Prepare traffic plans to prevent traffic jams 
and annoyances to the public. 

All drain 
rehabilitation sites 

DSC, 
Contractor 

Visual inspection and 
hearing of complaints from 
the public 

Every day during 
construction 
duration 

Municipality, 
DSC, 
contractor 

Prepare a sludge management and 
disposal plan 

All drain 
rehabilitation sites 

DSC, contractor Visual inspection and 
hearing of complaints from 
the public 

Once a week to 
inspect the 
disposal site 

DSC 

Obtain permission from relevant 
authorities if sections of utility lines need to 
be shifted due to design requirements; 

Along the drain 
alignment 

DSC, 
municipality 

Observation and drawings 
from utility offices 

Once before 
construction 

DSC, 
Municipality 



 

 

 

4
5

 

Project Activity Mitigation measures Location Responsible 
for Mitigation 

Monitoring Method  Frequency Responsible  
for Monitoring 

notify people and restore utilities as soon 
as possible to overcome public 
inconvenience before formal handing of 
site to the contractor. 

ADB = Asian Development Bank, DSC = Design and Supervision Consultants, DWEC = District Wage Evaluation Committee. 
 

Table 15: Drainage: Construction Environmental Monitoring Plan 
Project 
Activity 

Mitigation Measures Location Responsible 
for Mitigation 

Monitoring Method  Frequency Responsible  
for 
Monitoring 

Construction 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Construction 

Work in small sections. 
Provide a bypass for upstream water by 
providing  pumping arrangements to the d/s. 
Avoid manual desilting and use mechanical 
diggers and tools as far as possible. 
In narrow/inaccessible sections, provide 
winches and buckets. 
Provide workers with oils for skin protection 
and soap to clean up later, as well as PPE 
(gloves, gum boots, face masks). 
Provide onsite training to workers on the safe 
handling of contaminated water and sludge. 
The desilted materials should be landfilled 
safely in designated sites in consultation with 
the municipality, preferably in the sanitary 
landfill site. 
Dewater the selected section and pump 
accumulated water downstream 
As far as possible, let the silt dry before 
desilting the section. 

Avoid construction works in the rainy season. 

All drain 
rehabilitation 
sites 

Construction 
contractor 

Check construction schedule/site 
observations 

Once before start 
of construction 
and weekly 
during 
construction 

Municipality 

Transport required construction materials 
(aggregates and sand) when and as required; 
avoid temporary storage. 
Use tarpaulins/plastic sheets to cover the 
desilted material during transport. 
Dust suppression in surroundings by sprinkling 
water as required at regular intervals. 
Routine monitoring of dust (TSP, PM10) to meet 
air quality standards (Appendix 6) 
Limit vehicle speed and see that vehicles 

Transport 
routes 

Construction 
contractor 

Site observations, construction 
contractor records; informal 
discussions with workers and 
people residing nearby 

Weekly DSC 
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Project 
Activity 

Mitigation Measures Location Responsible 
for Mitigation 

Monitoring Method  Frequency Responsible  
for 
Monitoring 

comply with the National Vehicle Mass 
Emission Standards, 2056 BS (Appendix 8). 
Regular maintenance of vehicles 
 

Provide information to the public about the 
work schedule. 
Monitor noise levels regularly at site to meet 
the noise standards (Appendix 7). 
Fit mufflers on vehicles to control noise. 
Limit the speed of vehicles. 
Ban the use of power horns in vehicles. 
Regular maintenance of equipment and 
vehicles. 
Prohibit the operation of plants and 
construction vehicles between 7 p.m. and 6 
a.m. in residential areas. 
Compensate the damages caused by vibration 
to structures if caused by construction 
activities. 
Avoid working at sensitive times (during 
religious festivals in the area). 
Increase the work force in sensitive areas so 
as to finish the work quickly. 
Provide wooden bridges for pedestrians and 
metal sheets for vehicles to allow access 
across open trenches. 
Reinstatement of damaged community 
services and infrastructure 

Construction 
sites 

Contractor Site observations, contractor 
records; informal discussions 
with workers and people residing 
nearby 

Weekly DSC 

To avoid improper mining of construction 
materials (sand and gravel): 
- Obtain construction materials from quarries 
approved by the municipality. 
- Borrow pits should be leveled so as to suit the 
aesthetics of the area, and restore it to its 
original state after the project is complete. 

Mining sites DSC Visual observation Once before start 
of the project and 
then monthly 

Municipality 

During box culvert construction near the 
Bageshwari Temple: 
- Ensure smooth movement of traffic. 
- Provide traffic diversion/alternative routes if 
road closure is unavoidable, and inform the 
public through mass media and hoarding 

Culvert site Contractor Check construction schedule/site 
observations/contractor records; 
informal discussions with workers 
and people residing nearby 

Weekly DSC 
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Project 
Activity 

Mitigation Measures Location Responsible 
for Mitigation 

Monitoring Method  Frequency Responsible  
for 
Monitoring 

boards. 

Provide regular health checkups, sanitation 
and hygiene, health care, and control of 
epidemic diseases to the workforce; make 
available first aid kits; make available 
protection gears (PPE) to all construction 
workers and compensate for the loss of life or 
any type of injuries; provide insurance to the 
workers and training in OHS and community 
health and safety; children and pregnant 
women should not be allowed to work. 

Project sites Municipality/ 
contractor/DSC 

Check health records; clinic and 
first aid facilities; health 
complaints; number of trainings 
provided; check list of workers 
and whether insurance has been 
provided 

Every week DSC 

Ensure that health and safety measures are 
part of the contract, which include: 

 Follow standard and safe procedures, e.g. 
shoring in trenches. 

 Prohibit entry at construction sites to the 
public; barricade the area and provide 
warning signs. 

 Provide PPE to the workers. 

 Avoid manual cleaning in very deep and 
narrow sections of the drains to avoid 
hazardous working conditions. 

 Provide first aid kits at the site. 

 Keep records of accidents. 

 Provide health and accident insurance to 
the workers. 

All sites Contractor Site observations/ 
informal discussion with workers; 
check accident records 

Randomly DSC 

DSC = Design and Supervision Consultants, PPE = personal protection equipment. 
 

Table 16: Drainage: Operation and Maintenance Environmental Monitoring Plan 
Project Activity Mitigation Measures Location Responsible for 

Mitigation 
Monitoring 
Method 

 Frequency Responsible  for 
Monitoring 

Operation and 
Maintenance 

Monitor and prevent entry of wastewater into drains by 

enforcing strict regulations. 

Ensure regular cleaning and desilting; provide adequate 
human resources and maintenance equipment and tools 
as part of the project. 
Prevent encroachment on the drains. 

All drain 
sites  

Municipality Site 
observations 

Randomly Municipality 
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Table 17: Roads: Preconstruction Environmental Monitoring Plan 

Project 
Activity 

Mitigation measures Location Responsible for 
Mitigation 

Monitoring Method  Frequency Responsible  
for Monitoring 

Project 
Design 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Prepare training in Nepali (or local languages) with 
notes and sketches on community health and safety 
and potential occupational health and safety 

Design office DSC Review information 
for errors and quality 

Twice (once after 
first draft and once 
before final) 
approval) 

Municipality and 
experts as 
required 

Obtain permission from relevant authorities if 
sections of utility lines need to be shifted due to 
design requirements; notify people and restore 
utilities as soon as possible to overcome public 
inconvenience. 

Relevant offices 
and authorities for 
permissions and 
areas to be affected 

DSC/municipality 
 

Final check at sites 
with information 
provided by relevant 
authorities and 
people 

As required Municipality 

Prepare the details of contractor’s temporary land 
use and other private properties and discuss with 
owners; follow negotiations for temporary 
acquisition; contractor facilities should be located at 
least 500 m away from water bodies, natural flow 
paths, important ecological habitats, and residential 
areas.  

Contractor’s 
temporary land use 
sites 

Contractor/DSC Review if contracts 
have been signed 
with landowners to 
their satisfaction. 

Once before 
construction starts 

Municipality 

Obtain letters of approval for digging of roads. Along the alignment Contractor 
 
 

Check whether 
approvals have been 
received from the 
municipality. 

Once before 
construction starts 

DSC 

Employ local people (not under age 14) and women 
in jobs; settle wage rate based on DWEC and 
provide the list of employees to DSC. 

Construction site Contractor 
 

Check age and 
wages of employees 
and whether they 
are local or not. 

Once a week DSC 

Take baseline photographs of buildings and 
temporary sites before and after construction for 
verifications; measure water quality of rivers and 
streams nearby before and after construction. 

Along the alignment DSC Check data and 
photographs before 
and after and assess 
impacts.  

Twice (once before 
construction and 
once after) 

Municipality 

Prepare traffic plans to prevent traffic jams and 
annoyances to the public. 

Along the alignment DSC/contractor Observation Daily Municipality 

DSC = Design and Supervision Consultants, DWEC = District Wage Evaluation Committee. 
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Table 18: Roads: Construction Environmental Monitoring Plan 
Project 
Activity 

Mitigation Measures Location Responsible 
for Mitigation 

Monitoring Method  Frequency Responsible  for 
Monitoring 

Construction 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Construction 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Dust suppression on roads by sprinkling water 
as required at regular intervals; cover earth 
stockpiles using plastic sheets or cement jute 
bags; routine monitoring of dust (TSP) to meet 
air quality standards (Appendix 6); limit vehicle 
speed; see that vehicles comply with the 
National Vehicle Mass Emission Standards, 
2056 BS (Appendix 8); regular maintenance of 
vehicles 

Construction 
sites 

Contractor Visual observation; air 
quality analysis; vehicle 
maintenance records; 
renewal of ―green 
stickers‖ 

Once a week DSC 

Hot mix plants should be established at least 
500 m away from human settlements on 
barren/waste lands and  not on   agricultural 
or cultivable  lands; all operation  areas   like   
storage,   handling,   loading, and unloading 
areas shall be paved, and  have separate 
storm water  collection  system   with  facility  
for  separation  of oil/lubricants prior to 
discharge; stormwater from storage area 
shall not  be  directly discharged into any 
nearby water courses/drains; after completion 
of construction works, the site  shall be 
restored  to  its  previous  state  by  
undertaking  clean-up operations. Hot mix 
plants shall have required measures for 
control of dust, air, and noise pollution as per 
the regulatory limits; traffic diversion schemes 
shall be implemented during bitumen paving. 

Construction 
areas and hot 
mix plant sites 

Contractor/DSC Visual inspection; air and 
noise quality analyses; 
feedback from nearby 
residents 

Once a week 
during operation of 
hot mix plants and 
once after 
construction is over 

DSC 

Monitoring of noise levels regularly at site to 
meet the noise standards (Appendix 7); fit 
mufflers on vehicles to control noise; limit the 
speed of vehicles; ban the use of power horns 
in vehicles; regular maintenance of equipment; 
prohibit the operation of crushing plants and 
construction vehicles between 7 p.m. and 6 a.m. 
in residential areas; compensate the damages 
caused by vibration if caused by construction 
activities. 

Construction 
sites 

Contractor 
 
 
 
 
 
 

Sound level monitoring Once a week DSC 

Compensate or reinstate/relocate community 
assets that are disturbed, such as irrigation 
canals, electricity poles, telephone lines, 
drinking water pipes, sewerage lines, roads, etc. 

Affected areas 
along 
alignment 

Contractor Field observation to 
visually assess if 
disturbed community 
assets have been 

Once construction 
is over 

Municipality/DSC 
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Project 
Activity 

Mitigation Measures Location Responsible 
for Mitigation 

Monitoring Method  Frequency Responsible  for 
Monitoring 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

to the satisfaction of the people. reinstated 

Provide regular health checkups, sanitation and 
hygiene, health care, and control of epidemic 
diseases to the workforce; make available first 
aid kits; make available protection gears (PPE) 
to all construction workers and compensate for 
the loss of life or any type of injuries; provide 
insurance to the workers and training in OHS 
and community health and safety; children and 
pregnant women should not be allowed to work. 

Project sites Municipality/ 
contractor/DSC 

Check health records; 
clinic and first aid 
facilities; health 
complaints; number of 
trainings provided; check 
list of workers and 
whether insurance has 
been provided 

Every week DSC 

Develop a traffic plan to minimize traffic flow 
interference from construction activities; 
advance local public notification of construction 
activities, schedule, routing, and affected areas, 
including road closures; erect alternative routing 
signage in Nepali and English languages; use of 
steel plates or other temporary materials across 
trench facilities in key areas such as pedestrian 
access and sidewalks and parking areas; 
arrange for nighttime construction for activities 
in congested/heavy daytime traffic areas; 
arrange for onsite ―grievance handling‖ through 
use of liaison officers; undertake trench closure 
and facilitate surface rehabilitation or paving as 
quickly as feasible. 

Project site Contractor 
 

Visual observation of 
traffic; complaints from 
travelers and the public; 
existence of signage and 
effectiveness of speed 
control and diversion 
measures 

Every week DSC 

DSC = Design and Supervision Consultants, OHS = Occupational Health and Safety. 
 

Table 19: Roads: Operation and Maintenance Environmental Monitoring Plan 
Project Activity Mitigation Measures Location Responsible 

for Mitigation 
Monitoring Method Frequency Responsible  

for Monitoring 

Operation and 
Maintenance 
 
 
 
 
 
 
 
 

Periodic clearing of side drains (especially before the start 
of the monsoons) and cross-drainages to allow for the 
passage of the rainwater 

Along the road 
drains 

Municipality Visual observation Weekly Municipality 

Enforcement of speed limits, traffic rules and regulations; 
installation of warning signs, speed breakers, pedestrian 
crossings, and specific areas for bus stops due to 
increased number of vehicles and increased speeds 

Along the road Municipality, 
Police 

Visual observation; 
number of accidents 

Twice a 
month 

Municipality, 
police 

Vehicles should comply with emission standards set by 
the government; trees should be planted along the RoW 
to act as a buffer zone to minimize dust, vehicular 
emissions and sound pollution 

Along the road 
and at road 
junctions 

Municipality 
 
 

Visual observation; 
air quality 
measurement 
(NOx, PM10, SO2, 

Once every 6 
months 

Municipality 
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Project Activity Mitigation Measures Location Responsible 
for Mitigation 

Monitoring Method Frequency Responsible  
for Monitoring 

SPM) 

Implementation of a maintenance program to increase 
road life 

Along the road Municipality Visual inspection of 
the road with 
photographs 

Once every 6 
months 

Municipality 

NOx = nitrous oxides, SO
2
 = sulphur dioxide, SPM = suspended particulate matter. 

 
Table 20: Sanitary Landfill: Preconstruction Environmental Monitoring Plan 

Project Activity Mitigation Measures 

Location 

 
Responsible 
for Mitigation 

Monitoring Method Frequency Responsible  
for 
Monitoring 

Project Design 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Identify government site to avoid land acquisition 
and resettlement impacts. 

Landfill site Municipality, 
DSC 

Site visits, discussions 
with the local people 

As required Municipality 

Select the site, ideally away from the municipality 
development zone. 

Landfill site Municipality, 
DSC 
 

Site visits, discussions 
with the local people 

As required Municipality 

Prepare training manuals/plans in Nepali with 
sketches on community health and safety and 
potential occupational health and safety, including 
a training manual for landfill operations and 
maintenance. 

Design office DSC 
 
 

Review of the 
manuals/plans by experts 
as required 

Twice (review of 
first draft and final 
with expert’s 
opinions) 

Municipality 

Provide a green belt buffer around the site 
The landfill site should be at least 500 m away 
from residential areas and sensitive receptors.   

Landfill site DSC Site visits, discussions 
with the local people 

Once Municipality 

The groundwater table should be more than 2 m 
below the ground surface. 
Provide leachate collection and treatment system 
before disposal.  
Provide a drainage system and collect/treat the 
runoff together with the leachate. 
Provide a liner system with low permeability, that 
is robust, durable, and resistant to chemical 
attack, puncture, rupture, etc.; the liner system 
could be a minimum of 60 cm-thick compacted 

Landfill site DSC Review of the design by 
experts as required 

Twice (review of 
first draft and final 
with expert’s 
opinions) 

Municipality 
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Project Activity Mitigation Measures 

Location 

 
Responsible 
for Mitigation 

Monitoring Method Frequency Responsible  
for 
Monitoring 

 
 
 
 
 
 
 

clay of permeability (k) not greater than 10
-

7
cm/sec, a 1.5 mm-thick HDPE geomembrane 

liner, and a drainage layer of 300 mm-thick 
granular material of permeability not greater than 
10

-2 
cm/sec. 

Provide gas control systems (gas vents and 
flaring system) 

Landfill site DSC Review of the design by 
experts as required 

Twice (review of 
first draft and final 
with expert’s 
opinions) 

Municipality 

Preconstruction 

 
Delineate temporary and permanent project land 
(pegging) and prepare the list of project affected 
people and resources. 
Prepare RP for permanent and temporary 
acquisitions. 
Notify the people. 
Implement RP and provide compensation. 

Landfill site Municipality, 
DSC, contractor 

Review records of loss of 
private properties, 
affected people and 
resources, and cost 
implications. 
See if all payments and 
arrangements have been 
made to the satisfaction 
of the people. 

As required Municipality 

Obtain letters of approval and agreement for (i) 
temporary acquisition of land and properties, (ii) 
disruption of water supply and irrigation canals, 
(iii) cutting of trees from the district forest office, 
and (iv) written approval/permission from the Civil 
Aviation Authority for the landfill site. 

Municipality Municipality, 
DSC 
 
 
 

See whether written 
approvals have been 
received from the 
authorities. 

Once Municipality 

Establish workforce camps with sanitary 
amenities at designated sites only. 
   

Project site Contractor/DSC  
 

Visual inspections of 
wastewater disposal, solid 
waste management, 
noise and air pollution, 
health of workforce, 
potable drinking water, 
kerosene availability 

Once before start 
of project and then 
monthly 

DSC 

Employ local people (not under age 14) and 
women in jobs. 
Settle wage rate based on DWEC and provide the 
list of employees to DSC. 

Project site Contractor/DSC 
 

Check/verify list of 
employees, age of 
employees, wages 

Every month DSC 

Take baseline photographs of buildings and Project site Contractor/DSC Photographs and water Twice (before and DSC 
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Project Activity Mitigation Measures 

Location 

 
Responsible 
for Mitigation 

Monitoring Method Frequency Responsible  
for 
Monitoring 

temporary sites before construction for 
verifications; measure water quality of 
groundwater and streams before construction. 

and 
surroundings 

sampling and testing 
before construction and 
after construction is over. 

after construction) 
for photographs 
and monthly for 
water quality 

 
Table 21: Sanitary landfill: Construction Environmental Monitoring Plan 

Project 
Activity 

Mitigation Measures 

Location 

 
Responsible for 
Mitigation 

Monitoring Method Frequency Responsible  
for 
Monitoring 

Construction 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Cut only trees that are marked and 
have been approved by the district 
forest office. 
Plant and rear tree saplings at the 
rate of 25 saplings for each felled 
tree. 
Prohibit the use of fuel wood and 
timber collection. 
Prohibit illegal collection and trade 
of NTFPs. 
Provide LPG/kerosene to workforce. 
Stockpile the felled trees and take 
permission from concerned authority 
for their use. 
Compensate all private trees and 
community forests affected. 

Landfill site Contractor/DSC 
 

Check records of trees cut and 
planted; whether 
LPG/kerosene is available in 
camp site, and whether 
affected private trees and 
community forests are 
compensated 

As required Municipality 

Use tarpaulins/plastic sheets to 
cover the materials during transport. 
Transport required construction 
materials when and as required; 
avoid temporary storage. 
Consult DSC on the designated 
areas for stockpiling of construction  
Materials. 
Transport required construction 
materials when and as required; 
avoid temporary storage. 
Dust suppression in surroundings by 
sprinkling water as required at 

Landfill site and 
access road to 
landfill site 

Contractor Air quality analyses for TSP, 
PM10, and SPM; visual 
inspection if water is sprinkled 
or not; check vehicle 
maintenance records and 
―green stickers‖ for vehicle 
emission standards 

Visual observations; during 
construction/every day to 
see if sprinkling is done and 
every week for air quality 
analyses 

DSC 
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Project 
Activity 

Mitigation Measures 

Location 

 
Responsible for 
Mitigation 

Monitoring Method Frequency Responsible  
for 
Monitoring 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

regular intervals 
Routine monitoring  for TSP, PM10 
to meet air quality standards 
(Appendix 6) 
Limit vehicle speed. 
Fit mufflers on vehicles to control 
noise. 
See that vehicles and machinery 
comply with the National Vehicle 
Mass Emission Standards, 2056 BS 
(Appendix 8). 
Regular maintenance of vehicles 

Cover stockpiled materials with 
tarpaulins/plastic sheets.  
Reuse excess spoils and materials. 
Consult DSC on spoil disposal sites. 
Storage of construction aggregates, 
hazardous and toxic materials, 
lubricating oils, and used batteries in 
safe areas, and the segregation and 
disposal of chemical containers, 
packaging materials, plastic bags, 
etc. 
Provide training to workforce on 
safe handling of toxic materials and 
OHS measures during construction. 
Prohibit washing of vehicles next to 
rivers and streams. 
Provide designated areas with 
collection bins for wastes. 
Provide sanitary toilet facilities and 
prohibit open defecation. 
Check stream water quality 
according to EMP. 

Landfill site and 
surroundings 

Contractor Visual observations; water 
quality of receiving waters, 
including groundwater 

Once a month DSC 

Monitoring of noise levels regularly 
at site to meet the noise standards 
(Appendix 7). 
Fit mufflers on vehicles to control 
noise. 
Limit the speed of vehicles. 

Landfill site and 
access road to 
landfill site 

Contractor/DSC 
 
 
 
 
 

Observations; measurement of 
sound levels; feedback from 
nearby residents 

Every week DSC 
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Project 
Activity 

Mitigation Measures 

Location 

 
Responsible for 
Mitigation 

Monitoring Method Frequency Responsible  
for 
Monitoring 

Ban the use of power horns in 
vehicles. 
Regular maintenance of equipment. 
Prohibit the operation of crushing 
plants and construction vehicles 
during the night so as to cause the 
least disturbance. 
Compensate the damages caused 
by vibration if caused by 
construction activities. 

 
 
 
 

Obtain construction materials from 
quarries approved by the 
municipality. 
Borrow pits should be leveled so as 
to suit the aesthetics of the area and 
restore it to its original state after the 
project is complete. 
Quarrying/mining activities in 
river/streams for extraction of 
construction materials shall not be 
done so as not to change the river 
cross-sections and longitudinal 
profiles. 

Quarries Construction 
contractor, DSC 

Visual inspection; discussion 
with locals; discharge 
measurements of streams 
before and during 
construction; changes in 
cross-section of the stream 

During construction every 
month 

DSC 

Compensate or reinstate/relocate 
community assets that are disturbed 
such as irrigation canals, electricity 
poles, telephone lines, drinking 
water pipes, sewerage lines, roads, 
etc. to the satisfaction of the people. 

Landfill site and 
surroundings 
and quarry sites 

Contractor, 
municipality 

Field observation to visually 
assess if disturbed community 
assets are reinstated 

As required Municipality 

Prohibit gambling and alcohol 
consumption in contractors’ camp 
sites. 
Instruct the outside workforce to 
respect the local cultures, traditions, 
rights, etc. 
Provide security in contractors’ 
camps. 

Labor camps Contractor  Crime records and causes; 
camp issues; enforcement of 
remedies; security situation in 
camps 

Once a month or as 
required 

Municipality 

Develop a traffic plan to minimize 
traffic flow interference from 
construction activities. 

Access road to 
landfill site 

Contractor/DSC Visual observation of traffic; 
complaints from people; 
existence of signage and 

Every week DSC 
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Project 
Activity 

Mitigation Measures 

Location 

 
Responsible for 
Mitigation 

Monitoring Method Frequency Responsible  
for 
Monitoring 

Advance local public notification of 
construction activities, schedule, 
routing, and affected areas, 
including road closures. 
Erect alternative routing signage in 
Nepali and English languages. 
Arrange for onsite ―grievance 
handling‖ through use of liaison 
officers. 

effectiveness of speed control 
and diversion measures 

Provide regular health checkups, 
sanitation and hygiene, health care, 
and control of epidemic diseases to 
the workforce. 
Make available first aid kits, 
ambulances, and fire extinguishers 
in camp sites. 
Make available personal protection 
equipment (PPE) to all construction 
workers and compensate for the 
loss of life or any type of injuries. 
Provide insurance to the workers 
and rigorous training in OHS and 
community health and safety. 
- Launch awareness programs 
concerning human trafficking and 
the possibility of spread of STDs 
and HIV/AIDS using brochures, 
posters, and signboards. 

Landfill site Contractor, 
 

Health records; records of 
outbreak of diseases; 
maintenance of health clinic; 
health complaints; number of 
awareness programs 
launched; number of persons 
trained 

Every week DSC, 
municipality 

AIDS = Acquired Immune Deficiency Syndrome, DSC = Design and Supervision Consultants, EMP = Environmental Management Plan, HIV = Human 
Immunodeficiency Virus, LPG = Liquefied Petroleum Gas, OHS = Occupational Health and Safety, PPE = personal protection equipment, SPM = suspended 
particulate matter, STD = sexually transmitted disease. 
 

Table 22: Sanitary Landfill: Operation and Maintenance Environmental Monitoring Plan 
Project Activity Mitigation Measures 

Location 

 
Responsible 
for Mitigation 

Monitoring Method Frequency Responsible  
for Monitoring 

Operation and 
Maintenance 

Treat leachate to meet Ministry of 
Environment’s discharge standards 
(Appendix 10); measure groundwater 

Treated effluent of 
leachate treatment plant 
at the landfill site and 

Municipality Sampling and effluent and 
groundwater quality 
measurement to meet MOE’s 

Once in 2 
months 

Municipality 
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Project Activity Mitigation Measures 

Location 

 
Responsible 
for Mitigation 

Monitoring Method Frequency Responsible  
for Monitoring 

and receiving water.  receiving waters. discharge standards 
 

Avoid open dumping of waste, 
including in and around the landfill 
site, and provide inert/soil cover over 
the waste spread immediately. 

Landfill site Municipality Visual observation Once a 
week 

Municipality 

Ensure regular waste collection.  
Waste shall be disposed directly into 
the containers and ensure no spillage 
in the surrounding area. 

Municipality streets Municipality  
 

Observation and strict 
enforcement 

Daily Municipality 

Ensure that the landfill gas is flared 
and not allowed to directly escape into 
the atmosphere. 

Landfill site and vicinity Municipality Air quality measurement 
(SPM, SO2, CH4, 24-hour 
average NH3, 1-hour average 
CO) 

Once in 6 
months 

Municipality 

Strictly follow the potential 
occupational health and safety plan 
Provide personal protection equipment 
(PPE). 
Avoid manual handling of waste. 
Train workers on safe handling of 
waste. 
Ban wastepickers and the public from 
the landfill site. 
Provide medical insurance coverage 
for workers. 

Landfill site and waste 
handlers in municipality 

Municipality Observation and strict 
enforcement 

Once a 
week 

Municipality 

CO = carbon monoxide, MOE = Ministry of Environment, SO2 = sulfur dioxide, SPM = suspended particulate matter. 
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B. Implementation Arrangements 

1. Executing Agency 

146. The executing agency will be the MPPW, working through its Department of Urban 
Development and Building Construction (DUDBC), and will be responsible for overall strategic 
guidance, technical supervision, execution of the project, and ensuring compliance with the loan 
covenants. The DUDBC will establish a project coordination office (PCO), led by a full-time 
project director to execute the project; he/she will have no other duties within the DUDBC or 
elsewhere. The project director, supported by other PCO staff and consultants, will: (i) 
coordinate all activities under the project; (ii) be responsible for overall project implementation, 
monitoring, and supervision, ensuring that gender and inclusion issues are addressed 
substantively in the project cycle; and (iii) report through the Director General of DUDBC to the 
Secretary of MPPW. Representatives from Department of Roads, DWSS, and SWMTSC will be 
nominated to work with the PCO in reviewing technical reports of subprojects, ensure policy and 
design coherence, and advise the PCO and project implementation units (PIUs) at municipal 
level on technical matters of subproject components. The PCO will be staffed by one officer 
responsible for environmental compliance monitoring to ensure project implementation in 
accordance with ADB and government safeguard requirements. The PCO will be supported by 
a project management support consultant (PMSC) staffed with an environmental specialist to 
assist PCO in overseeing relevant activities of the project. The PCO will submit environmental 
reports to ADB on a semiannual basis. 
 
 
2. Implementing Agencies 

147. Each project municipality will be the implementing agency for the subprojects, with a 
project implementation unit (PIU) headed by a project manager. In each municipality, a 
municipal project management committee (MPMC) will be established in order to discuss 
project implementation issues, enhance collaboration among relevant departments and 
organizations, and expedite decision-making processes, with an aim of achieving intended 
project output and outcome. MPMC will be chaired by the executive officer (EO) and comprise 
relevant department heads of the respective municipality; the social development officer of the 
municipality; chief of the divisional office of DUDBC, DWSS, and other relevant government 
departments; representatives from district development committee and district women 
development office; four members representing the local disadvantaged communities; 
nongovernment organizations (NGOs); women's groups; the private sector (to be selected by 
the groups themselves, not to be nominated by the EO or the all-party mechanism in order to 
retain some accountability to the groups they represent); and the respective project manager 
working as member and convener of the MPMC. The PIU will be staffed by one officer 
responsible for monitoring contractor’s compliance with the EMP as well as preparing 
environmental reports to PCO.  The PIUs will be supported by an environmental specialist in the 
design and supervision consultant firm. The PIU will submit environmental reports on a quarterly 
basis to the PCO.  
 
148. Environmental safeguards implementation arrangements. Environmental 
management plans (EMPs) were prepared for each municipality as part of the initial 
environmental examination (IEE) reports, and an environmental assessment and review 
framework (EARF) was prepared to guide environmental assessment and reporting for 
subprojects to be defined after Board approval. The following are institutional roles and 
responsibilities to ensure EMPs are implemented during design and construction stages.  
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149. Project coordination office (PCO). The PCO will appoint one staff to oversee the 
monitoring of environmental safeguards implementation. In general, this staff will oversee 
contractor’s compliance with the environmental management plans, public complaints, PIU 
environmental monitoring, and reporting to ADB. With assistance from the environmental 
specialist on the project management support consultant (PMSC) team, the PCO is responsible 
for the following activities related to environmental safeguards: (i) confirming that IEEs with 
EMPs are updated, where necessary, by design supervision consultants (DSC) in accordance 
with ADB’s Safeguard Policy Statement (SPS, 2009), based on detailed designs, and submitted 
to ADB for review and approval prior to contract award; (ii) confirming EMPs are included in the 
bidding documents and civil works contracts; (iii) ensuring contractor EMPs are prepared by 
contractors prior to construction and endorsed by PIUs; (iv) establishing a system to monitor 
environmental safeguards of the project, including monitoring the indicators set out in the 
monitoring plan of the EMP; (v) facilitating and confirming overall compliance with all 
government rules and obtaining all required environmental clearances and any other 
environmental permits prior to contract award; (vi) supervising and providing guidance to the 
PIUs to properly carry out environmental monitoring and reporting; (vii) reviewing, monitoring, 
and evaluating the effectiveness with which the EMPs are implemented, and recommending 
necessary corrective actions to be taken as necessary; (viii) consolidating quarterly 
environmental monitoring reports from PIUs and submitting semiannual environmental 
monitoring reports to ADB; (ix) ensuring timely disclosure of final IEE/EMPs in locations and 
forms accessible to the public; and (x) addressing, recording, and reporting on any grievances 
brought about through the grievance redress mechanism in a timely manner as per the IEEs. 
 
150. Project implementation units (PIUs): The four PIUs will appoint one staff to oversee 
the monitoring of environmental safeguards implementation. The PIU, with the assistance of 
DSC environmental specialists, will do the following: (i) ensure the draft IEE/EMP prepared 
during the feasibility study is updated during detailed design stage, where necessary; (ii) ensure 
EMPs are included in bidding documents and civil works contracts; (iii) ensure overall 
compliance with all government rules and obtain all required environmental clearances as well 
as any other environmental permits prior to contract award; (iv) oversee implementation of 
EMPs, including environmental monitoring; (v) take corrective actions when necessary to 
ensure no major environmental impacts; (vi) submit quarterly environmental monitoring reports 
to the PCO; and (vii) address any grievances brought about through the grievance redress 
mechanism in a timely manner as per the IEEs. Table 23 outlines the general responsibilities.  
 

Table 23: Institutional Roles and Responsibilities in Environmental Monitoring 
S.N. Organization Roles and Responsibilities 

1 DUDBC, project 
coordination 
office (PCO) 

Ensure that all environmental measures to be adopted during different phases of 
project design, implementation, and operation have been fully adhered to as per the 
approved IEE report.  

2 Project 
implementation unit 
(PIU) 

Ensure that mitigation measures as mentioned in the IEE report are incorporated in 
the final engineering design of the project. 
Acquire permits and approval for project construction. 
Ensure all environmental measures prescribed by approved IEE have been fully 
adopted. 
Ensure that the roles and responsibilities to be borne by the consultants, NGO, 
municipality, and the contractor are incorporated in the respective agreements. 
Assist municipality in source registration and transfer of land ownership. 
Monitor water quality during the survey and design phase. 

3 Municipality Ensure all environmental measures to be adopted in the project design, construction, 
and operation phase have been incorporated. 
Source registration and transfer of land ownership in the name of the municipality. 
Make users and the public aware of environmental aspects that are to be complied 
with. Arrange and acquire land for the system . 

4 Beneficiary Ensure that hazard dumping of all wastes is controlled. 
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S.N. Organization Roles and Responsibilities 

community Implement activities to support maintenance of water quality of the system. 
Ensure public participation through the municipality during project construction and 
operation. 
Assist other stakeholders, including the municipality, in environmental management 
and related activities.     

DSC= design and supervision consultants, IEE= initial environmental examination, NGO= nongovernment 
organization, PCO= project coordination office. 
 

3. Reporting 

151. The reporting system should be based on site supervision to see whether mitigation 
measures are carried out according to the monitoring plan. The construction contractor should 
develop an environmental mitigation execution plan (EMEP) based on the EMP. The EMEP 
should be approved by the municipality and the DSC. The contractor should prepare and submit 
monthly progress reports to PIU and DSC. DSC is responsible for checking the monthly 
progress reports submitted by the contractor, and field verifying whether or not the contractor 
has complied with the approved conditions as stated in the EMEP. The contractor’s monthly 
progress report should contain information on the works carried out and the results of all 
monitoring and investigation works performed during that particular month. The report should 
also include cases of compliance and noncompliance and the corresponding further mitigation 
measures to be adopted to correct the noncompliances, and also include the outcome of the 
monitoring, important issues identified, and the measures to be undertaken to ameliorate them. 
The reports will suggest corrective actions where necessary.  
 
152. The PIU, with help from the DSC environmental specialist, should then prepare a 
quarterly environmental monitoring report based on the monthly report submitted by the 
contractor, and submit this to the PIU and municipality for review. The report is developed 
based on field inspection, investigation, consultation, and information given in the monitoring 
report.  The quarterly progress reports are submitted to the PCO. The PCO will submit 
semiannual reports to ADB. 
 
C. Cost Estimates  

153. Costs of all mitigation measures during the construction phase will be included in the 
tender and contract documents and will be borne by the contractors. The contractors and 
engineers should be made aware of the importance of meeting environmental safeguard 
standards in the contracts, and the importance of preparing, submitting, and getting the EMEP 
(to be prepared for each subproject, according to the EMP) approved before construction starts. 
A 1-day awareness training has been estimated at $1,000.  An NGO will be hired to facilitate 
community awareness and participation programs on an intermittent basis for 5 years. The 
costs for the public awareness specialist, support team, and IEC (information, education, and 
communication) materials have been earmarked as $30,000 per year. 
 
154. All costs related to cutting of trees, their transport to the approved location, and works 
related to environmental mitigation shall be borne by the project itself. It is mandatory to plant 25 
saplings for every tree cut and maintain them for 5 years. The unit cost of $600 includes the 
cost of 25 saplings, including rearing them for 5 years. 
 
155. The annual and total environmental cost for 5 years is given in Table 24. 
 

Table 24: Indicative Cost of EMP Implementation 
S. Description  Unit Cost Total Cost Source of 
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N. (US$) (US$) Funds 

1 Environmental specialist 
a) PMC: 24 person-months 
b) DSC: 18 person-months  for three towns, but 6 person-months 
for Dharan 

 
3,000 
2,500 
 

 
72,000 
150,000 

PMC 
package 
DSC package 

2 Public awareness campaign and IEC (on an intermittent basis) 30,000 per 
year 

150,000 Project cost 

3 EMP awareness training for contractors and engineers (1-day 
training) 

Lump sum 1,000 Project cost 

4 Cost of tree plantation and rearing for 5 years at $600 per tree 
(to be finalized after detailed design by DSC) 

600 12,000 Project cost 

5 Air, noise, and water quality monitoring (specific sites will be 
provided to construction contractors after detailed design and 
awarding of the contract) 

Lump sum 5,000 Contractor 
cost 

6 Cost of mitigation measures according to EMP by the contractor  - - Contractor 
cost 

DSC = Design and Supervision Consultant, EMP = Environmental Management Plan. 

 
D. Implementation Schedule 

156. The project implementation schedule is given in Figure 5 for a period of 5 years. Most of 
the activities have been scheduled on a continuous basis. The executing agency, after review 
of any revised IEEs (based on any changes made during detailed design), will forward 
t h e s e  to ADB for review and approval prior to issuance  of   tender documents. Before 
construction, DUDBC will develop detailed responsibilities and requirements for contractors and 
will provide detailed cost estimates of mitigation measures and environmental monitoring in the 
construction contracts. DUDBC will also detail the responsibilities of their environmental 
management offices and prepare their work schedules. Before operation, DUDBC will develop 
detailed work plans for environmental management and monitoring during operation based on 
the EMP. These work plans will be submitted to the concerned persons to help them supervise 
implementation. 
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Loan Negotiations

Loan Effectiveness

Project EA & IA Preliminary Tasks

a Establish Municipal PIUs

b Engagement of PCO and PIU Staff 

c Selection & Engagement of PMC & DSCs

A Water Supply 

1 Rehabilitation

2 Augmentation

3 Distribution Expansion

B Drainage Channel Strengthening Works

A Drainage

B Sanitation

C Solid Waste Management

D Municipal Roads

A Drainage

B Sanitation

C Solid Waste Management

D Municipal Roads

A Drainage

B Sanitation

C Solid Waste Management

D Municipal Roads

A Capacity Building of MPPW & Municipalities

B GESI and Community Development Program

Part C : Project Implementation and Assistance

A PMC and DSC's Mobilized 

B Design, Supervision & Quality Control

C Community Relations & Awareness Program

D Project Monitoring & Evaluation

Nepalgunj Municipality

Part B : Urban Governance

20172011

Part A : Urban Infrastructure Developmment

Dharan Municipality

Janakpur Municipality

Siddarthanagar Municipality

421 2 1 2
Ref Activity

2012 2013 2014 2015 2016

3 33 4 1 3 4 212 3 4 1 2 3 44 1

Construction phaseProcurement period

Design phase

Figure 5: Proposed Project Loan Implementation Schedule 
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VIII. CONCLUSIONS AND RECOMMENDATIONS 

157. Overall, the impacts of the project will be very positive, benefitting the environment and 
the people. Some negative impacts (dust, noise, traffic problems, access to buildings, etc.) are 
anticipated during implementation, but only in specific areas and for short duration.  It is 
expected that the adverse environmental impacts of the planned subprojects will, in general, not 
be significant and can be easily and reasonably mitigated through mitigation measures and 
regular monitoring during design, construction, and operation. 
 
158.  If the project is properly implemented and environmental issues are duly considered, 
there will be a significant improvement in the health of the environment and people due to the 
proposed subproject, and thereby an improvement in the quality of life. 

 
159. Although primarily a category B subproject under ADB environmental categorization, the 
subproject’s sanitary landfill subproject requires an environmental impact assessment (EIA) 
under EPR 1997. The EIA, for government purposes, will be done by the DSC. Prior to 
commencement of detailed design and finalization of land acquisition, this IEE, together with the 
scope and ToR, will be formally submitted to the principal regulatory authority (the MoE) by the 
proponent (the DUDBC) as the ―proposal‖ required under the regulations to initiate the approval 
process. 
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APPENDIX 1:  DRAINAGE: RAPID ENVIRONMENTAL ASSESSMENT (REA) CHECKLIST 
Instructions: 
 

(i)  The project team completes this checklist to support the environmental classification of a project. It is to be 
attached to the environmental categorization form and submitted to the Environment and Safeguards Division 
(RSES) for endorsement by the Director, RSES and for approval by the Chief Compliance Officer.  

(ii) This checklist focuses on environmental issues and concerns. To ensure that social dimensions are adequately 
considered, refer also to ADB's (a) checklists on involuntary resettlement and indigenous peoples; (b) poverty 
reduction handbook; (c) staff guide to consultation and participation; and (d) gender checklists. 

 

(iii) Answer the questions assuming the ―without mitigation‖ case. The purpose is to identify potential impacts. Use 
the ―remarks‖ section to discuss any anticipated mitigation measures. 

 

 
Country/Project Title:   
 
Sector Division:     
 

Screening Questions Yes No Remarks 

A. PROJECT SITING 

IS THE PROJECT AREA… 

   

 densely populated? x  The municipality has a population 
density of 6,000 people per km

2
. 

 heavy with development activities?   x It is a commercial hub for the 
midwestern development region. 

 adjacent to or within any environmentally sensitive areas? 
 

   

 Cultural heritage site  
 

x  Only the surroundings of the 
Bageshwari Temple are annually 
flooded, and drainage improvements 
will solve this problem. 

 Protected area 
 

 x  

 Wetland 
 

 x  

 Mangrove 
 

 x  

 Estuarine 
 

 x  

 Buffer zone of protected area 
 

 x  

 Special area for protecting biodiversity  
 

 x  

 Bay 
 

 x  

B.   POTENTIAL ENVIRONMENTAL IMPACTS 

WILL THE PROJECT CAUSE… 

   

 impacts on the sustainability of associated sanitation and 
solid waste disposal systems and their interactions with other 
urban services? 

 

 x A sanitary landfill site and septage 
drying beds are included in the 
project. 

NEP: Preparing the Integrated Urban Development Project 

SAUD 
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Screening Questions Yes No Remarks 

 deterioration of surrounding environmental conditions due to 
rapid urban population growth, commercial and industrial 
activity, and increased waste generation to the point that 
both manmade and natural systems are overloaded and the 
capacities to manage these systems are overwhelmed? 

 x The project will enhance the existing 
environmental conditions of the 
areas. Good construction practices 
will be specified in the EMP so as to 
deter deterioration of existing 
environmental conditions. 

 degradation of land and ecosystems (e.g. loss of wetlands 
and wild lands, coastal zones, watersheds, and forests)? 

 x Not applicable 

 dislocation or involuntary resettlement of people?  x The existing roads are to be 
improved and rehabilitated. 

 disproportionate impacts on the poor, women and children, 
indigenous peoples, or other vulnerable group? 

 

 x Not applicable. The subproject will, 
in fact, be beneficial because of 
improved roads with job 
opportunities. 

 degradation of cultural property and loss of cultural heritage 
and tourism revenues? 

 

 x No cultural property and heritage 
sites lie along the existing roads 
which are to be rehabilitated. 

 occupation of low-lying lands, floodplains, and steep hillsides 
by squatters and low-income groups, and their exposure to 
increased health hazards and risks due to pollutant 
industries? 

 

 x Not applicable 

 water resource problems (e.g. depletion/degradation of 
available water supply, deterioration for surface and ground 
water quality, and pollution of receiving waters)? 

 

 x Not applicable 

 air pollution due to urban emissions? 
 

x  Air pollution due to dust and 
construction vehicles during 
rehabilitation of the roads will occur, 
but mitigation measures will be 
mentioned in the EMP. 

 risks and vulnerabilities related to occupational health and 
safety due to physical, chemical, and biological hazards 
during project construction and operation? 

 

x  Risks and vulnerability during 
construction and operation are 
temporary, reversible, and short-term 
in duration. The EMP will include 
mitigation measures related to 
occupational health and safety. 

 road blocking and temporary flooding due to land excavation 
during rainy season? 

 

x  A traffic management plan will form 
part of the EMP so that roadblocks 
are minimized. Excavation during the 
rainy season will be avoided. 

 noise and dust from construction activities? 
 

x  Good construction practice to 
mitigate noise and dust pollution will 
be part of the EMP. 

 traffic disturbances due to construction material transport 
and wastes?  

 

x  A traffic management plan will form 
part of the EMP so that roadblocks 
are minimized. 

 temporary silt runoff due to construction?  
 

x  Good construction practices to 
mitigate soil erosion and silt runoff 
will be part of the EMP. 

 hazards to public health due to ambient, household, and 
occupational pollution, thermal inversion, and smog 
formation? 

 x Not applicable 

 water depletion and/or degradation?  
 

 x Not applicable 

 overpaying of ground water, leading to land subsidence, 
lowered ground water table, and salinization? 

 x Not applicable 
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Screening Questions Yes No Remarks 

 contamination of surface and ground waters due to improper 
waste disposal? 

 x A sanitary landfill disposal site and 
septage drying beds will be provided. 

 pollution of receiving waters resulting in amenity losses, 
fisheries and marine resource depletion, and health 
problems? 

 x A sanitary landfill disposal site and 
septage drying beds will be provided 
so the drains will not be polluted. 

 large population influx during project construction and 
operation that causes increased burden on social 
infrastructure and services (such as water supply and 
sanitation systems)? 

 x As only rehabilitation of drains will be 
done, a large number of construction 
workers will not be necessary. The 
local labor available will suffice. 

 social conflicts if workers from other regions or countries are 
hired?  

 

 x As only rehabilitation of drains will be 
done, a large number of construction 
workers will not be necessary. The 
local labor available will suffice. 

 risks to community health and safety due to the transport, 
storage, and use and/or disposal of materials such as 
explosives, fuel, and other chemicals during operation and 
construction? 

 x Not applicable 

 community safety risks due to both accidental and natural 
hazards, especially where the structural elements or 
components of the project are accessible to members of the 
affected community or where their failure could result in 
injury to the community throughout project construction, 
operation, and decommissioning? 

x  The EMP will include mitigation 
measures related to occupational 
health and safety. 

 

Climate Change and Disaster Risk Questions  

The following questions are not for environmental categorization. They 
are included in this checklist to help identify potential climate and 
disaster risks. 

Yes No Remarks 

 Is the project area subject to hazards such as earthquakes, floods, 
landslides, tropical cyclone winds, storm surges, tsunami, or 
volcanic eruptions and climate changes? 

 

x  The project area is prone to 
annual floods, and the 
drainage subproject will 
remedy the existing problems. 

 Could changes in temperature, precipitation, or extreme events 
patterns over the project lifespan affect technical or financial 
sustainability (e.g., increased extreme rainfall increases flooding, 
damaging proposed infrastructure)?  

 

 x The design of the drainage 
system will consider the worst 
flooding scenario. 

 Are there any demographic or socioeconomic aspects of the project 
area that are already vulnerable (e.g., high incidence of 
marginalized populations, rural-urban migrants, illegal settlements, 
ethnic minorities, women or children)? 

 

 x Not applicable 

 Could the project potentially increase the climate or disaster 
vulnerability of the surrounding area (e.g., by paving vulnerable 
groundwater recharge areas, or using water from a vulnerable 
source that is relied upon by many user groups, or encouraging 
settlement in earthquake zones)? 

 

 x Not applicable 
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APPENDIX 2:  URBAN DEVELOPMENT: REHABILITATION OF CITY ROADS: RAPID 
ENVIRONMENTAL ASSESSMENT (REA) CHECKLIST 

Instructions: 
 

(i)  The project team completes this checklist to support the environmental classification of a project. It is to be 
attached to the environmental categorization form and submitted to the Environment and Safeguards Division 
(RSES) for endorsement by the Director, RSES and for approval by the Chief Compliance Officer.  

 
(ii) This checklist focuses on environmental issues and concerns. To ensure that social dimensions are adequately 

considered, refer also to ADB's (a) checklists on involuntary resettlement and indigenous peoples; (b) poverty 
reduction handbook; (c) staff guide to consultation and participation; and (d) gender checklists. 

 

(iii) Answer the questions assuming the ―without mitigation‖ case. The purpose is to identify potential impacts. Use 
the ―remarks‖ section to discuss any anticipated mitigation measures. 

 

 
Country/Project Title:   
 
Sector Division:     
 

Screening Questions Yes No Remarks 

A. PROJECT SITING 

IS THE PROJECT AREA… 
 

 
 
 

 
 
 

 

 densely populated? x  The municipality has a population 
density of 6,000 people per sq.km 

 heavy with development activities?   x It is a commercial hub for the 
midwestern Development  Region. 

 adjacent to or within any environmentally sensitive areas? 
 

   

 Cultural heritage site  
 

 x  

 Protected area 
 

 x  

 Wetland 
 

 x  

 Mangrove 
 

 x  

 Estuarine 
 

 x  

 Buffer zone of protected area 
 

 x  

 Special area for protecting biodiversity  
 

 x  

 Bay 
 

 x  

B.   POTENTIAL ENVIRONMENTAL IMPACTS 

WILL THE PROJECT CAUSE… 
 

   

 impacts on the sustainability of associated sanitation and 
solid waste disposal systems and their interactions with other 
urban services? 

 

 x Drains will be part of the road 
rehabilitation. A sanitary landfill site 
and septage drying beds are 
included in the project. 

NEP: Preparing the Integrated Urban Development Project 

SAUD 
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Screening Questions Yes No Remarks 

 deterioration of surrounding environmental conditions due to 
rapid urban population growth, commercial and industrial 
activity, and increased waste generation to the point that 
both manmade and natural systems are overloaded and the 
capacities to manage these systems are overwhelmed? 

 

 x The project will enhance the existing 
environmental conditions of the 
areas. Good construction practices 
will be specified in the EMP so as to 
deter deterioration of existing 
environmental conditions. 

 degradation of land and ecosystems (e.g. loss of wetlands 
and wild lands, coastal zones, watersheds, and forests)? 

 

 x Not applicable 

 dislocation or involuntary resettlement of people? 
 

 x The existing roads are to be 
improved and rehabilitated. 

 disproportionate impacts on the poor, women and children, 
indigenous peoples, or other vulnerable group? 

 

 x Not applicable. The subproject will, 
in fact, be beneficial to women and 
children because of improved 
drainage. 

 degradation of cultural property and loss of cultural heritage 
and tourism revenues? 

 

 x No cultural property and heritage 
sites lie along the existing drainage 
system which is to be rehabilitated. 

 occupation of low-lying lands, floodplains, and steep hillsides 
by squatters and low-income groups, and their exposure to 
increased health hazards and risks due to pollutant 
industries? 

 

 x Not applicable 

 water resource problems (e.g. depletion/degradation of 
available water supply, deterioration for surface and ground 
water quality, and pollution of receiving waters)? 

 

 x Not applicable 

 air pollution due to urban emissions? 
 

x  Air pollution due to dust and 
construction vehicles during 
rehabilitation of the drains will occur, 
but mitigation measures will be 
mentioned in the EMP. 

 risks and vulnerabilities related to occupational health and 
safety due to physical, chemical and biological hazards 
during project construction and operation? 

 

x  Risks and vulnerability during 
construction and operation are 
temporary, reversible, and short-term 
in duration. The EMP will include 
mitigation measures related to 
occupational health and safety. 

 road blocking and temporary flooding due to land excavation 
during rainy season? 

 

x  A traffic management plan will form 
part of the EMP so that roadblocks 
are minimized. Excavation during the 
rainy season will be avoided. 

 noise and dust from construction activities? 
 

x  Good construction practice to 
mitigate noise and dust pollution will 
be part of the EMP. 

 traffic disturbances due to construction material transport 
and wastes?  

 

x  A traffic management plan will form 
part of the EMP so that roadblocks 
are minimized. 

 temporary silt runoff due to construction?  
 

x  Good construction practice to 
mitigate soil erosion and silt runoff 
will be part of the EMP. 

 hazards to public health due to ambient, household, and 
occupational pollution, thermal inversion, and smog 
formation? 

 

x  Not applicable 

 water depletion and/or degradation?  
 

 x Not applicable 



 Appendix 2 69 
 

 

6
9

 

Screening Questions Yes No Remarks 

 overpaying of ground water, leading to land subsidence, 
lowered ground water table, and salinization? 

 

 x Not applicable 

 contamination of surface and ground waters due to improper 
waste disposal? 

 

 x Construction waste disposal will be 
part of the EMP. 

 pollution of receiving waters resulting in amenity losses, 
fisheries and marine resource depletion, and health 
problems? 

 

 x Not applicable 

 large population influx during project construction and 
operation that causes increased burden on social 
infrastructure and services (such as water supply and 
sanitation systems)? 

 

 x As only rehabilitation of existing 
roads will be done, a large number of 
construction workers will not be 
necessary. The local labor available 
will suffice. 

 social conflicts if workers from other regions or countries are 
hired?  

 

 x As only rehabilitation of existing 
roads will be done, a large number of 
construction workers will not be 
necessary. The local labor available 
will suffice. 

 risks to community health and safety due to the transport, 
storage, and use and/or disposal of materials such as 
explosives, fuel, and other chemicals during operation and 
construction? 

 

 x Transport, storage, and use of fuel 
will be part of the EMP. 

 community safety risks due to both accidental and natural 
hazards, especially where the structural elements or 
components of the project are accessible to members of the 
affected community or where their failure could result in 
injury to the community throughout project construction, 
operation, and decommissioning? 

 

x  The EMP will include mitigation 
measures related to occupational 
health and safety. 

 

Climate Change and Disaster Risk Questions  

The following questions are not for environmental categorization. 
They are included in this checklist to help identify potential climate 
and disaster risks. 
 

Yes No Remarks 

 Is the project area subject to hazards such as earthquakes, floods, 
landslides, tropical cyclone winds, storm surges, tsunami, or 
volcanic eruptions and climate changes (see Appendix I)? 

 

x  The project area is prone to 
annual floods, and the road and 
drainage subproject will remedy 
the existing problems. 

 Could changes in temperature, precipitation, or extreme events 
patterns over the project lifespan affect technical or financial 
sustainability (e.g., increased extreme rainfall increases flooding, 
damaging proposed infrastructure)?  

 

 x The design of the road drainage 
system will consider the worst 
flooding scenario. 

 Are there any demographic or socioeconomic aspects of the 
project area that are already vulnerable (e.g., high incidence of 
marginalized populations, rural-urban migrants, illegal settlements, 
ethnic minorities, women or children)? 

 

 x Not applicable 

 Could the project potentially increase the climate or disaster 
vulnerability of the surrounding area (e.g., by paving vulnerable 
groundwater recharge areas, or using water from a vulnerable 
source that is relied upon by many user groups, or encouraging 
settlement in earthquake zones)? 

 

 x Not applicable 
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APPENDIX 3: SOLID WASTE MANAGEMENT: RAPID ENVIRONMENTAL ASSESSMENT 
(REA) CHECKLIST 

Instructions: 
 

(i)  The project team completes this checklist to support the environmental classification of a project. It is to be attached to 
the environmental categorization form and submitted to the Environment and Safeguards Division (RSES) for 
endorsement by the Director, RSES and for approval by the Chief Compliance Officer. 

(ii) This checklist focuses on environmental issues and concerns. To ensure that social dimensions are adequately 
considered, refer also to ADB's (a) checklists on involuntary resettlement and Indigenous Peoples; (b) poverty 
reduction handbook; (c) staff guide to consultation and participation; and (d) gender checklists. 

(iii) Answer the questions assuming the ―without mitigation‖ case. The purpose is to identify potential impacts. Use the 
―remarks‖ section to discuss any anticipated mitigation measures. 

 

 

Country/Project Title: 
Country/Project Title:   

Sector Division:       
 

Screening Questions Yes No Remarks 

A. PROJECT SITING 

IS THE PROJECT AREA… 
 

 
 
 

 
 
 

 

 densely populated?  x The proposed landfill site is located about 9.5 
km away from the city, and is presently 
uninhabited. 

 heavy with development activities?   x The surrounding area is vacant land with no 
development activity going on. 
 

 adjacent to or within any environmentally sensitive 
areas? 

 

   

 Cultural heritage site 
 

 x  

 Protected area 
 

 x  

 Wetland 
 

 x  

 Mangrove 
 

 x  

 Estuarine 
 

 x  

 Buffer zone of protected area 
 

 x  

 Special area for protecting biodiversity  
 

 x  

 Bay 
 

 x  

B. POTENTIAL ENVIRONMENTAL IMPACTS 

WILL THE PROJECT CAUSE… 
 

   

 impacts associated with transport of wastes to the 
disposal site or treatment facility? 

 

 x Only covered vehicles will be used to transport 
the municipal solid waste. 

 impairment of historical/cultural monuments/areas 
and loss/damage to these sites? 

 

 x There are no historical/cultural 
monuments/areas adjacent to or within the 
vicinity of the project site. 

NEP: Preparing the Integrated Urban Development Project 

SAUD 
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Screening Questions Yes No Remarks 

 degradation of aesthetic and property value loss? 
 

 x No degradation of aesthetic and property 
value loss, as the site is far away from the 
municipality 

 nuisance to neighboring areas due to foul odor and 
influx of insects, rodents, etc.? 

 

 x There are no human settlements within a 1 km 
radius of the proposed landfill site. The 
nearest settlement is 6 km away. 

 dislocation or involuntary resettlement of people?  
 

 x No dislocation or involuntary resettlement, as 
the landfill site is located on private land 
without any settlements. 

 disproportionate impacts on the poor, women and 
children, indigenous peoples, or other vulnerable 
groups? 

 

 x Not applicable. The subproject will not affect 
indigenous peoples or other vulnerable 
groups. In fact, it will be beneficial to women 
and children because of improved sanitation. 

 risks and vulnerabilities related occupational health 
and safety due to physical, chemical, biological, and 
radiological hazards during project construction and 
operation? 

 

 x Risks and vulnerability during construction are 
temporary, reversible, and short-term in 
duration. The EMP includes mitigation 
measures related to occupational health and 
safety. 

 public health hazards from odor, smoke from fire, 
and diseases transmitted by flies, insects, birds, and 
rats? 

 

 x An operation and maintenance (O&M) manual 
will be developed as part of the subproject. 

 deterioration of water quality as a result of 
contamination of receiving waters by leachate from 
land disposal system? 

 

 x The landfill site will have a leachate collector 
and treatment system (both for the solid waste 
and the septage sludge). The leachate will be 
aerated in a collection pond, partly 
recirculated, and partly treated in reed beds. 
The effluent will be regularly monitored and 
ensured to conform to MoE standards 
(Appendix 9) before being discharged.  

 contamination of ground and/or surface water by 
leachate from land disposal system? 

 

 x The landfill will have liners/impervious clay as 
per international standards. 

 land use conflicts? 
 

 x The landfill site will be clearly demarcated and 
so far there are no plans for town 
development in the surrounding areas. 

 pollution of surface and ground water from leach ate 
coming from sanitary landfill sites, or methane gas 
produced from decomposition of solid wastes in the 
absence of air, which could enter the aquifer or 
escape through soil fissures at places far from the 
landfill site?  

 

 x The landfill is being designed according to the 
Guidelines for Solid Waste Management 
Project in the Municipalities of Nepal, 
SWMRMC. The technical details and O&M 
manual will ensure that the leachate and gas 
produced during the operation of the landfill 
are contained and regularly monitored. 

 inadequate buffer zone around landfill site to 
alleviate nuisances?  

 

 x An adequate buffer zone of 100 m will be 
designed around the landfill site. 

 road blocking and/or increased traffic during 
construction of facilities? 

 

 x Road blocking or traffic diversion will not be 
required during the construction of the landfill 
site. However, vehicular movement and 
material deliveries will temporarily increase 
the traffic volume during construction. This will 
be site-specific in nature. The EMP will ensure 
measures (e.g. a traffic plan) are included to 
mitigate the impacts. 

 noise and dust from construction activities? 
 

x  Expected during construction activities, but 
temporary and short-term. The EMP will 
ensure measures to mitigate the impacts. 



72 Appendix 3 

7
2

 

Screening Questions Yes No Remarks 

 temporary silt runoff due to construction? 
 

 x The impacts will be temporary and short-term 
in duration. The EMP will ensure measures to 
mitigate the impacts by the contractor.  

 hazards to public health due to inadequate 
management of landfill site caused by inadequate 
institutional and financial capabilities for the 
management of the landfill operation? 

 

 x There will be a separate fund in the 
municipality for the management of the landfill 
site. 

 emission of potentially toxic, volatile organics from 
land disposal site? 

 

 x Segregation of waste will be done and most of 
the organic waste will be used in the 
composting plant. Only inorganic residual with 
some organic waste will be disposed of. Gas 
vents will be provided and emissions regularly 
monitored and flared, if necessary. 

 surface and groundwater pollution from leachate 
and methane gas migration? 

 

 x The landfill is being designed according to the 
Guidelines for Solid Waste Management 
Project in the Municipalities of Nepal, 
SWMRMC. The technical details and O&M 
manual will ensure that the leachate and gas 
produced during the operation of the landfill 
are contained and regularly monitored. 

 loss of deep-rooted vegetation (e.g. trees) from 
landfill gas? 

 

 x There are no deep-rooted trees within the 
landfill site. 

 explosion of toxic response from accumulated 
landfill gas in buildings? 

 

 x As mainly inorganic residual wastes will be 
disposed in the landfill, generation of large 
amounts of gas and explosion hazards are not 
expected. 

 contamination of air quality from incineration? 
 

 x The subproject does not include incineration. 

 public health hazards from odor, smoke from fire, 
and diseases transmitted by flies, rodents, insects 
and birds, etc.? 

 

 x The O&M manual that will be developed (in 
English and Nepali) will include odor control, 
gas management, and vector controls. 

 health and safety hazards to workers from toxic 
gases and hazardous materials in the site? 

 

 x Workers will be provided with PPE and 
trained. 

 large population influx during project construction 
and operation that causes increased burden on 
social infrastructure and services (such as water 
supply and sanitation systems)? 

 

 x Priority will be given to local labor as much as 
possible. If necessary, contractors will be 
required to provide a workers’ camp with 
adequate amenities. 

 social conflicts if workers from other regions or 
countries are hired?  

 

 x Most unlikely, as preference will be given to 
local labor. 

 risks to community health and safety due to the 
transport, storage, and use and/or disposal of 
materials such as explosives, fuel, and other 
chemicals during construction and operation? 

 

 x Not applicable as explosives, etc. will not be 
used during construction. 

 community safety risks due to both accidental and 
natural hazards, especially where the structural 
elements or components (e.g., landfill or incinerator) 
of the project  are accessible to members of the 
affected community, or where their failure could 
result in injury to the community throughout project 
construction, operation, and decommissioning? 

 

 x The landfill site will be clearly demarcated and 
access will be controlled. 
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Climate Change and Disaster Risk Questions 

The following questions are not for environmental 
categorization. They are included in this checklist to help 
identify potential climate and disaster risks. 
 

Yes No Remarks 

 Is the project area subject to hazards such as earthquakes, 
floods, landslides, tropical cyclone winds, storm surges, 
tsunami, or volcanic eruptions and climate changes? 

 x  

 Could changes in precipitation, temperature, salinity, or 
extreme events over the project lifespan affect its 
sustainability or cost? 

 

 x No such changes are anticipated. 

 Are there any demographic or socioeconomic aspects of the 
Project area that are already vulnerable (e.g. high incidence 
of marginalized populations, rural-urban migrants, illegal 
settlements, ethnic minorities, women or children)? 

 

 x No impact on marginalized people, 
rural-urban migrants, illegal 
settlement, etc. 

 Could the project potentially increase the climate or disaster 
vulnerability of the surrounding area (e.g., increasing traffic 
or housing in areas that will be more prone to flooding, by 
encouraging settlement in earthquake zones)? 

 

 x No such possibility 
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APPENDIX 4: NATIONAL DRINKING WATER QUALITY STANDARDS (2062 B.S.) 
Type Parameter Unit Maximum Concentration 

Limits 
Remarks 

Physical Turbidity NTU 5 (10)  

pH - 6.5-8.5*  

Color TCU 5 (15)  

Taste and odor - Should not be objectionable  

Total dissolved 
solids 

mg/l 1000  

Electrical 
Conductivity 

μs/cm  1500  

Chemical Iron mg/l 0.3 (3)  

Manganese mg/l 0.2  

Arsenic mg/l 0.05  

Cadmium mg/l 0.003  

Chromium mg/l 0.05  

Cyanide mg/l 0.07  

Fluoride mg/l 0.5 - 1.5 *  

Lead mg/l 0.01  

Ammonia mg/l 1.5  

Chloride mg/l 250  

Sulfate mg/l 250  

Nitrate mg/l 50  

Copper mg/l 1  

Calcium mg/l 200  

Zinc  3  

Mercury  0.001  

Aluminum  0.2  

Residual chlorine mg/l 0.1 - 0.2 *  Only for system using 
chlorine 

Micro 
Biological 

E. coli MPN/100 
ml 

0  

Total Coliform MPN/100 
ml 

0 (95 % in Sample)  

* These values suggest minimum and maximum limit. 
( ) The value inside bracket is valid if there is no alternative.  
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APPENDIX 5: ENVIRONMENT RELATED ACTS AND REGULATIONS IN NEPAL 

Acts 
 
1)  Ancient Monuments Protection Act, 1956  
2)  Civil Aviation Act, 1958  
3)  Aquatic Animals Protection Act, 1960  
4)  Plant Protection Act, 1964  
5)  National Parks & Wild Life Conservation Act, 1987  
6)  Public Road Act, 1974  
7)  Trust Corporation Act, 1976  
8)  Tourism Act, 1978  
9)  King Mahendra Nature Conservation Trust Act, 1982  
10)  Soil & Watershed Conservation Act, 1982  
11)  Nepal Petroleum Act, 1983  
12)  Nepal Electricity Authority Act, 1984  
13)  Mines & Mineral Act, 1985 
14)  Pashupati Area Development Trust Act, 1987  
15)  Solid Waste Management Act, 2011 
16)  Town Development Act, 1988  
17)  Kathmandu Valley Development Authority Act, 1988  
18)  Nepal Water Supply Corporation Act, 1989  
19)  The Constitution of the Kingdom of Nepal, 1990  
20)  Pesticides Act, 1991  
21)  Village Development Committee Act, 1991  
22)  District Development Committee Act, 1991  
23)  Municipality Act, 1991  
24)  Water Resources Act, 1992  
25)  Forest Act, 1992  
26)  Electricity Act, 1992  
27)  Motor Vehicle & Transportation Management Act, 1992  
28)  Labour Act, 1992  
29)  Industrial Enterprises Act, 1992  
30)  Nepal Tourism Board Act, 1996  
31)  Environment Protection Act, 1996 
   
Rules 

 
1)  National Parks & Wild Life Conservation Rules, 1973  
2)  Plant Protection Rules, 1974  
3)  Wild Life Reserve Rules, 1977  
4)  Himalayan National Park Rules, 1979  
5)  Mountaineering Rules, 1979  
6)  King Mahendra Nature Conservation Trust Rules, 1984  
7)  Petroleum Rules, 1984  
8)  Khaptad National Park Rules, 1987  
9)  Ancient Monuments Protection Rules, 1989  
10)  Solid Waste (Management & Resource Mobilization) Rules, 1989  
11)  Water Resources Rules, 1993  
12)  Pesticides Rules, 1993  
13)  Labour Rules, 1993  
14)  Electricity Rules, 1993  
15)  Forest Rules, 1994  
16)  Buffer Zone Management Rules, 1995  
17)  Royal Bardiya National Park Rules, 1996  
18)  Conservation Area Management Rules, 1996  
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19)  Vehicle & Transportation Management Rules, 1997  
20)  Environment Protection Rules, 1997 
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APPENDIX 6: NATIONAL AMBIENT AIR QUALITY STANDARDS FOR NEPAL 
Parameters Units Averaging 

Time 
Concentration in 
Ambient Air, 
maximum 

Test Methods 

TSP (Total 
Suspended 
Particulates) 

μg/m
3
 Annual -   

24 hours* 230 High volume sampling 

PM10 μg/m
3
 Annual -   

24 hours* 120 Low volume sampling 

Sulfur dioxide μg/m
3
 Annual 50 Diffusive sampling based on weekly 

averages 

24 hours** 70  

Nitrogen dioxide μg/m
3
 Annual 40 Diffusive sampling based on weekly 

averages 

24hours** 80  

Carbon monoxide μg/m
3
 8 hours** 10,000  

15 minutes 100,000 Indicative samplers *** 

Lead μg/m
3
 Annual 0.5 Atomic Absorption Spectrometry, 

analysis of PM10 samples**** 

24 hours -   

Benzene μg/m
3
 Annual 20 Diffusive sampling based on weekly 

averages 

24 hours -   

  

*Note:   24-hour values shall be met 95% of the time in a year. For 18 days per calendar year, the 

standard may be exceeded, but not on 2 consecutive days. 
  

**Note:   24-hour standards for NO2 and SO2 and 8-hour standard for CO are not to be controlled 

before MOPE has recommended appropriate test methodologies.  
  

***Note:   Control by spot sampling at roadside locations: minimum one sample per week taken over 

15 minutes during peak traffic hours, i.e. in the periods of 8 a.m.–10 a.m. or 3 p.m.–6 p.m. on a 
workday.  
  

****Note:   If representativeness can be proven, yearly averages can be calculated from PM10 

samples from selected weekdays from each month of the year. 
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APPENDIX 7:  RECOMMENDED NOISE EXPOSURE LIMITS FOR THE WORK 
ENVIRONMENT—ADOPTED FROM OCCUPATIONAL SAFETY AND HEALTH 

ADMINISTRATION (OSHA) 

S.No. 
Noise Exposure 

(dB) 
Permissible Exposure 
(Hours and Minutes) 

1.  85 16 hours 

2.  87 12 hours –18 minutes 

3.  90 8 hours 

4.  93 5 hours – 18 minutes 

5.  96 3 hours – 30 minutes 

6.  99 2 hours – 18 minutes 

7.  102 1 hour – 30 minutes 

8.  105 1 hour 

9.  108 40 minutes 

10.  111 26 minutes 

11.  114 17 minutes 

12.  115 15 minutes 

13.  118 10 minutes 

14.  121 6.6 minutes 

15.  124 4 minutes 

16.  127 3 minutes 

17.  130 1 minute 

Source: Marsh, 1991 

 
Recommended Average Equivalent Sound Levels for Protecting the Public Health and 
Welfare 
  

S.No. Land Use Measure 
To Protect Against Activity Interference 

and Hearing Loss Effects 
(dB) 

1.  Residential 
including farm 
residences 

Leq (24) 55 

2.  Commercial Leq (24) 70 

3.  Hospitals Leq (24) 55 

4.  Industrial Leq (24) 70 

5.  Educational Leq (24) 55 

6.  Recreational areas Leq (24) 70 

7.  Farmland and 
general 
unpopulated land 

Leq (24) 70 

Source: U.S. Environmental Protection Agency, 1974 
Note: Leq (24) = Equivalent sound level in decibels for 24 hours 
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APPENDIX 8: NEPAL VEHICLE MASS EMISSION STANDARD, 2056 (1999) 

 
A. Vehicles Fueled with Gasoline (Positive Ignition Engines) 
 

1. For passenger cars with up to six seats and gross vehicle weight (GVW)  less than 2.5 
tons 
 
1.1 Type 1 Test–Verifying exhausts emissions after a cold start 
 
 Grams per km 

 Carbon monoxide Hydrocarbons plus oxides 
(C0) of Nitrogen (HC + NOx) 

Type approval* 2.72 0.97 
Conformity of production** 3.16 1.13 

 
Note:  The test shall be as per the driving cycle adopted by different countries, with cold start 

on chassis dynamometer. 
 
1.2 Type II Test–Carbon monoxide emission at idling speed 

 This test applies to vehicles fueled with leaded gasoline only. 

The carbon monoxide content by volume of exhaust gases emitted with engines idling 

must not exceed 3.5% at the settings used for the Type I test. 
 
1.3 Type III Test–Verifying emissions of crankcase gases 

 The crankcase ventilation system must not permit the emission of any of the crankcase 

gases into the atmosphere. 
 
1.4 Type IV Test–Determination evaporative emission 
 This test applies to all vehicles fueled with leaded and unleaded gasoline. Evaporative 

emissions shall be less than 2 g/test. 
 
1.5 Type V Test–Durability of pollution control devices 

 This test applies to vehicles fueled with unleaded gasoline only. 

 The test represents an endurance test of 80,000 km driven on the road or on a chassis 

dynamometer. 

Not withstanding the above requirements, a manufacturer may choose to use the 
deterioration factors from the following table: 

 
 
 
 
 
 
 
 
 

2. For light-duty commercial vehicles with gross vehicle weight (GVW) less than or equal 
to 3.5  

 

2.1 Type 1 Test–Verifying exhaust emissions after a cold start 
 

    

Reference mass Grams per km 

(kg) Carbon Hydrocarbons plus 
oxides monoxide (CO) of nitrogen (HC + 
NOx) 

Deterioration Factor 

CO 
1.2 

HC+NOx 
1 
 
 
 
 
 
 

 .2 
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RM<1250 Type approval 2.72 0.97 

 Conformity of 3.16 1.13 

 production   
1250<RM<170
0 

Type approval 5.17 1.4 

 Conformity of 6.0 1.6 

 production   
RM>1700 Type approval 6.9 1.7 

 Conformity of 8.0 2.0 

 production   

Note: The test shall be as per the driving cycle adopted by different countries, with cold start on chassis 
dynamometer.  Reference mass means the ―unladen mass‖ (mass of the vehicle in running order without crew, 
passengers, or load, but with the fuel tank full and the usual set of tools and spare wheel on board, when 
applicable) of the vehicle increased by a uniform figure of 100 kg.  Includes passenger vehicles with seating 
capacity more than six persons or reference mass more than 2,500 kg. 

 

2.2 Type II Test–Carbon monoxide emission at idling speed 

 This test applies to vehicles fueled with leaded gasoline only. 
 The carbon monoxide content by volume of the exhaust gases emitted with engines 

idling must not exceed 3.5% at the settings used for the Type I test. 
 
2.3 Type III Test–Verifying emissions of crankcase gases 

 The crankcase ventilation system must not permit the emission of any of the crankcase 

gases into the atmosphere. 
 
2.4 Type IV Test–Determination of evaporative emission 

 This test applies to all vehicles fueled with leaded and unleaded gasoline. Evaporative 

emissions shall be less that 2 g/test. 
 
2.5 Type V Test–Durability of pollution control devices 

 This test applies to Vehicles fueled with both leaded and unleaded gasoline. 

The test represents an endurance test of 80,000 km driven on the road or on a chassis 

dynamometer. 

 Not withstanding the above requirements, a manufacturer may choose to use the 
deterioration factors from the following table: 

 
 
 
 
 
 
 
 
 

3. For two-wheelers and three-wheelers 
 

3.1  Type I Test–Verifying exhaust emissions after a cold start 
  

 CO (grams/km) HC + NOx 
(grams/kilometer)  2-wheeler 3-wheeler 2-wheeler 3-wheeler 

Type approval 2.0 4.0 2.0 2.0 
Conformity of 2.4 4.8 2.4 2.4 
production     

 

Note: The test shall be as per the driving cycle adopted by different countries, with cold start on chassis 
dynamometer. 

 

3.2  Type II Test–Carbon monoxide emission at idling speed 

Deterioration 

CO 
1.2 

HC+NOx 
1.2 
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 This test applies to vehicles fueled with leaded gasoline only. 

 The carbon monoxide content by volume of the exhaust gases emitted with engines 

idling must not exceed 3.5% at the settings used for the Type I test. 
 
3.3 Type III Test–Verifying emissions of crankcase gases 

 The crankase ventilation system must not permit the emission of any of the 

crankcase gases into the atmosphere. 

 
Not applicable for two-wheelers. 
 
3.4 Type IV Test–Determination of evaporative emission 

 This test applies to vehicles fueled with leaded and unleaded gasoline. 

Evaporative emissions shall be less than 2 g/test. 
 
Not applicable for two wheelers 
 
3.5 Type V Test–Durability of pollution control devices 

 This test applies to vehicles fueled with unleaded gasoline only. 
 The test represents an endurance test of 80,000 km driven on the road or on a 

chassis dynamometer. 
 
Not withstanding the above requirements, a manufacturer may choose to use the 
deterioration factors from the following table: 

 
                                               Deterioration Factors 

                                               CO HC+NOx 

                                               1.2 1.2 
 

Note: In case of two-wheelers, this test is only applicable if fitted with antipollution devices. 

 
B. Vehicles Fueled with Diesel (Compression Ignition Engines) 
 
1. For passenger cars with up to six seats and gross vehicle weight (GVW) less than 2.5 
tons 
 
 

1.1 Type 1 Test–Verifying exhaust emissions after a cold start 
 

 

  Grams per km 

 CO HC + NOx PM (Particulate Matter) 
Type approval 2.72 0.97 0.14 

Conformity of production 3.16 1.13 0.18 

Note: The test shall be as per the driving cycle adopted by different countries, with cold 

start on chassis dynamometer. 
 

1.2 Type II Test–Carbon monoxide emission at idling speed  
Not applicable 
 
1.3 Type III Test–Verifying emissions of crankcase gases 
 
Not applicable 
 
1.4 Type IV Test–Determination of evaporative emission 
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Not applicable 
 
1.5 Type V Test–Durability of pollution control devices 

 The test represents an endurance test of 80,000 km driven on the road or on a 

chassis dynamometer. 

 
Not withstanding the above requirements, a manufacturer may choose to use the 
deterioration factors from the following table:  
 
 
 

Deterioration Factors 

CO 

1.1 

HC+NOx 

1.0 

PM 

1.2 

 

2. For light-duty commercial vehicles with gross vehicle weight (GVW) less than or 
equal to 3.5 tons  
 
2.1 Type 1 Test–Verifying exhaust emissions after a cold start 

 

Reference Mass 

(Kg) 
 

Grams per km 

CO     HC + NOx PM 

rm<1250 Type approval 2.72 0.97 0.14 
 Conformity of production 3.16 1.13 0.18 

1250<RM<1700 Type approval 5.17 1.4 0.19 
 Conformity of production 6.0 1.6 0.22 

RM>1700 Type approval 6.9 1.7 0.25 
 Conformity of production 8.0 2.0 0.29 

 

Note: The test shall be as per the driving cycle adopted by different countries, with cold start on chassis 
Dynamometer. 

Reference mass means the ―unladen mass‖ (mass of the vehicle in running order without crew, passengers, 

or load, but with the fuel tank full and the usual set of tools and spare wheel on board, when applicable) of 

the vehicle increased by a uniform figure of 100 kg.  Includes passenger vehicles with seating capacity of 

more than six persons or reference mass more than 2500 kg. 
 

2.2 Type II Test–Carbon monoxide emission at idling speed 

 

Not applicable 
 
2.3 Type III Test–Verifying emissions of crankcase gases 
 
Not applicable  
 
2.4 Type IV Test-determination of evaporative emission 

 

Not applicable 
 
2.5 Type V Test–Durability of pollution control devices 
 
The test represents an endurance test of manufacturer, who may choose to use the 
deterioration from the following table:  
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Deterioration Factors 

CO 

1.1 

HC+NOx 

1.0 

PM 

1.2 

 

3. For heavy-duty vehicles and vehicles with gross vehicle weight (GVW) more than 

3.5 tons 

 

3.1 Type I Test–Verifying exhausts emissions after a cold start 
 

Pollutants Type approval Conformity of production 

CO (grams per KWH) 4.5 4.9 

HC (grams per KWH) 1.10 1.23 

NOx (grams per KWH) 8.0 9.0 

PM (grams per KWH) for 0.61 0.68 

 engines with power less than 85 KW 

PM (grams per KWH) for 0.36 0.40  

engines with power more than 85 KW 

 
Note:  The test shall be as per the test driving cycle adopted by different countries with 13 

mode emissions engines dynamometer test. 

 

3.2 Type II Test–Carbon monoxide emission at idling speed 

 

Not applicable 
 
3.3 Type III Test–Verifying emissions of crankcase gases 
 
Not applicable  
 
3.4 Type IV Test–Determination of evaporative emission 

 

Not applicable 
 
3.5 Type V Test–Durability of pollution control devices 
 
Not  

 
 

Note: 

* Please see the explanatory note 

** Please see the explanatory note 
 As mentioned by the decision of HMG/N of 2056.12.02 
 As added by the decision of the HMG/N of 2056.12.02 

 
 

Explanatory Notes 
 

1.   Type approval: Most countries require some form of certification or type approval by the 

vehicle manufacturer to demonstrate that each new vehicle sold is capable of meeting 

applicable emission standards. Usually, type approval requires emission testing of prototype 

vehicles representative of planned production vehicles. Under ECE and Japanese 

regulations, such compliance is required only for new vehicles. U.S. regulations require that 
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vehicles comply with emission standards throughout their useful lives when maintained 

according to the manufacturing specifications. 
 
The advantage of a certification or type approval program is that it can influence vehicle design 

prior to mass production. It is more cost-effective because the manufacturers identify and 

correct the problems before production actually begins. 
 
2.   Approval of a vehicle: Vehicle manufacturers apply for approval of a vehicle type with 

regard to exhaust emissions, evaporative emissions, and durability of pollution control 

devices to the authority responsible for conducting the tests. The application for 

approval also includes details like description of engine type comprising all the particulars, 

drawings of the combustion chamber and of the piston, descriptions of pollution control 

devices, etc. If the vehicle type submitted for approval meets the requirements of various types 

of tests mentioned, only then is the approval of that vehicle granted. 
 
3.   Conformity of production:  The conformity  of production is an assembly line testing 

system. The objectives of assembly line testing are to enable regulatory authorities to identify  

certified production vehicles that do not comply  with applicable emission standards, to 

take remedial actions (such as revoking certification and recalling vehicles) to correct the 

problem, and to discourage the manufacture of non-complying vehicles. This test provides an 

additional check on mass-produced vehicles to assure that the designs found adequate in 

certification are satisfactorily translated into production, and that quality control on the 

assembly line is sufficient to provide reasonable assurance that vehicles in use meet 

standards. The basis difference between TA and COP is that TA is based on prototype vehicle 

or design of the vehicle, while COP measures emissions from real production vehicles. 
 
As per the requirements set forth by the European Union, a sufficient number of random 

checks are made of serially manufactured vehicles bearing the type approval mark of 

vehicles bearing all the types of tests mentioned above. The tolerance limits are 

provided for conformity of production in Type I test. 
 
Source: HMG, Ministry of Population and Environment
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APPENDIX 9: RECOMMENDED STANDARDS FOR VIBRATION FROM CONSTRUCTION 
SITES 

C. Type of Restriction  D. Area 
Classified 

 

Standard value I and II 85 dB 

Work prohibited time I 7 p.m.–7 a.m. 

 II 10.00 P.M. - 6.00 A.M. 

Maximum working duration I 10 hours per day 

 II 14 hours per day 

Maximum consecutive working days I and II 6 days 

Working prohibited days I and II Saturdays and holidays 

Source: Vibration Regulation Law 64 of 1976, Japan 

 
Notes: 
1. Area I stands for areas to which one of the following descriptions applies: 
 

 areas where maintenance of peace and quiet is particularly needed to preserve the 
residential environment 

 areas which require maintenance of peace and quiet since they are needed for residential 
purposes 

 areas for commercial and industrial as well as residential purposes which need measures 
to prevent vibration pollution 

 the neighborhood of schools, hospitals, and the like 

 Area II stands for areas where there is a need to preserve the living environment of 
inhabitants, other than Area I. 

 
2. Vibration level shall be measured at the boundary line of the specified construction work 

site. 
 
Recommended Limits for Road Traffic Vibration 
 

Area Daytime Nighttime Applicable areas 

I 65 dB 60 dB Areas where maintenance of quiet is particularly needed to 
preserve a good living environment, and where quiet is called 
for us as they are used for residential purpose. 

II 70 dB 65 dB Areas for commercial and industrial as well as residential 
purposes, where there is a need to preserve the living 
environment of local inhabitants, and areas mainly serving 
industrial proposes which are in need of measures to prevent 
the living environment of local residents from deteriorating. 

Source: Vibration Regulation Law 64 of 1976, Japan 
Note: Vibration level shall be measured at the boundary line of the road. 
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APPENDIX 10: TOLERANCE LIMITS FOR WASTEWATER TO BE DISCHARGED INTO 
INLAND SURFACE WATERS FROM COMBINED WASTEWATER TREATMENT PLANT 

(GENERIC STANDARDS) 
Characteristics Tolerance Limit 

Total Suspended solids, mg/l, max 50 

Particle size of total suspended particles Shall pass 850-micron sieve 

pH 5.5–9.0 

Temperature Shall not exceed 40
o
C in any section of the stream within 15 m 

downstream from the effluent outlet. 

Biochemical oxygen demand (BOD) for 5 days 
at 20

o
C, mg/l, max 

50 

Oils and grease, mg/l, max 10 

Phenolic compounds, mg/l, max 1 

Cyanides (as CN), mg/l, max 0.2 

Sulphides (as S), mg/l, max 2 

Radioactive materials:   

a. Alpha emitters, c/ml, max 7-Oct 

b. Beta emitters, c/ml, max 8-Oct 

Insecticides Absent 

Total residual chlorine, mg/l 1 

Fluorides (as F), mg/l, max 2 

Arsenic (as As), mg/l, max 0.2 

Cadmium (as, Cd), mg/l, max 2 

Hexavalent chromium (as Cr), mg/l, max 0.1 

Copper (as Cu), mg/l, max 3 

Lead (as Pb), mg/l, max 0.1 

Mercury (as Hg), mg/l, max 0.01 

Nickel (as Ni), mg/l, max 3 

Selenium (as Se), mg/l, max 0.05 

Zinc (as Zn), mg/l, max 5 

Ammonical nitrogen, mg/l, max 50 

Chemical oxygen demand, mg/l, max 250 

Silver, mg/l, max 0.1 
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APPENDIX 11: PUBLIC COMMENTS/SUGGESTIONS INCLUDING ATTENDANCES DURING 
THE FOCUS GROUP DISCUSSIONS 

Poor and Backward Community Group (16 persons, Dhamboji) 
Date: 2011/11/18 
 
1. Education: About 80% literacy, and female literacy is less, Girl child school enrollment 
is less. Suggestion:  Nonformal education for females, access to government education 
 
2. Health: Diseases like typhoid, malaria, fever, cold, cough, etc., poor quality of water 
Suggestion: Awareness on health and sanitation, health camps, free medicine  
 
3. Drinking water supply: Piped drinking water supply is not adequate and not affordable.  
Suggestion: Drinking water supply project for poor and backward people 
 
4. Sanitation:, There is sanitation (toilet) problem in poor communities. 
Suggestion: The municipality shall construct public toilets in settlements.  
 
5. Drainage: Drainage blocked sometimes, and there is overflow in rainy season. There is 
drainage problem in remote settlements of the municipality.  
Suggestion: Drainage should be widened and flow maintained. 
 
6. Economy and employment: Economic condition of the backward communities is very 
poor. They solely depend on labor income.    
Suggestion: Employment generation as per the skills in different trades. Skills development 
trainings like electricians, plumbers, masons, etc. 
 
7. Users’ committee: Poor community members are not included.   
Suggestion: Should include representatives from backward communities. 
 
8. Programs necessary 

- Employment at local level development works 
- Awareness program on health and sanitation  
- Skills development training for the youth 
- Drinking water supply 
- Public toilets  
- Nonformal education 

 
Mixed Women Group (11 persons, Balmiki) 
  
Date: 2011/11/18 
 
9. Education: Female education in the area is low due to economic conditions. Girl child 
education is not given priority.  
Suggestion: Awareness for girl child education 
 
10. Health: Major female diseases related to reproductive health 
Suggestion: Awareness on reproductive health and sanitation   
 
11. Drinking water supply: Piped drinking water supply is not adequate, scarce drinking 
water in dry season 
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Suggestion: Require adequate supply of water, extension of pipe capacity and source capacity  
 
12. Sanitation: Solid waste management is needed to be effective. Poor sanitation in 
households. Suggestion: Household waste collection; drums shall be placed in settlements.  
 
13. Drainage: The drainage system is not good and blocked by solid waste.  
Suggestion: There shall be proper widening of drains and flow of water. 
  
14. Economy and employment: Women in the areas are mostly unemployed.   
Suggestion:  Skills development training like driving, tailoring, beautician, handicraft, etc.  
 
15. Programs necessary 

- Drinking water supply in area 
- Support for awareness programs on sanitation and solid waste management 
- Income generation programs  
- Skills development training for females 
- Drainage system improvement 

 
User’s Committee  (9 persons, municipality) 
 
Date: 2067/11/23 
 
16. UC’s formation: Gathering of the tole people for the formation of UC, make UC 
regulations, form the UC with the representatives of the municipality staff, include 33% women 
and other groups, elect the committee officials from the meeting 
 
17. Problems of UC: Not able to select the appropriate people for UC due to political 
pressure; UC chairperson only takes the overall responsibility to complete work; irregularity 
during meetings 
 
18. Working process: UC is formed for project-specific works; agreement with municipality 
on a 60:40 basis before start of the work, including supervision and monitoring and voluntary 
participation; completion of the assignment takes more time due to unavailability of funds and 
materials; payment of work is time-consuming.  
 
19. Suggestions: The UC has to give priority to development works. There is a problem of 
material supplies arriving on time, so the payment is not made on time. 

- Payment of installment should be on time. 
- Technical manpower should be provided under the same budget provision.  
- Direct payment should be through project rather than the municipality. 
- UC should be continued and given projects for repair and maintenance. 
- UC should be registered as an entity so as to function well. 

 
20. Need: Training for UC members on management and accounting of construction works, 
municipality should provide technical manpower and the cost so that UC can directly hire the 
required technical person; provide the materials and tools to UC; give a specific, wider area of 
coverage like wards 2, 3, and 4 to the committee so it can work freely. 

 
Sukumbashi and Other Groups (31 persons, Koreianpur) 
 
Date: 2067/11/20 
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21. Education:  About 80% of children go to school. Very few continue higher education 
due to dropouts and economic conditions. The percentage of literate women is low.  
Suggestion: Nonformal education for women, income generation activities for low-income 
families 
 
22. Health:  Disease like fever, cough, pneumonia, typhoid, and jaundice 
Suggestion: Awareness on health and sanitation through health camps, eye camps, etc.  
 
23. Drinking water supply: Piped drinking water supply is not sufficient, problems in public 
taps installed by Lumanti in the summer season 
Suggestion: Require adequate supply of water, extension of pipe capacity and source capacity 
  
24. Sanitation: Solid waste management is not effectively managed, and waste is disposed 
of in drains.   
Suggestion: Awareness on solid waste management and sanitation; install solid waste disposal 
containers 
 
25. Drainage: There are problems in the drainage system in the area. The overflow of 
drains creates floods in the rainy season.   
Suggestion: There shall be proper widening of drains and flow of sufficient water.   
 
26. Flood: There is flood during the rainy season. Some time drains are blocked and 
settlements get flooded.  
Suggestion: Proper widening and protection works in specific places 
 
27. Economy and employment: Poverty is the main issue in squatter areas. There is 
unemployment. Most of the squatters are engaged in labor.    
Suggestion:  Skills development trainings like tailoring, beauticians, handicrafts, piggery, etc.  
 
28. Programs necessary 

- Skills development training  
- Group savings and credit 
- Solid waste collection containers 
- Improvement of drinking water supply 
- Support for orphans 

 
Tole Sudhar Sangh (48 persons, Fultekra) 
 
Date: 2067/11/20 
 
29. Education: About 90% of children are enrolled in schools, with lesser number of girls 
Suggestion: Nonformal education for women 
 
30. Health: Water-borne diseases in the summer and in the rainy season 
Suggestion: Awareness on reproductive health and sanitation 
 
31. Drinking water supply: Drinking water supply is a problem in the area. Piped water 
supply is distributed only twice a day for 2 hours.  The supply is decreased in the summer 
season. Tube wells are the main sources of water, which also dry up in the summer.  
Suggestion: Require adequate supply of water, extension of pipe capacity and source capacity  
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32. Sanitation: Solid waste management is properly managed by the municipality.  
Suggestion: Sanitary landfill site shall be developed. Household wastes shall be collected 
properly and disposed of in a timely manner. 
 
33. Drainage: There is no proper drainage system in the area. The drains are sometimes 
blocked and the overflow creates problems.  
Suggestion: There shall be proper widening of drains and flow of sufficient water.  
 
34. Economy and employment: Women in the area are mostly unemployed.   
Suggestion:  Skills development training like plumbing, masonry, tailoring, beautician, 
handicrafts, piggery, etc.  
 
35. Programs necessary 

- Improvement of drinking water supply 
- Community building 
- Nonformal education 
- Skills development training for the youth  
- Drainage improvement 
- Solid waste management and participation of the local people  

 
Nepalgunj Chamber of Commerce and Industry (12 persons, NCCI Hall) 
 
Date: 2067/11/20 
 
36. Municipal development plans and policies: The chamber has suggested that it will 
participate in the municipality development plan, especially in sanitation and solid waste 
management, and work together with government. But the frequent change in officials and 
decisions in the municipality create problems. 
 
37. Drinking water supply: Drinking water supply is a problem in Nepalgunj. The supply 
decreases in the summer. Tube wells are the main sources of water, which also dry up in the 
summer.  
Suggestion: Require adequate supply of water, extension of source capacity with new projects  
 
38. Drainage: The drainage system in the municipality is a problem due to flat land.  
Suggestion: There should be a good plan to improve the drainage system.  
 
39. The chamber is always positive and participates in the municipal development plan. 
Their concerns are implementation modalities, timely completion of projects, and the 
participation of stakeholders.  
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APPENDIX 12: MUNICIPAL BOARD MEETING REPRESENTED BY ALL POLITICAL 
PARTIES 
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APPENIDX 13: SAMPLE ENVIRONMENTAL MONITORING REPORT TEMPLATE 

A. Summary of EMP Implementation   
1. Overall status of EMP implementation 
2. Key issues, corrective actions, and any grievances 

 
B. Details of EMP Implementation Status 

1. Permissions/consents (list of relevant permits, clearances, etc. and status of 
obtaining these) 

2. Field visits and consultations (sites visited, dates, persons met) 
3. Training (nature of training, number of participants, date, location, etc.) 
4. Progress of work (percentage of physical completion) 
5. Design/location/preconstruction stage monitoring 
6. Construction stage monitoring 
7. Operation stage monitoring 
8. Occupational health risks and safety plan for workers 
9. Redress of grievances (type of grievance, date, persons, etc.) 
10. Corrective actions taken 

 
APPENDIX 

Consents  
Permissions 
Monitoring data (water quality, air quality, etc.) 
Photographs 
Maps 

 



Draft Initial Environmental Examination 
 
 
 
 
 
 
 

  October 2011 

 
 
 
NEP: Integrated Urban Development Project– 
Siddharthanagar Municipality 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Prepared by the Government of Nepal, Ministry of Physical Planning and Works for the Asian 
Development Bank. 

 



 

  

CURRENCY EQUIVALENTS 
(as of 12 October 2011) 

Currency unit – Nepalese rupee (NRs/NRe) 
NRs1.00 = $0.01269      

$1.00 = NRs. 78.753 
 

ABBREVIATIONS 
 

ADB - Asian Development Bank 
CBO - community building organization 
CLC - city level Committees 
CPHEEO - Central Public Health and Environmental 

Engineering Organization 
CTE - consent to establish 
CTO - consent to operate 
DSMC - design supervision management consultant 
EAC - expert appraisal committee 
EIA - environmental impact assessment 
EMP - environmental management plan 
GRC - grievance redress committee 
H&S - health and safety 
IEE - initial environmental examination 
IPCC - investment program coordination cell 
lpcd - liters per capita per day 
MFF - multitranche financing facility 
MSW - municipal solid waste 
NEA - national-level executing agency 
NGO - nongovernment organization 
NSC - national level steering committee 
O&M - operation and maintenance 
PMIU - project management and implementation unit 
PSP - private sector participation 
SEA - state-level executing agency 
SEIAA - State Environment Impact Assessment Authority 
SIPMIU - state-level investment program management 

and implementation unit 
SPS - Safeguard Policy Statement 
TOR - terms of reference 
UD&PAD - Urban Development & Poverty Alleviation 

Department 
UDD - Urban Development Department 
ULB - urban local body 

 
WEIGHTS AND MEASURES 

 
db – decibels 
ha – hectare 
km – kilometer 
km2 – square kilometer 
l – liter 
m – meter 



 

 

m2 – square meter 
m3 – cubic meter 
MT – metric tons 
MTD – metric tons per day 

 
 

NOTE 
 

In this report, "$" refers to US dollars. 
 
 
 
This initial environmental examination is a document of the borrower. The views expressed 
herein do not necessarily represent those of ADB's Board of Directors, Management, or staff, 
and may be preliminary in nature. 
 
In preparing any country program or strategy, financing any project, or by making any 
designation of or reference to a particular territory or geographic area in this document, ADB 
does not intend to make any judgments as to the legal or other status of any territory or area. 
 

 
 



 

  

TABLE OF CONTENTS 
 
 

Page 
 
I.     INTRODUCTION                                                                                                              1 

 A. Purpose of the Report      1 

 B. Basis and extent of the IEE study                       2 

II.     DESCRIPTION OF THE PROJECT                                                                                 6 

 A. Type and Need of the Subprojects                                        6 

 B. Description of the Subprojects                       6 

III.     DESCRIPTION OF THE ENVIRONMENT                                                                      10 

 A. Physical Resources                      10 

 B. Ecological Resources                      11 

 C. Infrastructure                      12 

 D. Economic Development                     16 

IV.     ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES         18  

 A. Drainage Improvements                     25 

  B. City Roads                       25 

 C. Sanitary Landfill                      31 

 D. Potential Environmental Enhancement Measures                   40 

 E. Trans-boundary and Cumulative Impacts                    40 

V.     INFORMATION DISCLOSURE, CONSULTATION, AND PARTICIPATION                  40 

VI.      GRIEVANCE REDRESS MECHANISM                                                                        42 

VII. ENVIRONMENTAL MANAGEMENT PLAN                    45 

 A. Environmental Monitoring                     45 

 B. Implementation Arrangements                     59 

 C. Cost Estimates                      61 

 D. Implementation Schedule                     62 

VIII. CONCLUSIONS AND RECOMMENDATIONS                    64 

 

APPENDIXES 

1. Urban Development- Drainage Improvements: Rapid Environmental  
Assessment (REA) Checklist                      65 

2. Urban Development- Rehabilitation of City Roads: Rapid Environmental 
 Assessment (REA) Checklist                      69 
3. Solid Waste Management: Rapid Environmental Assessment (REA) Checklist      73 
4. National Drinking Water Quality Standards (2062 B.S.)                    77 
5. Environment Related Acts and Regulations in Nepal                    78 
6. National Ambient Air Quality Standards for Nepal                    80 
7. Recommended Noise Exposure Limits for the Work Environment (Adopted 
 from Occupational Safety and Health Administration (OSHA)                   81 
8. Nepal Vehicle Mass Emission Standard, 2056 (1999)                    82 
9. Recommended Standards for Vibration from Construction Sites                   88 

10. Tolerance Limits for Wastewater to be Discharged into Inland Surface 
 Waters from Combined Wastewater Treatment Plant (Generic Standards)             89 



 

 

11. Public Comments/Suggestions including Attendances during the Focus  
 Group Discussions                         90 
12. Municipal Board Meeting Represented by all Political Parties                   102 
13. Sample Environmental Monitoring Report Template                    105 
14. EIA Government’s Requirements–Gaps to be Fulfilled and Resources Needed     106 
 
 
 
 



 

  

1
 

EXECUTIVE SUMMARY 
 

1. The Government of Nepal requested a loan and grant from the Asian Development 
Bank (ADB) for an integrated urban development project. The impact will be the improved urban 
environment in the municipalities of Dharan, Janakpur, Nepalgunj, and Siddharthanagar. The 
outcome will be to provide population in these municipalities with better access to municipal 
infrastructure and services in a socially inclusive manner. The purpose of this initial 
environmental examination (IEE) is to examine the proposed infrastructure components in 
Siddharthanagar municipality to ensure that they will not damage the environment, and to 
provide guidance for their planning, construction, and operation. In the environmental 
assessment, potential environmental impacts are identified, their significance assessed, and 
strategies devised to avoid these impacts or reduce them to an acceptable level. These 
strategies (called ―mitigation measures‖) are then incorporated into the environmental 
management plan (EMP). The EMP assigns responsibilities, timescales, and performance 
indicators/standards for each mitigation measure to make sure that they are implemented and 
not ignored. An environmental monitoring plan is also added. This recommends protocols and 
responsibilities for monitoring the operation of the project, within a range of relevant and agreed 
performance indicators. The project will be implemented by the Siddharthanagar municipality 
with support from the Department of Urban Development and Building Construction in the 
Ministry of Physical Planning and Works.  
 

2. In Siddharthanagar municipality, the following subproject/components are proposed: 
(i) stormwater drainage; (ii) roads and lanes improvements; and (iii) solid waste management.  
Community development programs will be defined during implementation in poverty pockets, 
and will be guided by the environmental assessment and review framework prepared for the 
project. The subproject will help achieve higher and more socially inclusive economic growth 
through effective, efficient, and reliable delivery of improved and affordable municipal services 
by the municipality to its citizens. 
 
3. Located in the western development region, Siddharthanagar is considered an 
important location for the transport of goods and people.  

 
4. The Government of Nepal’s legislation and ADB policy require that the 
environmental impacts of development projects are identified and assessed as part of the 
planning and design processes, and that action is taken to reduce those impacts to acceptable 
levels. This is done through the environmental assessment process, which has become an 
integral part of lending operations and project development and implementation worldwide. 

 
5. Overall, the impacts of the subprojects will be very positive for the environment and 
the public if they are properly implemented and environmental issues duly considered. Some 
negative impacts are anticipated during construction but in specific areas and for short duration 
(dust, noise, traffic, etc.). It is expected that the adverse environmental impacts of the planned 
subprojects will in general not be significant, and can be easily and reasonably mitigated and 
prevented through adequate mitigation measures and regular monitoring during design, 
construction, and operation. This IEE will be disclosed on ADB’s website and within the project 
implementation inits in Siddharthanagar and the project coordination office in the Department of 
Urban Development and Building Construction. 
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I. INTRODUCTION 

 
A. Purpose of the Report 
 

1. The Government of Nepal requested a loan and grant from the Asian Development 
Bank (ADB) for an integrated urban development project. The project aims to improve quality 
of life and to help achieve higher and socially inclusive economic growth in f our  key 
municipalities in Nepal—Nepalganj, Siddarthanagar, Janakpur, and Dharan—through 
improved and affordable municipal services delivered effectively, efficiently, and reliably by 
accountable local bodies. The project will implement urban environmental improvement, on 
an integrated basis, in the areas of drainage, municipal roads, solid waste management, 
and water supply. 
 

2. In Siddharthanagar municipality, the following subproject/components are 
proposed: (i) stormwater drainage; (ii) roads and lanes improvements; and (iii) solid waste 
management.  Community development programs will be defined during implementation in 
poverty pockets, and will be guided by the environmental assessment and review framework 
prepared for the project. The subproject will help achieve higher and more socially inclusive 
economic growth through effective, efficient, and reliable delivery of improved and affordable 
municipal services by the municipality to its citizens. Table 1 provides a summary of the 
proposed components in Siddharthanagar municipality.  
 

Table 1: Siddharthanagar Project Components 
Stormwater Drainage 

Rehabilitation of the existing system 

 Extension of the main drain at Khajuriya (0.15 km) 

 Lining of 2.8 km of earthen drain in ward no. 6 

 Improvement of 3 km of watercourse in ward no. 4 

 Improvement of 5.95 km of north-south watercourse running though wards 

 no. 12, 13, 3, and 1 

 Extension of the drain behind the stadium (0.2 km) 

 Improvement of two culverts at major road junctions 

 Extension of incomplete drains to suitable outlets (0.4 km) 

 Cleaning of the existing drains (20 km) 

 Covering of the open drains within the city core (1.8 km) 

 Improvement (removing of vegetation) of 6 km of watercourses 

Construction of new drains 

 Construction of 1.8 km of diversion drain 

 Construction of 1.92 km of new drain at the airport area 

 Construction of 3.2 km of new drain in Galamandi 

 Construction of 6.2 km of new drains in wards no. 7, 8, 9, 12, and 13 

Solid Waste Management (SWM)  

 waste transfer station (site not yet defined, covered under RF) 

 improvement of 2.8-km access road 

 sanitary landfill cells for 5 years including liner system, leachate, and LF 

 gas collection, treatment, and disposal systems. 

 pilot compost plant (with necessary equipment) for co-composting 

 organic SW (capacity up to 3 tons/d), septage drying bed 
     •      recycling area with sorting platform, shredding, pelleting, etc. 
     •     other site development works (weighbridge, guard house, office building,  

workshop/garage/vehicles washing place, internal roads, water supply, lighting, fencing 
etc.). 

Municipal Roads 
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Road improvement works 

 Maitri Path (base and surface): 2.5 km by 12 m  

 Children‟s Park Road (base and surface): 1.5 km by 12 m  

 Udayapur Road (base and surface): 2.0 km by 10 m  

 Shivapur Road (base and surface): 1.5 km by 10 m  

 Khajhana Road (base and surface): 1.0 km by 10 m  

 Inner City Road Stretches (base and surface): 2.0 km by 8 m  

Community Development Program 

 Water supply tube wells 

 Paving of lanes 

 Drainage 

 Public toilets 

 Private toilets 

 Composting center 

 Waste dustbin (basket) 

 Scrap materials collection center 

 
3. The purpose of this initial environmental examination (IEE) is to examine the 
proposed infrastructure components to ensure that they will not damage the environment, and 
to provide guidance for their planning, construction, and operation. In the environmental 
assessment, potential environmental impacts are identified, their significance assessed, and 
strategies devised to avoid these impacts or reduce them to an acceptable level. These 
strategies (called ―mitigation measures‖) are then incorporated into the environmental 
management plan (EMP). The EMP assigns responsibilities, timescales, and performance 
indicators/standards for each mitigation measure to make sure that they are implemented and 
not ignored. An environmental monitoring plan is also added. This recommends protocols and 
responsibilities for checking the operation of the project, within a range of relevant and agreed 
performance indicators. 
 
B. Basis and Extent of the IEE study 

4. The Government of Nepal’s legislation and ADB’s Safeguards Policy Statement 
(SPS, 2009) require that the environmental impacts of development projects are identified and 
assessed as part of the planning and design process, and that action is taken to reduce those 
impacts to acceptable levels. This is done through the environmental assessment process, 
which has become an integral part of lending operations and project development and 
implementation worldwide. 
 

1. ADB Safeguards Policy Statement, 2009 
 

5. ADB’s Safeguards Policy Statement considers environmental issues in all aspects 
of ADB’s operations. ADB requires environmental assessment of all project loans, program 
loans, sector loans, sector development program loans, financial intermediation loans, and 
private sector investment operations. 
 

6. The nature of the assessment required for a project depends on the significance of 
its environmental impacts, which are related to the type and location of the project, the 
sensitivity, scale, nature, and magnitude of its potential impacts, and the availability of cost-
effective mitigation measures. Projects are screened for their expected environmental impacts 
and are assigned to one of the following categories: 
 

(i) Category A. A proposed project is classified as category A if it is likely to have 
significant adverse environmental impacts that are irreversible, diverse, or 
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unprecedented. These impacts may affect an area larger than the sites or 
facilities subject to physical works. An environmental impact assessment is 
required. 

(ii) Category B. A proposed project is classified as category B if its potential 
adverse environmental impacts are less adverse than those of category A 
projects. These impacts are site-specific, few if any of them are irreversible, and 
in most cases mitigation measures can be designed more readily than for 
category A projects. An initial environmental examination is required. 

(iii) Category C. A proposed project is classified as category C if it is likely to have 
minimal or no adverse environmental impacts. No environmental assessment is 
required although environmental implications need to be reviewed. 

(iv) Category FI. A proposed project is classified as category FI if it involves 
investment of ADB funds to or through FI (financial intermediaries). 

 
7. The project comprises improvements/rehabilitation of drainage systems and city 
roads, sanitation (construction of septage drying beds), and the construction of a sanitary 
landfill.  Initial rapid environmental assessments (REAs) (Appendixes 1–3) were prepared. The 
project is classified by ADB as category B. The impacts of providing infrastructure in the areas 
were assessed, and the initial environmental examination (IEE) prepared in accordance with 
ADB’s Safeguard Policy Statement 2009 and the Government of Nepal’s Environmental 
Protection Rules (1997) and Amendment of 20 August 2007. 
 

2. National Act and Rules 
 

8. The requirement for environmental assessment in Nepal is established by the 
National Environment Protection Act (1997), and the procedures are defined in the 
Environment Protection Rules (EPR) (1997) and its Amendment of 20 August 2007. 
 

9. The improvement/rehabilitation of drains and city roads is not mentioned in the 
EPR. The improvement of existing inner roads is mainly black-topping. The EPR mentions that 
an IEE is necessary for improvement, rehabilitation, and reconstruction of national highways 
and feeder roads, under which category the inner city roads do not fall. However, since the civil 
works involved result in temporary environmental impacts, IEEs have been conducted. 
 

10. The Government of Nepal (according to EPR 1997) requires that filling of land with 
more than 5,000 tons of solid waste per year requires an EIA. The amount of solid waste to be 
disposed at the landfill site in 2015 (when the sanitary landfill site is operational) will be 5,877 
tons per year, increasing to 19,382 tons by the year 2031 (the expected lifespan of the landfill 
site). 

 
11. The legal provisions for environmental protection in Nepal are given in different acts 
and regulations in Appendix 4. Nepal is also a signatory to many international agreements and 
conventions related to environmental conservation, such as: 
 

(i) Plant Protection Agreement for Asia and the Pacific Region, 1956  
(ii)    Convention on International Trade in Endangered Species of Wild Fauna and 

Flora (CITES, 1973)  
(iii) Convention Concerning the Protection of World Cultural and Natural Heritage      

(World Heritage Convention), 1972  
(iv) International Tropical Timber Agreement, 1983  
(v) Convention on Biological Diversity, 1992 



4 

 

4
 

 
12. The Solid Waste Management Act 2011 unifies the Solid Waste Management Law 
to ensure a clean and healthy environment through source reduction, reuse, processing, and 
disposal of solid waste for effective solid waste management, and to minimize the adverse 
impact of solid waste on public health and the environment.  
 

13. Permits and clearances required. Obtain letters of approval/permits and 
agreement for:  
 

(i) temporary acquisition of land and properties;  
(ii) digging of roads from the municipality;  
(iii) cutting of trees from the district forest office 1; 
(iv) shifting sections of utility lines if needed from relevant authorities; and 
(v) operation and location of the landfill site from the Civil Aviation Authority.  

 
14. Nepal’s procedures for environmental assessment of development projects are 
described in the Environment Protection Act (EPA), 1997 and the Environment Protection 
Rules (EPR), 1997 and Amendment of 20 August 2007. Projects that need EIA and IEE are 
listed in the EPR. The responsibility for undertaking IEEs for the proposed subprojects lies with 
the Department of Urban Development and Building Construction (DUDBC) as the proponent, 
on behalf of the Ministry of Physical Planning and Works (MPPW). Public involvement, 
including notification of stakeholders, dissemination of information, and consultation is a 
requirement, particularly during the review and approval of the IEE reports. 
 

15. The process for carrying out this IEE in Nepal is as follows: 
 

(i) The responsibility for undertaking and approving an IEE lies with DUDBC (the 
proponent) and MPPW (the executing agency).  

(ii) The environmental assessments are carried out by consultants hired by 
DUDBC. IEEs are approved by the respective ministries. All EIAs are approved 
by the Ministry of Environment (MOE). 

(iii) Public involvement, including notification of stakeholders, dissemination of 
information, and consultation is a requirement, particularly during the review and 
approval of the IEE report.  

(iv) DUDBC prepares the Terms of Reference (TOR) as described in the format of 
Schedule 3 of EPR, 1997 and submits it to MPPW.  

(v) MPPW processes the TOR, reviews it, and if not satisfied, returns it with 
comments for improvements.  

(vi) If satisfied, the ministry approves it and informs the consultant through DUDBC. 
(vii) DUDBC will arrange for the study to be conducted by a consultant as soon as 

the TOR is approved by the ministry.  
(viii) The IEE report will be prepared in the format as described in Schedule 5, EPR, 

1997 and in accordance with ADB’s SPS.   
(ix) Rule 7 stipulates that a notice has to be published in Nepali in a national daily 

newspaper and also affixed in the concerned VDC or municipality, DDC office, 
schools, concerned individuals and institutions, and hospitals and health offices, 

                                                           
1
  The owner of a private forest which is not registered shall submit an application to the district forest office, either 

directly or through the area forest office, to cut trees on private forest land. The district forest officer may conduct 
necessary enquiries into the application and grant permission to cut the trees. 
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requesting them to give written comments and suggestions within 15 days 
regarding the likely impacts of implementing of the proposal on the environment. 
A deed of public enquiry also has to be prepared and included in the IEE report. 

(x) The IEE report should be submitted to MPPW through DUDBC. DUDBC will 
review the report and then forward it to MPPW for decision-making. Both 
DUDBC and MPPW can send the document back to the consultant for revisions, 
if required. When approved, MPPW will inform the municipal authorities through 
DUDBC.  

(xi) In accordance with the provision of EPA and EPR 1997, DUDBC should 
implement the proposed project only after the approval of the IEE report, which 
will be monitored and evaluated by MPPW through DUDBC. 
 

3. Objectives and Scope of the Environmental Study 
 

16. The objectives of the IEE are to: 
 

(i) provide information about the general environmental settings of the project area 
as baseline data; 

(ii) provide information on potential impacts of the project and the characteristics of 
the impacts, magnitude, distribution, affected groups, and duration; 

(iii) provide information on potential mitigation measures to minimize the impact, 
including mitigation costs; 

(iv) assess the best alternative project with most benefits and least costs in terms of 
financial, social, and environmental aspects;  

(v) provide basic information for formulating management and monitoring plans; 
(vi) avoid costs and delays in project implementation due to unanticipated 

environmental problems; 
(vii) allow project proponents, designers, implementing agencies, and funding 

agencies to address environmental issues in a timely and cost-effective fashion 
during the feasibility stage, and reduce the need for project conditionalities 
because appropriate steps are taken in advance or incorporated into the project 
design; 

(viii) provide an opportunity for public involvement in the planning stage of the 
project; 

(ix) facilitate early agreement on contentious issues; 
(x) assist in the scoping process of environmental impact assessment, if necessary; 
(xi) economize in the human resource and budget allocation for any subsequent 

environmental impact assessment; and 
(xii) determine if an environmental impact assessment is necessary. 
 

17. This IEE discusses the environmental impacts and mitigation measures relating to 
the location, design, construction, and operation of all physical works under the project. 

 
4. Approach and Methodology 

 
18. The background data for the IEE has been collected from ADB and the 
Government of Nepal’s reports, literature, internet, documents, consultations, interviews of 
other organizations working in the area, results of socioeconomic surveys, field visits, focus 
group discussions, and existing reports collected from other organizations. The IEE was 
prepared by following the regulations of the Government of Nepal and the ADB Safeguards 
Policy Statement. 
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II. DESCRIPTION OF THE PROJECT 

A. Subproject Description 

19. The project consists of: (i) improving/rehabilitating about 55 km of the existing 
drainage system (Figure 1) to avoid flooding; (ii) providing about 10.5 km of the city roads with 
drainage to minimize traffic congestion at the city core; (iii) sanitation (construction of septage 
drying beds); and (iv) a sanitary landfill site so as to raise the quality of the infrastructure and 
services, thereby improving the quality of life of the people. Siddharthanagar is growing at a 
rapid pace. Its development is constrained by a poor, inadequate drainage system (thereby 
causing floods), absence of solid waste management, and poor city roads. A number of areas 
in the municipality get inundated (Figure 2) during the monsoons, hampering normal life.  
 

B. Description of the Subprojects 

1. Drainage Improvements/Rehabilitation 
 

20. The purpose of the proposed drainage subproject is to improve the town’s drainage 
system so as to minimize the flooding that occurs every year during the monsoons. The project 
aims to:   

(i) eliminate cross-sewer connections; 
(ii) rehabilitate (lining, widening, etc.) and desilt the existing drains;  
(iii) augment and rectify the missing links of existing drains; and 
(iv) provide new drains. 

 
21. The drainage improvement works (Table 2) consist of the following components: 
 

Table 2: Drainage Subproject and its Components 
Stormwater Drainage 

Rehabilitation of the existing system 

 Extension of the main drain at Khajuriya (0.15 km) 

 Lining of 2.8 km of earthen drain in ward no. 6 

 Improvement of 3 km of watercourse in ward no. 4 

 Improvement of 5.95 km of north-south watercourse running though wards 

 no. 12, 13, 3, and 1 

 Extension of the drain behind the stadium (0.2km) 

 Improvement of two culverts at major road junctions 

 Extension of incomplete drains to suitable outlets (0.4 km) 

 Cleaning of the existing drains (20 km) 

 Covering of the open drains within the city core (1.8 km) 

 Improvement (removing of vegetation) of 6 km of watercourses 

Construction of new drains 

 Construction of 1.8 km of diversion drain 

 Construction of 1.92 km of new drain at the airport area 

 Construction of 3.2 km of new drain in Galamandi 

 Construction of 6.2 km of new drains in wards no. 7, 8, 9, 12, and 13 
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Figure 1: Existing Drainage System 

 

 

Figure 2: Flood-Affected Areas 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

2.  Roads Improvements/Rehabilitation 
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22. The following road stretches (a total of 10.5 km) are proposed for improvements (laying 
of 200 mm-thick sub-base course, 150 mm-thick base course, and 40 mm-thick premix carpet 
on the existing roads without any widening) (Figure 3): 
 

(i) Maitri Path (2.5 km by 12 m): This road links Paklihawa to the city center. The 
area it serves is dense and the surface condition is not good. There will be 
major rehabilitation works of the existing drain along this road under the drain 
subcomponent. This road is strategically the major collector road of the whole 
western part of the city. The proposed drain ultimately ends up at the Danda 
Nala. 

(ii) Children’s Park Road (1.5 km by 12 m): This road links the Lumbini Highway to 
Gallamandi Road. It serves as a collector road of the northwest sector of the 
municipality. Gallamandi is the major wholesale center of the municipality, and 
the area needs another good access from the Lumbini bypass road. Under the 
drain subcomponent, there is a new drain network proposed which covers this 
collector, as well. 

(iii) Udayapur Road (2.0 km by 10 m): This road links Siddhartha Highway to the 
main east-west collector of the city. The area lies in the northeast urban 
expansion zone of the municipality. This area currently does not have any 
drainage network, and it is proposed to have a separate network which covers 
the northeast catchment up to Danda. 

(iv) Shivapur Road (1.5 km by 10 m): This road links the main east-west collector 
to the Siddhartha Highway in the southeast urban expansion zone of the 
municipality. The area does not have any drainage system right now, and the 
drain subcomponent has proposed a new drainage system for the area. 

(v) Khajhana Road (1.0 km by 10 m): This road links the Siddhartha Highway to 
Maitri Path. The area served lies in the southern urban expansion zone. This 
area under the drain subcomponent is marked as one of the major flood-prone 
zones, and some important rehabilitation works, along with some new drain 
networks, are proposed for this area. 

(vi) Inner City Roads (about 2.0 km by 8 m): There are several drain rehabilitation 
works within the inner city core, affecting some small and moderately long road 
stretches, which will also be improved. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: City Roads to be Rehabilitated and Improved 
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3. Solid Waste Management and Septage Drying Beds 
 

23. Greater frequency of desludging of septic tanks will be carried out. The desludged 
sepatge will be treated using sludge drying beds, which will be located at the landfill site. The 
leachate from the drying beds will be treated together with the leachate from the landfill. 
 
24. Solid waste management is one of the priorities of the municipality, as its 
mismanagement has resulted in clogged drains and flooding during the monsoons. The total 
municipal waste generation is about 25.0 tons per day (tpd). The municipality has identified a 
landfill site of 5.2 ha. Assuming a 50% reduction in recyclables and biodegradable wastes, the 
total waste to be managed at the landfill site will be about 6,877 tons/year (base year 2015) 
and about 18,389 tons/year by 2031 (its lifespan). 
 
25. The subproject covers (i) awareness campaigns, institutional building, and capacity 
building; (ii) separation and primary collection of wastes (biowastes, recyclables, remaining 
waste to be disposed of at the landfill site); (iii) transport; (iv) recycling and treatment of special 
wastes; and (v) construction of a sanitary landfill and associated facilities.  

 
 
 
 

III. DESCRIPTION OF THE ENVIRONMENT 
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A. Physical Resources 
 

26. Location and topography. Located in the western development region, 
Siddharthanagar is a prominent town and an important point for the transport of goods and 
people.. The dry port facilitates import of large volumes of goods. 
 
27. Siddharthanagar municipality, lying at a distance of 280 km west of Kathmandu, also 
acts as a gateway to Lumbini, the birth place of Lord Buddha. The terrain of the town is flat, 
and elevations range from 102 to 108 m above mean sea level (msl). It is connected by the 
highway from Kathmandu via Narayanghat and Pokhara. It is about 20 km south from Butwal at 
the junction of east and west (Mahendra Highway) and north and south (Siddhartha Highway). 
Siddharthanagar has an airport with regular flights to Kathmandu and occasional flights to 
Pokhara. The airport is soon going to be upgraded to a regional airport to augment the 
passenger capacity. This initiative has been taken to cater to the Buddhist pilgrims visiting 
Lumbini. 
 
28. Geology and soils. The general geology of the area consists of the plain alluvium. The 
plain stretches about 60 km wide, which is probably the widest in the region. Both the plain and 
Siwalik hills are well-developed in the area. In the immediate south of the Siwalik hills, the 
quaternary sediments consist of pebbles and gravel in a sand and silt matrix, which becomes 
chiefly sandy and silty soil with clay in the middle part, mainly in the southernmost part of the 
plain. 
 
29. Climate. The climate is hot-humid in the midsummer and goes up to 460C. The average 
maximum and minimum temperatures in the winter are 29.90C and 17.30C. The average 
annual monsoon rainfall is 1244 mm, with a recorded minimum annual rainfall of 713 mm 
(1994) and a maximum of 1909 mm (1988). 
 
30. Water resources. Siddharthanagar is bound by the Dondra and Rataihiya rivulets at 
the southwest and east. It uses only groundwater sources for water supply due to its 
abundance. The available hydrogeological information confirms the existence of vast 
underground water resources. There are three big ponds in the municipality. 
 

B. Ecological Resources 

31. Flora. The trees found in the Rupandehi District consist of sal (Shorea robusta), karma 
(Adina cordifolia), sisau (Dalbergia sissoo), khayer (Acacia catechu), asna (Terminalia alata), 
simal (Bombax ceiba), jamun (Syzygium cumini), kusum (Schleichera oleosa), satisal 
(Dalbergia latifolia), bijaya sal (Pterocarpus marsupium), teak (Butea monosperma), aap 
(Mangifera indica), badahar (Artocarpus lakoocha), katahar (Artocarpus heterophyllus), tooni 
(Toona ciliate), jalebi (Pithecellobium dulce), gular (Ficus glomerta), sisris (Albizzia mollis), raj 
briksha (Cassia fistula), rohini (Mallotus phillippinensis), and others. Sal is an endangered 
species. 
 
32. Fauna. The district has 44 types of fish, 21 mammals, 21 reptiles, and 210 birds. 
 
3.3 Social and Cultural Resources 
 



11 

 

33. Social classification.  According to the Municipality, the majority of the people living in 
Siddharthanagar are Hindus (83%), followed by Muslims (12%) and Buddhists (4.6%). The 
percentage of other religions living in Siddharthanagar is minimal and accounts for the rest. 
 
34. The major ethnic groups are Hill Brahmins (17.7%), Muslims (12%), Chettris (7.6%), 
Magars (7.5%), Newars (4.8%), Gurungs (5.5%), Yadavs (5%), Newars (4.8%) and Baniyas 
(4.7%). Others less in number are Harijan Chamars, Tarai Brahmins, Telis, Tharus, Koeris, 
Sunuwars, Kewats, Kurmis, Thakuris, Kalawars, Mallahas, Kamis, Hajams/Thakuris, 
Pasawan/Pasis/Dusadhs, etc. 
 
35. Employment, income, and expenditure. In Siddharthanagar municipality, nearly 60% 
of the total population aged between 15 to 59 are economically active, of which about 56% are 
unemployed. 
 
36. The socioeconomic survey shows that the per capita income of 42% of the  sampled 
households is less than NRs. 50,000, while 35% of the households have a per capita income 
ranging from NRs. 50,000 to NRs. 75,000. This shows that 42% of the population lives below 
the poverty line. The poverty level is considered $2 per day per capita. 
 
37. Community organizations and citizen participation: There are different community 
organizations involved in community welfare and development in the municipal area. Some of 
these are: 
 

(i) Female community health volunteers (FCHVs) – There are 101 FCHVs who not 
only work in the field of health, but also in the formation of savings and credit 
schemes in the community, health awareness, and sanitation. 

(ii) Road and drainage users committee – In the F.Y 2010/11, 16 road and drainage 
users groups were formed in different wards of the Siddharthanagar 
municipality. After completion of the specified work, the committees were 
dissolved. The committees are formed once the municipality agrees to shoulder 
60% of the total cost. The remaining 40% has to be borne by the committees 
themselves. During the current fiscal year, 12 road and drainage users 
committees have shown interest in road and drainage construction in their 
community. 

(iii) Tole development organizations (TDOs).  A total of 40 TDOs have been formed 
in almost all wards of the municipality.  More than 90% of these organizations 
are represented by women. One of the basic functions of the TDO is the 
management of solid waste in their locality. 

 
38. Cultural heritage. There are no natural or cultural areas next to the subprojects that 
will be affected. Lumbini, a UNESCO heritage site, the birthplace of Buddha, is approximately 
20 km away from the project area.  
  

C. Infrastructure 

39. Transportation. Siddharthanagar is connected by the highway from Kathmandu via 
Narayanghat and Pokhara. It is about 20 km south from Butwal at the junction of east and west 
(Mahendra Highway) and north and south (Siddhartha Highway). Siddharthanagar has an 
airport with regular flights to Kathmandu and occasional flights to Pokhara. The airport will soon 
be upgraded to a regional airport to augment the passenger capacity. This initiative has been 
taken to cater to the Buddhist pilgrims visiting Lumbini. 
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40. Two major highways pass through Siddharthanagar Municipality—Siddhartha Highway 
and Lumbini Highway. The municipality has a good network of roads as compared to other 
towns. Based on the draft of the periodic plan, as of 2011, total road length within the 
municipality is 136.50 km. The following are the details of roads in Siddharthanagar 
municipality (the list does not include roads less than 4 m in width): 
 
 Road with metallic surface  64.45 km  
 Graveled road    47.98 km 
 Earthen road   24.07 km 
 Total road   136.50 km  
 

41.  Lumbini Highway connects this municipality to the birthplace of Siddhartha Gautam, 
the Buddha. 
 
42. Almost all roads of the inner city are black-topped and are in comparatively good 
condition. Most of these roads have surface water drains (there are about 27.40 km of road 
side drains). These are not covered and are full of solid waste. 
 
43. The newly expanded area, especially in the north and northwest sector of the 
municipality, has earthen and graveled roads. The areas which border different VDCs around 
the municipality also have graveled and earthen roads. The right-of-way (RoW) of the inner city 
roads ranges from 4 m to 10 m, and that of the outer area varies from 6 m to 16 m. The 
highways have RoW of 50 m. 
 
44. The condition of the highways are quite good. However, Siddhartha Highway does not 
have lined side drains, and the ditch is full of solid waste. The expansion and construction of 
new flexible pavement is ongoing in the Lumbini Highway; however, the drains are too small for 
the needs of the city. In the suburban areas of the city, the condition of the roads is not good. 
Only few of these roads have metallic surfaces. There are no stormwater drains in these 
tertiary roads. 
 
45. Although the municipality has listed many road constructions and improvement works in 
its periodic plan, they are not currently the priority of the municipality. However, the 
improvement of road surfaces is the next priority after the construction of a whole city level 
drainage system.  
 
46. Water supply. Piped water supply in Siddharthanagar municipality started with the 
construction of a water supply system in 1965. Initially, the water supply system was operated 
by DWSS which was taken over by NWSC in 1981. The present system consists of 2 tube 
wells, 1 OHT, and about 51 km of pipes of various material and sizes. It serves about 30% of 
the existing population. Groundwater is the only source of water for the town. 
 
47. Households and other customers not connected to NWSC system draw water from 
private hand pumps (manually drilled tube wells). Some institutions have their own large 
diameter tube wells and are completely independent of NWSC. The municipality installs about 
15 hand pumps a year to serve the poor. 
 
48. Public hand pumps are also installed at many locations. Based on the blanket arsenic 
testing carried out in Nepal, there are at least 6,380 wells in the municipality. These hand 
pumps/tube wells are drilled to depths of about 10–60 m, depending on the cost and 
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affordability. Many wells are artesian. The shallow hand pumps are nearly all suction hand 
pumps, indicating that the depth of groundwater is no more than about 6 m. It is also common 
to connect a motorized pump to the shallow tube wells to maximize extraction. 
 
49. Tests previously conducted show that water from NWSC groundwater sources is within 
the Nepal Drinking Water Standards, provided the water is disinfected. NWSC disinfects water 
by chlorination at reservoirs before supplying consumers. Residual chlorine in the distribution 
system is not regularly monitored by NWSC. There are complaints about poor water quality 
from consumers, citing contamination caused by the entrance of pollutants into leaking pipes. 
Most of the house connections pass through highly polluted a drain, which is a major cause of 
water pollution. 
 
50. Of the 6,882 wells tested in the municipality, 26 (0.4%) have concentrations of arsenic 
higher than the national standard of 50 ppb. This is a health concern, since the water is used 
for drinking and cooking.  Of these, eight (0.12%) are more than 100 ppb. 
 
51. The risk factors of bacteriological contamination of shallow groundwater are very high. 
Even in the absence of testing, it is apparent that bacteriological pollution of shallow 
groundwater is almost certain. Although more data is needed to confirm this, the likely health 
impacts are potentially very high. 
 
52. Sanitation. The system in operation in the town is effectively a hybrid offsite system, as 
it relies on disposal offsite. The typical sanitation system consists of a sealed septic tank which 
discharges direct to a drain. It is rare for the system to include a leach field downstream of the 
tank.  
 
53. Private suppliers provide septic tank emptying facilities via pumping. There is no 
effective control over the dumping of the contents. 
 
54. Table 3 presents preliminary information of the Social Survey 2011 in relation to 
sanitation. 

Table 3: Toilet Use 
Type of Toilet Nos. Percentage 

Water-sealed toilet with flush 33 5.7 

Water-sealed toilet without flush 233 40.2 

Toilet without water at outside 165 28.5 

Pit latrine on plot 49 8.5 

Public latrine 14 2.4 

Neighbor’s toilet 9 1.6 

Other (specify) 76 13.1 

Total 579 100.0 

 
55. The survey indicates that open defecation is practiced by about 13% of the population. 
There are seven public toilets in the whole city. Out of these only six are functioning. All other 
toilets are in bad condition and not properly maintained. Although the people need them in 
places like Sunauli bus park, hat bazaar, vegetable markets, city centers, etc., they refrain from 
using them. 
 
56. Solid waste management. For city cleaning and waste collection services within the 
core area, a private company is presently contracted for cleaning about 17 km of main roads 
twice a day (between 8 a.m. and 4 p.m.). Waste heaps accumulated on roadsides (from 
households and shops) are picked up by tractor-trailers. This daily service, as per contract, has 
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to be completed from 8 in the morning to 4 in the afternoon. The proprietors of the company 
have no major complaints, except that a contract longer than 1 year would have been 
preferable, and there is a need for the municipality to inform the people to promptly deliver their 
wastes while the tractor-trailer is making its rounds along the roads. Total cleaning of Belahiya 
area (ward no.1) is being done by the so-called Belahiya Village Society with nominal support 
from the municipality. The municipality is more directly involved in cleaning roadside drains of 
various wards, and the door-to-door collection service in wards no. 6, 7, 8, 9, and 12 and some 
areas of other wards. 
 
57. At present, all the wastes collected by tractor-trailers are dumped along the 
embankment of Danda Khola in ward no. 1. This has been in operation for about 5–6 years. 
Similar dumping upstream of Danda Khola was done 5–6 years before. Old dumped waste has 
been found properly covered with soil.  
 
58. The municipality has found a landfill site 10.5 km away from the municipality that is 16 
km away from the airport. The earlier concept of including Siddharthanagar in the regional 
SWM with Butwal using a central landfill has been dropped. 
   
59. To provide city cleaning and waste collection services, a total of 53 sweepers were 
recently approved—26 were proposed for municipal level works and 27 for ward level works. 
The number was, however, reduced by five, while 36 positions are still vacant.  
 
60. With regard to the equipment and vehicles used in SWM service, there are presently 
only three tractors (two with a 3 m3 capacity and the other with a 4 m3 capacity) and 12 
wheelbarrows in operation. 
 
61. The municipality has reportedly introduced a nominal annual SWM service fee 
collection system in core areas at the rate of NRs. 200–NRs. 300 per household. The payment 
of this fee was made compulsory by strictly linking it to other municipal services, such as 
issuance of permits and recommendation letters for various affairs by the municipality. 
 
62. Composting of organic SW at the household level is being practiced largely with the 
support of around 40 women’s groups. These women’s groups are also involved in 
awareness/motivation campaigns and activities related to waste reduction at the source.  
Composting at the community level is, however, unknown. 
 
63. With regard to recycling activities, there are about seven to eight scrap dealers of 
paper, plastic, glass bottles, and metal, mainly in wards no. 7, 8, 9, and 13 along the highway.  
Their business, scrap dealing, is seen to be profitable. In the area of hospital waste 
management, the biggest Universal College of Medical Sciences (with 750 beds and 50% 
average occupancy) is exerting efforts to practice proper management of the generated 
hazardous and infectious wastes. There are plans to procure a new medical incinerator with a 
burning capacity of 20–22 kg/hour to replace their nonfunctioning incinerator.  According to the 
hospital administrative officer, the installation of a new incinerator will help the hospital follow 
medical waste management through burning of hazardous and infectious wastes and delivery 
of the segregated nonhazardous wastes to either the municipal service or a controlled dumping 
site within the hospital premise.  
 
64. There are two vegetable markets, one in ward no. 5 which is open during weekdays, 
and the another one in ward no. 13, which opens on Sundays and Thursdays only. The 
vegetable market that is open during weekdays is presently under construction for large sheds. 
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65. Drainage. Siddharthanagar is located on a flat terrain with altitudes varying from 109 m 
in the north to 100 m in the south, and an average northsouth ground slope of about 1:1000. 
The municipality has two rivers at its borders, namely Donda Khola in the east and Ghagara 
Khola in the west. In addition, there are four natural drains flowing northsouth in the form of 
water canals. These watercourses serve as both canals for providing water to farmlands 
located downstream, and drains that collect surface runoff from major parts of the city.  At 
present, the sizes of these watercourses have been reduced significantly mainly due to 
encroachments, reducing their capacity to effectively function as drains during the monsoons.  
Out of these four watercourses, one ends at Ghagara Khola south of the airport, while the other 
three end at Donda Khola. The presence of these watercourses and two rivers at its 
boundaries is a big advantage to the city in developing the stormwater drainage system. 
 
66. The existing drainage system is incomplete, while most of the drains built so far are 
without outlets. Some of them end up at fields, and some in open areas. There are only two 
systems which can be counted as semicomplete, except for a few shorter lines.  
 
67. Ward no. 6 has the highest number of drains, followed by ward no. 1. The total length of 
the drain in ward no. 6 alone is 7,250 m, while ward no. 1 is about 2,450 m long.  Wards no. 2, 
10, 11, and 12 do not have any drainage system. The total length of the drains built so far is 
about 20 km. 
 
68. Most of the core area gets flooded during the monsoons and subsides in 2-3 hours 
when the rain stops. The most affected wards are wards no. 6 and 12 followed by wards no. 3, 
4 (airport area), and 7. Some parts of wards no. 8 and 9 also become inundated during the 
monsoons, but to a lesser extent than other wards. 
 
69. Most of the existing drains, with the exception of covered drains along the main road 
and drains built behind the stadium, are open earthen drains with irregular shapes, and do not 
function as required. Even lined drains do not function well due to the absence of outlets. 
Almost all the drains, with the exception of covered drains, are clogged with solid wastes.  
 
70. Electricity. Nepal Electricity Authority supplies electricity to households, institutions, 
and industries in the municipality in all the 13 wards. About 11,877 households are already 
connected to the system. The supply is provided through 33 KV and 11 KV lines. The city still 
has no power supply for 14 hours a day. 
 
71. Educational establishments. In Siddharthanagar, there are 58 educational institutions 
ran by the government and the private sector. These include 2 medical colleges, 10 others, and 
2 special educational institutions for deaf children. The illiteracy rate in the municipality is about 
12%. 
 
72. Communications. Postal service is provided by the district postal service office. There 
are two more postal service branches within the city and seven letter boxes. In addition, there 
are 4 private courier services and 2 municipal information centers within the city. There are 
several local papers and 2 FM stations. Nepal Telecom and NCell are the major providers of 
communication facilities in Siddharthanagar. Telecommunication service is comparatively 
better here. Use of mobile phones has become common. About 7,503 telephone lines and 
8,386 mobile phones have been distributed already. The phone companies both provide e-mail 
and internet services. 
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D. Economic Development  

73. Land use. The net change in population from 2006 is estimated to be 82,000, which 
would call for about 15,600 additional buildings requiring 215 ha of land. The agricultural land 
will be converted for habitation use. The existing 82% habitable land is expected to be reduced 
to 76% by 2031. The present and future use of land is given in Table 4. 

 
Table 4: Existing and Future Land Use 

SN Land use Existing Proposed 

    Area Percent Area Percent 

1 Residential 311  9% 504  14% 

2 Commercial  55  2% 76  2% 

3 Agricultural 2,965  82% 2,750  76% 

4 Others  272  8% 272  8% 

  Total 3,603  100% 3,603  100% 

 
74. Industries: Sidharthanagar is a well-established industrial center in Nepal. In 2006, 
there were 47 registered industries within the municipality (Source: Directory of Manufacturing 
Establishments 2064, CBS Nepal).  Given the favorable location and conditions for growth, the 
number of industrial establishments has steadily increased from 47 in 2006 to 76 (mostly small 
industries) in 2010 (Source: Municipal Profile, 2011). Some 60% of total productions of the 
industries were exported to mountain and hilly districts of the western region, and about 15% 
were exported to Kathmandu. The majority of industries were small-scale industries such as 
rice mills, food, and beverages, wood and steel furniture, and brick industries. Other rapidly 
growing industries in the municipality are construction related industries. 
 
75. Agricultural development. Agriculture is the dominant economic activity in the 
municipality. Some 2,965 ha of land, which is about 82% of the total area of the municipality 
(3,603 ha), is under cultivation, and almost all cultivated land is irrigated. Paddy, wheat, 
oilseeds, potato, and vegetables are major crops grown in the municipality. Compared to other 
crops, people grow more paddy, wheat, and oilseeds and very little green vegetables and 
potato.  The total cereal and cash production in 2010 was about 9,500 tons. Besides crop 
cultivation, people in the area practice nursery planting for sapling production of fruit trees and 
livestock farming, as well.  
 
76. Organizations: Siddharthanagar municipality has 23 CBOs, 62 NGOs, and 30 users' 
groups which are working at household and community levels for awareness development, 
income generation activities, community level project development and implementation, women 
empowerment, and savings and credit (Source: Social Mobilization Unit of Siddharthanagar 
Municipality, March 2011).  
 
77. Cultural heritage. Sidharthanagar is a town that has full potential to become a very 
important hub for cultural, religious, and natural tourism. I
like the , .

d  Devout 
B d  
 
78. Tourism. Siddharthanagar is the gateway to Lumbini (nearly 30 km away from the 
project area), for tourists who come to visit religious tourist spots, such as: (i) the Lumbini 



17 

 

Garden around Lord Buddha's birthplace, with numerous temples, monasteries and holy 
ponds;  (ii) the Devdaha, an archeological site associated with the Koliyas, tribe of Lord 
Buddha's mother and one of eight tribes that received corporeal relics after his death at 
Kushinagar;  (iii) Ramagrama, the center of the Koliya Kingdom, with a stupa mound 
measuring approximately 10 m in height and 20 m in diameter; (iv) the Kapilvastu, the kingdom 
of the Shakyas (Lord Buddha's paternal royal family), with many archaeological sites; (v) 
Tribeni Ghat on the Narayani River, an auspicious site for bathing which attracts hundreds of 
thousands of pilgrims on Maghe Sankranti (approximately every 15 January); (vi) Valmiki 
Ashram near Tribeni Ghat, believed to be the place where Prince Siddhartha got down from his 
horse Kantaka and strode off on foot into the jungles in his search for answers to his questions; 
and (vii) Lumbini Museum, Lumbini International Research Institute, and Kapilvastu Museum.  
The museums and research center have ancient literature related to Buddha, and ruins of the 
ancient capital of Sakya kingdom where Buddha spent his youth as Prince Siddhartha.  The 
municipality is also a gateway to Chitwan National Park (east of the Narayani River), a 
preserve larger than 900 km2 protecting some 700 native animal species, including gaur, tiger, 
rhinoceros, gharial, and crocodile and flora native to the Terai-Duar savannah, and grasslands 
and wetland areas called Khadara Phanta north of Lumbini, protecting the endangered sarus 
crane. 
 
79. Health facilities. Siddharthanagar is noted for its Eye Hospital and a 700-bed Universal 
College of Medical Science. The medical college employs about 550 persons.  About 200 
MBBS/dental students enroll every year and are provided with education up to MD/MS in 
medicine. Load shedding and irregular electricity supply is a major problem facing the college. 
Lack of wide access roads to the city center and waste management are also other challenges 
the college has to deal with.  
 
 

IV. ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 

80. The project area is within the municipal boundary. There are no sensitive ecological  
or cultural features which will be threatened by the design, location, construction, or operation 
of the project. Impacts are limited to design, construction, and operation, which can be easily 
mitigated. This section provides impacts and mitigations for each component.  

 
A. Drainage Improvements 
 

81. The rapid environmental assessment for drainage improvements is given in 
Appendix 1. Environmental impacts during preconstruction, construction, operation, and 
maintenance are discussed here in detail with the mitigating measures. The summary of the 
anticipated environmental impacts and the mitigation measures are given in Tables 5–7. 
 
1. Preconstruction and Design Phase  

82. Encroachers and disruption to vendors/shops. The construction works may 
disrupt local roadside business, including vendors. Prepare resettlement plan, notify the 
people, and implement resettlement plan and provide compensation before construction. 
Implementation of the resettlement plan (i.e., compensation, etc.) is required prior to physical 
and economic displacement of encroachers. Social tensions will arise if the contractor’s 
temporary land use areas are not identified with the consent of the local people and owners. 
Prepare the details of the contractor’s temporary land use and other private properties and 
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discuss with owners. The contractor’s facilities should be located at least 500 m away from 
water bodies, natural flow paths, important ecological habitats, and residential areas. 
 

83. Permits and legal considerations. Obtain letters of approval and agreements for 
(i) temporary acquisition of land and properties, (ii) digging of roads from the municipality, and 
(iii) cutting of trees from the district forest office, following its rules and regulations (e.g.  plant 
and rear tree saplings at the rate of 25 saplings for each felled tree).  
 

84. Baseline assessments. Baseline photographs of the construction areas and water 
quality of streams and rivers that would be impacted would help the project in identifying, 
justifying, and verifying the adverse impacts due to construction activities (e.g. cracks in 
houses, restoration of temporary sites to the original, water quality deterioration, etc.). 
 

85. Traffic management. Detailed traffic plans during construction within the town 
should be prepared to help mitigate traffic congestion, hazards to pedestrians, and disruptions 
to businesses as a result of open trenches, excavation, or road closures. In coordination with 
the municipality’s traffic police division, a traffic management plan to minimize traffic 
interference should be developed for areas covered by construction works. The municipality 
should notify the public in advance of construction activities, schedules, reroutings, and 
affected areas, including road closures.  Signages in Nepali and English should be erected.  
Footpaths made of steel plates or other temporary materials can be provided across trenches, 
and other pedestrian access and sidewalks and parking areas should be set up. In this regard, 
trench closure and road rehabilitation should be done as quickly as feasible. Arrangements can 
also be made for nighttime construction for activities in congested/heavy daytime traffic areas, 
and for onsite ―grievance handling.‖  Permission for digging roads should first be obtained from 
the municipality.   
 

86. Sludge management. Prepare a sludge management and disposal plan for the 
sludge to be removed from the drains and disposed of in designated areas approved by the 
municipality. 
 
2. Construction Phase  
 

87. Pollution prevention. The removal of the accumulated water and sludge from the 
drains could be a nuisance to the surroundings and pose health hazards to the public and the 
workers.  The mitigation measures include:   (i) working in small sections; (ii) providing a 
bypass for upstream water by providing  pumping arrangements to the downstream; (iii) 
avoiding manual desilting and using mechanical diggers and tools as far as possible; (iv) in 
narrow/inaccessible sections, providing winches and buckets; (v) providing workers with oils for 
skin protection and soap to clean up later, as well as PPE (gloves, gum boots, face masks);  
(vi) providing onsite training to workers on the safe handling of contaminated water and sludge; 
(vii) safely landfilling desilted materials in designated sites in consultation with the municipality, 
preferably in the sanitary landfill site; (viii) dewatering the selected section and pumping 
accumulated water downstream; (ix) as far as possible, letting the silt dry before desilting the 
section;  and (x) avoiding construction works in the rainy season.  
 

88. Excavation. Earth excavation, construction materials, stockpiling, and plying of 
vehicles will produce dust (TSP, PM10), hydrocarbons (CO, CO2, CH4), SO2, NOX, H2S, etc., 
noise, and vibrations, which create nuisances to the public, important social/cultural sites, and 
schools.  
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89. Noise and dust control. Plying of trucks on nonmetallic roads will produce huge 
amounts of dust, thereby causing the air quality to deteriorate and increasing noise levels to 
above 90 dB, affecting health. Appendixes 6 and 7 give the national ambient air quality 
standards for Nepal and the recommended noise exposure limits for the work environment. 
Mitigating measures to be employed are: (i) transporting the required construction materials 
(aggregates and sand) when and as required and avoiding temporary storage; (ii) using 
tarpaulins, plastic sheets, and jute bags to cover the desilted material during transport; (iii) dust 
suppression in surroundings by sprinkling water as required at regular intervals; (iv) routine 
monitoring of dust (TSP, PM10), sound, and vibrations at regular intervals; (v) limiting vehicle 
speeds and banning power horns; (vi) seeing that vehicles comply with the National Vehicle 
Mass Emission Standards, 2056 BS (Appendix 8); (vii) fitting of mufflers on vehicles to control 
noise; (viii) regular maintenance of equipment and vehicles; (ix) prohibiting the operation of 
construction vehicles between 7 p.m. and 6 a.m. in residential areas and avoiding working at 
sensitive times (during religious festivals in the area); (x) increasing the work force in sensitive 
areas so as to finish the work quickly; (xi) providing wooden bridges for pedestrians and metal 
sheets for vehicles to allow access across open trenches; and (xii) compensating the damages 
caused by vibrations to buildings. 

 
90. Occupational and community health and safety. Prepare training in Nepali (or 
local languages) with notes and sketches on community health and safety and potential 
occupational health and safety to protect the health and safety of the community and workers. 
Health and hygiene (unsafe working conditions, accidents, transmission of communicable 
diseases, etc.) should be prioritized.  Provide regular health checkups, sanitation and hygiene, 
health care, and control of epidemic diseases to the workforce. Launch awareness programs 
concerning human trafficking and the possibility of spread of STDs and HIV/AIDS using 
brochures, posters, and signboards; make available first aid kits. Make available personal 
protection equipment (PPE) to all construction workers and compensate for the loss of life or 
any type of injuries and provide insurance to the workers and training in OHS and community 
health and safety. Children and pregnant women should not be allowed to work. Construction 
activities can cause accidents on site due to the movement of the public and workers, and it 
should be mandatory to ensure that health and safety measures are part of the contract, which 
include: (i) following standard and safe procedures, e.g. shoring in trenches; (ii) prohibiting 
entry at construction sites to the public; (iii) barricading the area and providing warning signs; 
(iv) providing PPE (personal protective equipment) to the workers; (v) avoiding manual 
cleaning in very deep and narrow sections of the drains to avoid hazardous working conditions; 
(vi) providing first aid kits at the site; (vii) keeping records of accidents; and (viii) providing 
health and accident insurance to the workers.  
 
91. Community resources. Construction activities could have adverse impacts on 
community services and infrastructure.  Any adverse impacts to community assets that could 
be disturbed by construction activities, such as temples, bridges, irrigation channels, electricity 
poles, telephone lines, drinking water pipes, sewerage lines, roads, etc. will be mitigated, 
compensated, reinstated, or relocated to the satisfaction of the community.   
 

92. Protection of water bodies. Quarrying of construction materials may change the 
morphology of the rivers and scar the environment (from sand mining from borrow pits) due to 
improper mining. Mitigation measures include: (i) obtaining construction materials from quarries 
approved by the municipality; and (ii) borrow pits should be leveled so as to suit the aesthetics 
of the area, and restore it to its original state after the project is complete.  
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93. Traffic management. The construction of box culverts will disturb the traffic, and 
the contractor should ensure smooth movement of traffic, provide traffic diversion and 
alternative routes if road closure is unavoidable, and inform the mass media and erect hoarding 
boards.  
 
3. Operation and Maintenance Phase  

94. The main important impact during the operation phase is the illegal entry of 
wastewater from buildings, and blocking/choking of drains due to silt and solid waste 
accumulation, causing flooding, mosquito breeding, and damage to health and the environment 
due to nonmaintenance of the drains. To ensure the smooth functioning of the drains, monitor 
and prevent entry of wastewater into the drains by enforcing strict regulations; ensure regular 
cleaning and desilting of the drains; provide adequate human resources and appropriate 
maintenance equipment and tools as part of the project; and prevent encroachment on the 
drains. 
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Table 5: Drainage: Anticipated Impacts and Mitigation Measures–Preconstruction Environmental Mitigation Plan 
Project 
Activity 

Anticipated Impacts Mitigation Measures Responsibilit
y 

Preconstruc
tion 

Illegal occupation/encroachment of property due to not 
pegging the land area required by the project 

Delineate project land and prepare the list of project affected 
people and resources. 
Prepare and implement RP.  
Compensation prior to displacement 

Municipality, 
DSC 

Protests from the encroachers leading to delay of the 
project due to removal of encroachments 
 

Implement compensatory measures according to the resettlement 
plan in compliance with government and ADB legislations. 
 

Municipality 
 
 

If the temporary areas required by the project are not 
identified and located with markings, social tensions 
may result. 

Prepare the details of contractor’s temporary land use and other 
private properties and discuss with owners. 
Submit to DSC. 
Follow RP for temporary acquisition. 

Municipality, 
DSC 

May result in social conflict and legal obstructions, 
resulting in delay of work, if relevant persons are not 
consulted and applications not submitted to get 
approvals. 
 

Obtain letters of approval and agreement for (i) temporary 
acquisition of land and properties, (ii) digging of roads from the 
municipality, and (iii) cutting of trees from the district forest office, 
following its rules and regulations. 

Municipality 

Local people may be deprived of opportunities, minors 
may be employed if employment policy for local and 
affected people as per EMP are not followed. 

Employ local people (not under age 14), especially project-
affected families and women, in jobs. 
Settle wage rate based on DWEC and provide the list of 
employees to DSC. 
 

Municipality, 
DSC 
 

False claims from people if baseline photographs of 
project area (including buildings and temporary sites) 
are not available 

Take photographs of buildings and temporary sites before 
construction for verifications. 

Municipality, 
DSC 
 

Traffic congestion and public annoyance if traffic plans 
are not available 

Prepare traffic plans to prevent traffic jams and annoyances to the 
public. 

DSC 

Health hazards from sludge removed from drains Prepare a sludge management and disposal plan DSC 

DSC= design and supervision consultant. 

 
Table 6: Drainage: Anticipated Impacts and Mitigation Measures–Construction Environmental Mitigation Plan 

Project Activity Anticipated Impacts Mitigation Measures Responsibility 

Construction 
 
 
 
 
 
 
 

Nuisance to the surroundings and public health 
hazards to the workers during handling and 
disposal of accumulated water and sludge 

Work in small sections. 
Provide a bypass for upstream water by providing 
pumping arrangements to the downstream. 
Avoid manual desilting and use mechanical diggers and 
tools as far as possible. 
In narrow/inaccessible sections, provide winches and 
buckets. 
Provide workers with oils for skin protection and soap to 

Contractor 
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clean up later, as well as PPE (gloves, gum boots, face 
masks).  
Provide onsite training to workers on the safe handling 
of contaminated water and sludge. 
The desilted materials should be landfilled safely in 
designated sites in consultation with the municipality, 
preferably in the sanitary landfill site. 
Dewater the selected section and pump accumulated 
water downstream. 
As far as possible, let the silt dry before desilting the 
section. 
Avoid construction works in the rainy season. 

Air quality deterioration and public health hazard 
due to dust generation and vehicular emissions 
during transportation, loading/unloading of 
construction materials 

Transport required construction materials (aggregates 
and sand) when and as required; avoid temporary 
storage. 
Use tarpaulins, plastic sheets, and jute bags to cover 
the desilted material during transport. 
Dust suppression in surroundings by sprinkling water as 
required at regular intervals 
Routine monitoring of dust (TSP, PM10) to meet air 
quality standards (Appendix 6) 
Limit vehicle speed. See that vehicles comply with the 
National Vehicle Mass Emission Standards, 2056 BS 
(Appendix 8). 
Regular maintenance of vehicles 

Contractor 

Nuisance to the public, important social/cultural 
sites, and schools due to generation of noise 
and vibrations and power horns, and access due 
to excavations and vehicle movements 

Provide information to the public about the work 
schedule. 
Monitor noise levels regularly at site to meet the noise 
standards (Appendix 7). 
Fit mufflers on vehicles to control noise. 
Limit the speed of vehicles. 
Ban the use of power horns in vehicles. 
Regular maintenance of equipment and vehicles 
Prohibit the operation of plants and construction 
vehicles between 7 p.m. and 6 a.m. in residential areas. 
Compensate the damages caused by vibration to 
structures if caused by construction activities. 
Avoid working at sensitive times (during religious 
festivals in the area). 
Increase the work force in sensitive areas so as to finish 
the work quickly. 
Provide wooden bridges for pedestrians and metal 
sheets for vehicles to allow access across open 
trenches.  

Contractor 
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 Health and hygiene 
(unsafe working conditions, accidents, 
transmission of communicable diseases, etc.) 

Provide regular health checkups, sanitation and 
hygiene, health care, and control of epidemic diseases 
to the workforce. 
Launch awareness programs concerning human 
trafficking and the possibility of spread of STDs and 
HIV/AIDS using brochures, posters, and signboards; 
make available first aid kits; make available protection 
gears (PPE) to all construction workers and 
compensate for the loss of life or any type of injuries; 
provide insurance to the workers and training in OHS 
and community health and safety; children and 
pregnant women should not be allowed to work. 

Municipality/ 
contractor/DSC 

Damaged community services and infrastructure 
due to construction activities 

Reinstatement of damaged community services and 
infrastructure 

Contractor 

Changes the morphology of the rivers and scars 
the environment  (if sand mining is from borrow 
pits) due to improper mining of construction 
materials (sand and gravel) 

Obtain construction materials from quarries approved 
by the municipality. 
Borrow pits should be leveled so as to suit the 
aesthetics of the area and restore it to its original state 
after the project is complete. 

Municipality, 
contractor, 
DSC  

Disturbance to traffic during construction of a 
box culvert near the Bageshwari Temple 

Ensure smooth movement of traffic. 
Provide traffic diversion/alternative routes if road 
closure is unavoidable, and inform the public through 
mass media and hoarding boards. 

Contractor 

Risks from accidents onsite due to movement of 
public and workers 

Ensure that health and safety measures are part of the 
contract, which include: 

 following standard and safe procedures, e.g. shoring 
in trenches 

 prohibiting entry at construction sites to the public; 
barricading the area and providing warning signs 

 providing PPE to the workers 

 avoiding manual cleaning in very deep and narrow 
sections of the drains to avoid hazardous working 
conditions 

 providing first aid kits at the site 

 keeping records of accidents 

 providing health and accident insurance to the 
workers 

Contractor, 
DSC 

DSC= design and supervision consultant. 

 

Table 7: Drainage: Anticipated Impacts and Mitigation Measures–Operation and Maintenance Environmental Mitigation 
Plan 

Project Activity Anticipated Impacts Mitigation Measures Responsibility 
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Project Activity Anticipated Impacts Mitigation Measures Responsibility 

Operation and 
maintenance 

Unwanted entry of wastewater from buildings; 
blocking/choking of drains due to silt and solid 
waste accumulation, causing flooding, mosquito 
breeding, and damage to health and the 
environment due to nonmaintenance of drains 

Monitor and prevent entry of wastewater into drains by 
enforcing strict regulations. 
Ensure regular cleaning and desilting; provide adequate 
human resources and maintenance equipment and tools 
as part of the project. 
Prevent encroachment of the drains. 

Municipality 
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B. City Roads 

95. The rapid environmental assessment for the rehabilitation of the city roads is given 
in Appendix 2. Environmental impacts during preconstruction, construction, and operation and 
maintenance are discussed here in detail with the mitigating measures. The summary of the 
anticipated environmental impacts and the mitigation measures are given in Tables 8–10. 
 
1. Preconstruction Phase 

96. Encroachers and disruption to vendors/shops. The construction works may 
disrupt local roadside business, including vendors. Prepare RP, notify the people, and 
implement RP and provide compensation before construction. Implementation of the 
resettlement plan (i.e., compensation, etc.) is required prior to physical and economic 
displacement of encroachers.  Social tensions will arise if the contractor’s temporary land use 
areas are not identified with the consent of the local people and owners. Prepare the details of 
the contractor’s temporary land use and other private properties and discuss with owners. The 
contractor’s facilities should be located at least 500 m away from water bodies, natural flow 
paths, important ecological habitats, and residential areas. 
  

97. Permits and legal considerations. To avoid legal obstructions resulting in delay 
of work, obtain letters of approval and agreements for (i) temporary acquisition of land and 
properties, (iii) disruption of water supply and irrigation canals, and (iii) digging of roads from 
the responsible authorities.  
 

98. False claims. False claims from people for cracked houses due to vibrations from 
excavators and rollers could be made, and changes in water quality due to construction may 
occur. Take baseline photographs of buildings and temporary sites before and after 
construction for verifications, and measure water quality of rivers and streams nearby before 
and after construction. Appendix 7 gives the recommended standards for vibrations.  
 

99. Traffic management. Prepare traffic plans to prevent traffic jams, congestion, and 
annoyances to the public during construction.  
 
2. Construction Phase 
 

100. Construction management. Adverse impacts on the aesthetics of the 
environment, removal of vegetation and loss of habitats, and vibration and dust pollution and 
conflicts among owners, municipality, and contractor may result during the use of quarry sites. 
Use approved quarry sites, and quarries and borrow sites should not be located in any 
environmentally sensitive areas, cultural and religious places, schools, and settlements. Use 
alternative source for river sand (screened crusher sand), and restore/rehabilitate borrow pits 
and quarries as far as possible to their original conditions, according to the environmental 
management guidelines of DOR.  
 

101. Pollution prevention. To prevent water and land pollution, storage of construction 
aggregates, hazardous and toxic materials, lubricating oils, and used batteries in safe areas 
and the segregation and disposal of chemical containers, packaging materials, plastic bags, 
etc. are very important. Provide training to the workforce on the safe handling of toxic materials 
and OHS measures during construction. 
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102. Excavation. Earth excavation, construction materials, stockpiling, and plying of 
vehicles will produce dust (TSP, PM10), hydrocarbons (CO, CO2, CH4), SO2, NOX, H2S, etc., 
noise, and vibrations, which create nuisances to the public, important social/cultural sites, and 
schools.  
 

103. Dust and noise control. Plying of trucks on nonmetallic roads will produce huge 
amounts of dust, thereby causing the air quality to deteriorate and increasing noise levels to 
above 90 dB, affecting health. Appendix 6 and 7 give the national ambient air quality standards 
for Nepal and the recommended noise exposure limits for the work environment. Mitigating 
measures to be employed are: (i) transporting the required construction materials (aggregates 
and sand) when and as required, and avoiding temporary storage; (ii) using tarpaulins, plastic 
sheets, and jute bags to cover the materials during transport; (iii) dust suppression in 
surroundings by sprinkling water as required at regular intervals; (iv) routine monitoring of dust 
(TSP, PM10), sound, and vibrations at regular intervals; (v) limiting vehicle speeds and banning 
power horns; (vi) seeing that vehicles comply with the National Vehicle Mass Emission 
Standards, 2056 BS (Appendix 8); (vii) fitting of mufflers on vehicles to control noise; (viii) 
regular maintenance of equipment and vehicles; (ix) prohibiting the operation of construction 
vehicles between 7 p.m. and 6 a.m. in residential areas and avoiding working at sensitive times 
(during religious festivals in the area); (x) increasing the work force in sensitive areas so as to 
finish the work quickly; (xi) providing wooden bridges for pedestrians and metal sheets for 
vehicles to allow access across open trenches; and (xii) compensating the damages caused by 
vibrations to buildings.  
 

104. Dust, air, noise, water and land pollution, and nuisances to human beings due to 
the establishment and operations of hot mix plants and laying of bitumen, should be mitigated. 
Hot mix plants should be established at least 500 m away from human settlements on 
barren/waste lands and not on agricultural or cultivable lands; all operation areas like storage, 
handling, loading, and unloading areas shall be paved, and have a separate stormwater 
collection system with facility for separation of oil/lubricants prior to discharge; and storm water 
from storage areas shall not be directly discharged into any nearby water courses/drains. After 
completion of construction works, the site shall be restored to its previous state by undertaking 
cleanup operations. Hot mix plants shall have required measures for control of dust, air, and 
noise pollution as per the regulatory limits, and traffic diversion schemes shall be implemented 
during bitumen paving. 
  

105. Community resources. Construction activities could have adverse impacts on 
community services and infrastructure. Any adverse impacts to community assets that could be 
disturbed by construction activities, such as, temples, bridges and irrigation channels, 
electricity poles, telephone lines, drinking water pipes, sewerage lines, roads, etc., will be 
mitigated, compensated, reinstated, or relocated to the satisfaction of the community.  
  

106. Occupational and community health and safety. Health and hygiene (unsafe 
working conditions, accidents, transmission of communicable diseases, etc.) should be given 
top priority. Provide regular health checkups, sanitation and hygiene, health care, and control 
of epidemic diseases to the workforce. Launch awareness programs concerning human 
trafficking and the possibility of spread of STDs and HIV/AIDS using brochures, posters, and 
signboards; make available first aid kits. Make available personal protective equipment (PPE) 
to all construction workers, compensate for the loss of life or any type of injuries, and provide 
insurance to the workers and training in OHS and community health and safety. Children and 
pregnant women should not be allowed to work.  
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107. Traffic management. Detailed traffic plans should be prepared to help in mitigating 
traffic congestion and menaces to pedestrians and businesses, especially as the construction 
works will be concentrated within the town. Traffic congestion and temporary disruption to local 
access due to open trenches, excavation across roads, or road closures due to construction 
could have impacts on pedestrians, vehicles, and businesses. To mitigate this, traffic 
management plans should be developed for areas along the construction works which are of 
utmost importance to minimize traffic flow interference from construction activities. Advance 
local public notifications of construction activities, schedules, routings, and affected areas, 
including road closures, should be made via the municipality. Erect signage in Nepali and 
English. Use steel plates or other temporary materials across trench facilities in key areas such 
as footpaths; arrange for pedestrian access and sidewalks and parking areas; and arrange for 
nighttime construction for activities in congested/heavy daytime traffic areas. Arrange for onsite 
―grievance handling.‖ Undertake trench closure and facilitate rehabilitation as quickly as 
feasible. Coordinate with the municipality traffic police division, the authority in charge of traffic 
management. Get permissions from the municipality for digging roads.   
 

3. Operation and Maintenance Phase 

108. Periodic clearing of side drains (especially before the start of the monsoons) and 
crossdrainages to allow for the passage of the rainwater will help avoid drainage congestion 
which could destroy the road. To avoid accidents that could occur due to the black-topped 
roads, enforce speed limits, traffic rules, and regulations; install warning signs, speed breakers, 
pedestrian crossings, and specific areas for bus stops due to increased number of vehicles and 
increased speeds.  Air quality will deteriorate due to increased exhaust fumes. Vehicles should 
comply with emission standards set by the government; trees should be planted along the RoW 
to act as a buffer zone to minimize dust, vehicular emissions, and sound pollution.  
Implementation of a maintenance program of the drains and road will increase the life of the 
road. 
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Table 8: Roads: Anticipated Impacts and Mitigation Measures–Preconstruction Environmental Mitigation Plan 
Project 
Stage 

Anticipated Impacts Mitigation Measures Responsibilit
y 

Project 
design 

Health and safety of community and 
workers 

Prepare training in Nepali (or local languages) with notes and sketches on 
community health and safety and potential occupational health and safety 

DSC 

Damage to public utilities Obtain permission from relevant authorities if sections of utility lines need to be 
shifted due to design requirements; notify people and restore utilities as soon as 
possible to overcome public inconvenience. 

DSC/municipal
ity 
 

Preconstru
ction  

 
  

Disruption to roadside business, including 
vendors 

Prepare RP; notify the people; implement RP and provide compensation. 
 

Municipality/D
SC 

Social tensions if contractor’s temporary 
land use is not identified with the consent 
of the local people 

Prepare the details of contractor’s temporary land use and other private 
properties and discuss with owners; follow RP for temporary acquisition; 
contractor facilities should be located at least 500 m away from water bodies, 
natural flow paths, important ecological habitats, and residential areas.  

Municipality/ 
contractor/DS
C 

Legal obstructions resulting in delay of 
work 
 

Obtain letters of approval and agreement for (i) temporary acquisition of land and 
properties, (iii) disruption of water supply and irrigation canals, and (iii) digging of 
roads. 

Municipality 
 
 

Local people may be deprived of 
opportunities, minors may be employed 

Employ local people (not under age 14) and women in jobs. 
Settle wage rate based on DWEC and provide the list of employees to DSC. 

Contractor/ 
DSC 
 

False claims from people for cracked 
houses due to vibrations from excavators 
and rollers; water quality changes due to 
construction 

Take baseline photographs of buildings and temporary sites before and after 
construction for verifications; measure water quality of rivers and streams nearby 
before and after construction. Appendix 9 gives the recommended standards for 
vibrations. 

Municipality/D
SC 

Traffic congestion and public annoyance Prepare traffic plans to prevent traffic jams and annoyances to the public. Contractor/DS
C 

DSC= design and supervision consultant. 

 

Table 9: Roads: Anticipated Impacts and Mitigation Measures–Construction Environmental Mitigation Plan 
Project 
Stage 

Anticipated Impacts Mitigation Measures Responsibili
ty 

Constructi
on 
 
 
 
 
 
 
 

Adverse impacts on the aesthetics of 
the environment; removal of vegetation 
and loss of habitats; vibration and dust 
pollution; conflicts among owners, 
municipality, and contractor 

Use approved quarry sites; quarries and borrow sites should not be located in any 
environmentally sensitive areas, cultural and religious places, schools, and 
settlements; use of alternative source for river sand (screened crusher sand); 
restore/rehabilitate borrow pits and quarries as far as possible to their original 
conditions according to the environmental management guidelines of DOR. 

Contractor/D
SC 

 Water and land pollution Storage of construction aggregates, hazardous and toxic materials, lubricating oils, 
and used batteries in safe areas, and the segregation and disposal of chemical 
containers, packaging materials, plastic bags, etc.; provide training to workforce on 
safe handling of toxic materials and OHS measures during construction. 

Contractor / 
DSC 
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Project 
Stage 

Anticipated Impacts Mitigation Measures Responsibili
ty 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Air quality deterioration due to quarrying 
operations, movement of vehicles, 
operation of crusher, earthworks; 
stockpiling of construction waste and 
construction materials 

Dust suppression on roads or at open sites by sprinkling water as required at regular 
intervals; cover earth stockpiles using plastic sheets or cement jute bags; routine 
monitoring of dust (TSP) to meet air quality standards (Appendix 6); limit vehicle 
speed; see that vehicles comply with the National Vehicle Mass Emission 
Standards, 2056 BS (Appendix 8); regular maintenance of vehicles 

Contractor/D
SC 

Dust, air, noise, water, and land pollution; 
nuisance to human beings due to the 
establishment and operations of hot mix 
plants and laying of bitumen  
  

 

Hot mix plants should be established at least 500  m away from human settlements 
on barren/waste lands and not on agricultural or cultivable  lands; all operation   
areas   like   storage,   handling,   loading, and unloading areas shall be paved, and  
have separate stormwater  collection  systems   with  facility  for  separation  of 
oil/lubricants prior to discharge; storm water from storage area shall not  be  
directly discharged into any nearby water courses/drains; after completion of 
construction works, the site  shall be restored  to  its  previous  state  by  
undertaking  cleanup operations. Hot mix plants shall have required measures for 
control of dust, air, and noise pollution as per the regulatory limits; traffic diversion 
schemes shall be implemented during surfacing. 

Contractor/D
SC 

Noise and vibrations due to construction 
equipment 

Monitoring of noise levels regularly at site to meet the noise standards (Appendix 7); 
fit mufflers on vehicles to control noise; limit the speed s of vehicles; ban the use of 
power horns in vehicles; regular maintenance of equipment; prohibit the operation of 
crushing plants and construction vehicles between 7 p.m. and 6 a.m. in residential 
areas; compensate the damages caused by vibration if caused by construction 
activities. 

Contractor/D
SC 
 
 
 
 

Reinstatement of community services and 
infrastructures 

Compensate or reinstate/relocate community assets that are disturbed, such as 
irrigation canals, electricity poles, telephone lines, drinking water pipes, sewerage 
lines, roads, etc. to the satisfaction of the people. 

Municipality/ 
contractor/D
SC 

Health and hygiene 
(unsafe working conditions, accidents, 
transmission of communicable diseases, 
etc.) 

Provide regular health checkups, sanitation and hygiene, health care, and control of 
epidemic diseases to the workforce. 
Launch awareness programs concerning human trafficking and the possibility of 
spread of STDs and HIV/AIDS using brochures, posters, and signboards; make 
available first aid kits; make available protection gears (PPE) to all construction 
workers and compensate for the loss of life or any type of injuries; provide insurance 
to the workers and training in OHS and community health and safety; children and 
pregnant women should not be allowed to work. 

Municipality/ 
contractor/D
SC 

 Traffic congestion 
(temporary disruption to local access due 
to open trenches, excavation across 
roads or road closures due to 
construction); road accidents affecting the 
public and contractor’s workers 

Develop a traffic plan to minimize traffic flow interference from construction activities; 
advance local public notification of construction activities, schedule, routing, and 
affected areas, including road closures; erect alternative routing signage in Nepali 
and English; use of steel plates or other temporary materials across trench facilities 
in key areas such as pedestrian access and sidewalks and parking areas; arrange 
for nighttime construction for activities in congested/heavy daytime traffic areas; 
arrange for onsite ―grievance handling‖ through use of liaison officers; undertake 
trench closure and facilitate surface rehabilitation or paving as quickly as feasible. 

Contractor/D
SC 
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DSC= design and supervision consultant. 

 

Table 10: Roads: Anticipated Impacts and Mitigation Measures–Operation and Maintenance Environmental 
Mitigation Plan 

Project Stage Anticipated Impacts Mitigation Measures Responsibilit
y 

Operation and 
maintenance 

Drainage congestion could 
destroy the road 

Periodic clearing of side drains (especially before the start of the monsoons) and 
crossdrainages to allow for the passage of the rainwater 

Municipality 

Accidents could occur Enforcement of speed limits, traffic rules and regulations; installation of warning signs, 
speed breakers, pedestrian crossings, and specific areas for bus stops due to increased 
number of vehicles and increased speeds 

Municipality, 
police 

Deterioration of air quality 
due to increased exhaust 
fumes 

Vehicles should comply with emission standards set by the government; trees should be 
planted along the RoW to act as a buffer zone to minimize dust, vehicular emissions, and 
sound pollution. 

Municipality 
 
 

No maintenance could 
decrease the life of the road. 

Implementation of a maintenance program Municipality 
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C. Sanitary Landfill 

109. Landfill Site: The area of the landfill site (private land in ward no. 8 Ka, Pathkauli VDC, 
Nawalparasi) acquired is 7.8 bighas (5.2 ha), and is 10.5 km away from the municipality. The 
airport is 16 km away. About 7.7 km of the 10.5 km access road (along the Bhairahawa Parasi 
Bhumahi Road, east of the municipality) is black-topped, with the remaining 2.8 km graveled. 
There are no settlements in the area, and the nearest settlement is about 0.5 km away from 
the site. There is a brick factory nearby. The most important aspect is that the area is 
acceptable to the people for use as a sanitary landfill site. 
 
110. The landfill site is flanked by the perennial Rohini River (with a flow of 1m3/sec). Water 
table is 3 m below the surface. Fishing is done in the river by the local people. The land 
acquired does not have any religious significance, and the land is forested (private plantation 
for the last 9 years) with about 144 trees. There are no national parks and cultural sites 
nearby, and no wildlife and protected plant species in the area. Flooding is not a problem in 
the area, and electric power is available 500 m away. The airport is 16 km away from the site.  
 
111. The rapid environmental assessment for the sanitary landfill is given in Appendix 3. 
Environmental impacts with the mitigating measures during the preconstruction, construction, 
and operation and maintenance phases are discussed here in detail. The summary of the 
anticipated environmental impacts and the mitigation measures are given in Tables 11–13. 
 

1. Preconstruction Phase 

112. Manuals. Prepare training manuals/plans in Nepali with sketches on community 
health and safety and potential occupational health and safety for the community and workers.  
 

113. Greenbelt buffer. Provide an adequate green belt buffer around the landfill site, 
which should be at least 500 m from residential areas and sensitive receptors to avoid odor 
nuisances.  
 

114. Leachate protection. To avoid the contamination of groundwater and surface 
water due to leachate and runoff from the landfill area and the septage sludge drying beds, 
undertake the following:  
 

(i) Confirm depth to groundwater.  
(ii) Provide an adequate liner system with low permeability, that is robust, durable 

and resistant to chemical attack, puncture, rupture, etc.; the liner system could 
be a minimum of 60 cm-thick compacted clay of permeability (k) not greater than 
10-7cm/sec, a 1.5 mm-thick high-density polyethylene (HDPE) geomembrane 
liner, and a drainage layer of 300 mm-thick granular material of permeability not 
greater than 10-2 cm/sec. 

(iii) Provide leachate collection and treatment system before disposal. The leachate 
from the landfill and septage drying beds will be collected through underdrains in 
a pond and aerated. After aeration, portions of the aerated leachate will be 
recirculated in the landfill and the remaining treated in reed beds. The final 
treated effluent will be discharged into the Jalad River. 

(iv) Provide a good drainage system and collect/treat the runoff together with the 
leachate. 
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115. Gas control. Provide gas control systems (gas vents and flaring system) to avoid 
hazards due to methane gas emissions from the landfill site. 
 

116. Social tensions. To avoid social tensions/conflicts of illegal occupants and 
persons encroaching government property and acquiring of temporary land, undertake the 
following: 
 

(i) Delineate temporary and permanent project land (pegging) and prepare the list 
of project affected people and resources. 

(ii) Prepare resettlement plan for permanent and temporary acquisitions. 
(iii) Notify the people. 
(iv) Implement resettlement plan and provide compensation. 

 
117. Permits and legal considerations. To avoid legal obstructions resulting in delay 
of work, obtain letters of approval and agreement for (i) temporary acquisition of land and 
properties, (ii) disruption of water supply and irrigation canals, (iii) cutting of trees from the 
district forest office, and (iv) written approval/permission from the Civil Aviation Authority for the 
landfill site. 
 

118. Work camps. Establish workforce camps with sanitary amenities at designated 
sites only so as to avoid haphazard workforce camps, resulting in social stress and degradation 
of the local environment. 
 

119. Employment. The project will follow core labor standards and equal work for equal 
pay for both women and men. No children will be hired. An employment policy should be 
prepared so that the local people may not be deprived of the opportunities, thereby raising 
tensions and dissatisfaction. Wages should be settled by a district wage evaluation committee 
(DWEC) with the list of employees.  
 

120. False claims. False claims from people for cracked houses due to excavators and 
rollers could be made, and changes in water quality due to construction may occur. Take 
baseline photographs of buildings and temporary sites before and after construction for 
verifications, and measure water quality of rivers and streams nearby before and after 
construction. 
 

2. Construction Phase 
 

121. Vegetation loss. To mitigate the impacts due to the loss of vegetation due to 
vegetation clearance for construction of project structures and fuel wood and non-timber forest 
products (NTFPs) collection by workforce, undertake the following: 
 

(i) Cut only trees that are marked and have been allowed by the district forest 
office. 

(ii) Plant and rear tree saplings at the rate of 25 saplings for each felled tree. 
(iii) Prohibit the use of fuel wood and timber collection. 
(iv) Prohibit illegal collection and trade of NTFPs. 
(v) Provide LPG/kerosene to the workforce. 
(vi) Stockpile the felled trees and take permission from concerned authority for their 

use. 
(vii) Compensate all private trees and community forests affected. 
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122. Dust, vibration, and noise control. Construction of the landfill will cause air 
quality deterioration and public health hazards due to dust generation and vehicular emissions 
from transportation, loading/unloading of construction materials; quarrying operations and 
operation of crushers; stockpiling of construction waste and construction materials; and 
earthworks. Mitigating measures to be employed are: (i) transporting the required construction 
materials (aggregates and sand) when and as required and avoid temporary storage; (ii) using 
tarpaulins, plastic sheets, and jute bags to cover the materials during transport; (iii) dust 
suppression on surroundings by sprinkling water as required at regular intervals; (iv) routine 
monitoring for TSP, PM10, and SPM to meet air quality standards (Appendix 6); (v) limiting 
vehicle speeds; (vi) seeing that vehicles comply with the National Vehicle Mass Emission 
Standards, 2056 BS (Appendix 8); (vii) fitting of mufflers on vehicles to control noise; and (viii) 
regular maintenance of equipment and vehicles. 
 

123. Impacts due to noise and vibration due to movement of vehicles, operation of 
crusher construction machineries, and equipment and horn honking should be mitigated by (i) 
monitoring of noise levels and vibrations regularly at the site to meet the standards 
(Appendixes 7 and 9); (ii) fitting mufflers on vehicles to control noise; (iii) limiting vehicle 
speeds; (iv) banning the use of power horns in vehicles; (v) regular maintenance of equipment; 
(vi) prohibiting the operation of crushing plants and construction vehicles during the night so as 
to cause the least disturbance; and (vii) compensating the damages caused by vibration if 
caused by construction activities.  
 

124. Water quality. Water quality deterioration could occur from runoff from stockpiled 
materials and chemical contamination from fuels and lubricants during construction; dumping of 
solid wastes; and wastewater from toilets in the camps. Mitigation measures to be employed 
are: (i) covering stockpiled materials with tarpaulins/plastic sheets; (ii) reusing excess spoils 
and materials; (iii) consulting DSC on spoil disposal sites; (iv) storage of construction 
aggregates, hazardous and toxic materials, lubricating oils, and used batteries in safe areas 
and the segregation and disposal of chemical containers, packaging materials, plastic bags 
etc.; (v) providing training to workforce on safe handling of toxic materials and OHS measures 
during construction; (vi) prohibiting washing of vehicles next to rivers and streams; (vii) 
providing designated areas with collection bins for wastes; (viii) providing sanitary toilet 
facilities and prohibiting open defecation; and (ix) checking stream water quality according to 
EMP.  
 

125. Water body protection. Quarrying of construction materials may change the 
morphology of the rivers and scar the environment (from sand mining from borrow pits) due to 
improper mining. Mitigation measures are: (i) obtaining construction materials from quarries 
approved by the municipality; and (ii) borrow pits should be leveled so as to suit the aesthetics 
of the area and restore it to its original state after the project is complete. Quarrying/mining 
activities in river/streams for extraction of construction materials shall not be done so as not to 
change the river cross-sections and longitudinal profiles.  
 
126. Community resources. Construction activities could have adverse impacts on 
community services and infrastructure, resulting in public sentiment and tension.  Any adverse 
impacts to community assets that could be disturbed by construction activities, such as 
temples, bridges and irrigation channels, electricity poles, telephone lines, drinking water pipes, 
sewerage lines, roads, etc., will be mitigated, compensated, reinstated, or relocated to the 
satisfaction of the community.  
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127. Social tensions. There could be an increase in crime and community stress due to 
influx of outside workforce, money, and unwanted activities. Mitigation measures are: (i) 
prohibiting gambling and alcohol consumption in contractors’ camp sites; (ii) instructing the 
outside workforce to respect the local cultures, traditions, rights, etc.; and (iii) providing security 
in contractors’ camps.  
 

128. Traffic management. Traffic congestion due to temporary disruption of local 
access because of construction activities can be mitigated by developing traffic plans to 
minimize traffic flow interference from construction activities; advance local public notification of 
construction activities, schedule, routing, and affected areas, including road closures; erecting 
alternative routing signage in Nepali and English; and arranging for onsite ―grievance handling‖ 
through use of liaison officers.  
 

129. Occupational and community health and safety. Health and hygiene (unsafe 
working conditions, accidents, transmission of communicable diseases, etc.) should be given 
top priority. Provide regular health checkups, sanitation and hygiene, health care, and control 
of epidemic diseases to the workforce. Launch awareness programs concerning human 
trafficking and the possibility of spread of STDs and HIV/AIDS using brochures, posters, and 
signboards; make available first aid kits. Make available personal protection equipment (PPE) 
to all construction workers, compensate for the loss of life or any type of injuries, and provide 
insurance to the workers and training in OHS and community health and safety. 
 

3. Operation and Maintenance Phase 
 

130. Ensure continued awareness campaigns for no open dumping. Also, avoid open 
dumping of waste, including in and around the landfill site, and provide inert/soil cover over the 
waste spread immediately so as to avoid bird menace at the waste disposal site. Treat 
leachate to meet the Ministry of Environment’s discharge standards (Appendix 1) so as to 
protect surface and groundwater contamination.   
 

131. Nuisance due to waste collection remains and waste spillage during transportation 
should be mitigated by ensuring regular waste collection, disposing of the waste directly into 
the containers, and ensuring no spillage in the surrounding area. To avoid impacts due to 
methane gas emissions from landfill, it should be ensured that the landfill gas is flared and not 
allowed to directly escape into the atmosphere. 
 

132. Care should be taken for the health and safety of the workers during waste 
collection and transportation to the disposal site. Strictly follow the potential occupational health 
and safety plan; provide personal protection equipment (PPE); avoid manual handling of waste; 
train workers on the safe handling of waste; ban wastepickers and the public from the landfill 
site; and provide medical insurance coverage for workers. 
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Table 11: Sanitary Landfill: Anticipated Impacts and Mitigation Measures–Preconstruction Environmental Mitigation 
Plan 

Project 
Activity 

Anticipated Impacts Mitigation Measures Responsibility 

Project 
design 

Loss of land/livelihood, impacts due 
to solid waste processing and 
landfill development 

Identify government site to avoid land acquisition and resettlement impacts.  Municipality, 
DSC 

Loss of aesthetics, property values 
to neighbors due to location of solid 
waste processing and landfill 
facilities 

Select the site ideally away from the municipality development zone. Municipality, 
DSC 
 

Health and safety of community 
and workers 

Prepare training manuals/plans in Nepali with sketches on community health and 
safety and potential occupational health and safety, including a training manual for 
landfill operations and maintenance.  

DSC 
 
 

Odor nuisance 
 

Provide an adequate green belt buffer around the site. 
The landfill site should be at least 500 m away from residential areas and sensitive 
receptors. In this case, it is 1 km away.   

DSC 

Contamination of groundwater and 
surface water due to leachate and 
runoff from landfill area and the 
septage sludge drying beds 

The groundwater table should be identified and appropriate protections designed as 
follows:  Provide leachate collection and treatment system before disposal.  The 
leachate from the landfill and septage drying beds will be collected through 
underdrains in a pond and aerated. After aeration, portions of the aerated leachate will 
be recirculated in the landfill and the remaining treated in reed beds. The final treated 
effluent will be discharged into the Jalad River if it meets the effluent discharge 
standards of the government, or it will be fed back into the landfill site. 
Provide a drainage system and collect/treat the runoff together with the leachate. 
Provide a liner system with low permeability, that is robust, durable and resistant to 
chemical attack, puncture, rupture, etc.; the liner system could be a minimum of 60 cm 
thick-compacted clay of permeability (k) not greater than 10

-7
cm/sec , a 1.5 mm-thick 

HDPE geomembrane liner, and a drainage layer of 300 mm-thick granular material of 
permeability not greater than 10

-2 
cm/sec. 

DSC 

Hazards due to methane gas 
emissions from landfill site 

Provide gas control systems (gas vents and flaring system)  DSC 

Preconstru
ction 
 
 
 
 
 

 

Social tensions/conflicts of illegal 
occupants and persons 
encroaching on government 
property and acquiring temporary 
land 

Delineate temporary and permanent project land (pegging) and prepare the list of 
project affected people and resources. 
Prepare RP for permanent and temporary acquisitions. 
Notify the people. 
Implement RP and provide compensation. 

Municipality, 
DSC, 
contractor 

Legal obstructions resulting in delay 
of work 
 

Obtain letters of approval and agreement for (i) temporary/permanent acquisition of 
land and properties, (ii) disruption of water supply, and irrigation canals, (iii) cutting 
trees from the district forest office, and (iv) written approval/permission from the Civil 
Aviation Authority for the landfill site. 

Municipality, 
DSC 
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Project 
Activity 

Anticipated Impacts Mitigation Measures Responsibility 

 Haphazard workforce camps 
resulting in social stress and 
degradation of local environment 

Establish workforce camps with sanitary amenities at designated sites only 
   

Contractor/DS
C  
 

 Local people may be deprived of 
opportunities, minors may be 
employed 

Employ local people (not under age 14), especially project affected families and 
women, in jobs. 
Settle wage rate based on DWEC and provide the list of employees to DSC. 

Contractor/ 
DSC 
 

 False claims from people; water 
quality changes due to construction 

Take baseline photographs of buildings and temporary sites before construction for 
verifications; measure water quality of groundwater and streams before construction 

Contractor/DS
C 

DSC= design and supervision consultant. 

 
Table 12: Sanitary Landfill: Anticipated Impacts and Mitigation Measures–Construction Environmental Mitigation 

Plan 
Activity Anticipated Impacts Mitigation Measures Responsibility 

Construction 
 
 
 
 
 
 
 
 
 
 
 
 
 

Loss of vegetation due to 
vegetation clearance for 
construction of project structures; 
fuel wood and NTFPs collection 
by workforce  

Cut only trees that are marked and have been approved by the district forest 
office. 
Plant and rear tree saplings at the rate of 25 saplings for each felled tree. 
Prohibit the use of fuel wood and timber collection. 
Prohibit illegal collection and trade of NTFPs. 
Provide LPG/kerosene to workforce. 
Stockpile the felled trees and take permission from concerned authority for 
their use. 
Compensate all private trees and community forests affected. 

Contractor/DSC 
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Activity Anticipated Impacts Mitigation Measures Responsibility 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Air quality deterioration and 
public health hazard due to dust 
generation and vehicular 
emissions from transportation, 
loading/unloading of construction 
materials; quarrying operations; 
operation of crushers; 
earthworks; stockpiling of 
construction waste and 
construction materials 

Use tarpaulins/plastic sheets to cover the materials during transport. 
Transport required construction materials when and as required; avoid 
temporary storage. 
Consult DSC on the designated areas for stockpiling of construction  
Materials. 
Dust suppression in surroundings by sprinkling water as required at regular 
intervals 
Routine monitoring  for TSP, PM10, and SPM to meet air quality standards 
(Appendix 6) 
Limit vehicle speed. 

  Fit mufflers on vehicles to control noise 
See that vehicles and machinery comply with the National Vehicle Mass 
Emission Standards, 2056 BS (Appendix 8) 
Regular maintenance of vehicles 

Contractor 

Water quality deterioration from 
runoff from stockpiled materials 
and chemical contamination from 
fuels and lubricants during 
construction; dumping of solid 
wastes in the river; construction 
of toilets in the camps  
 

Cover stockpiled materials with tarpaulins/plastic sheets.  
Reuse excess spoils and materials. 
Consult DSC on spoil disposal sites. 
Storage of construction aggregates, hazardous and toxic materials, 
lubricating oils, and used batteries in safe areas and the segregation and 
disposal of chemical containers, packaging materials, plastic bags, etc. 
Provide training to workforce on safe handling of toxic materials and OHS 
measures during construction. 
Prohibit washing of vehicles next to rivers and streams. 
Provide designated areas with collection bins for wastes. 
Provide toilet facilities and prohibit open defecation. 
Check stream water quality according to EMP. 

Contractor 

Nuisance due to noise and 
vibration due to movement of 
vehicles, operation of crusher 
construction machineries and 
equipment, and horn honking  
 

Monitoring of noise and vibration levels regularly at site to meet the 
standards (Appendix 7 and 9, respectively). 
Fit mufflers in vehicles to control noise. 
Limit the speed of vehicles. 
Ban the use of power horns in vehicles. 
Regular maintenance of equipment 
Prohibit the operation of crushing plants and construction vehicles during the 
night so as to cause the least disturbance. 
Compensate the damages caused by vibration if caused by construction 

activities. 

Contractor/DSC 
 
 
 
 
 
 
 
 
 

Changes the morphology of the 
streams and scars the 
environment due to improper 
mining of construction materials 

Obtain construction materials from quarries approved by the municipality. 
Borrow pits should be leveled so as to suit the aesthetics of the area and 
restore it to its original state after the project is complete. 
Quarrying/mining activities in river/streams for extraction of construction 

Contractor, DSC 
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Activity Anticipated Impacts Mitigation Measures Responsibility 

(sand and gravel)  materials shall not be done so as not to change the river cross-sections and 
longitudinal profiles. 

Public sentiment and tension due 
to damaged community services 
and infrastructures during 
construction 

Compensate or reinstate/relocate community assets that are disturbed, such 
as irrigation canals, electricity poles, telephone lines, drinking water pipes, 
sewerage lines, roads, etc. to the satisfaction of the people. 

Municipality 

Increase in crime and community 
stress due to Influx of outside 
workforce, money, and unwanted 
activities 

Prohibit gambling and alcohol consumption in contractor’s camp sites. 
Instruct the outside workforce to respect the local cultures, traditions, rights, 
etc. 
Provide security in contractors’ camps. 

Municipality, 
contractor  

Traffic congestion due to 
temporary disruption of local 
access due to construction 
activities 

Develop a traffic plan to minimize traffic flow interference from construction 
activities. 
Advance local public notification of construction activities, schedule, routing, 
and affected areas, including road closures. 
Erect alternative routing signage in Nepali and English languages. 
Arrange for onsite ―grievance handling‖ through use of liaison officers. 

Contractor/DSC 

Hazards to health and hygiene 
and safety of workers (unsafe 
working conditions, accidents, fire 
hazard, transmission of 
communicable diseases, etc.) 

Provide regular health checkups, sanitation and hygiene, health care, and 
control of epidemic diseases to the workforce. 
Make available first aid kits, ambulances, and fire extinguishers in camp 
sites. 
Make available personal protection equipment (PPE) to all construction 
workers and compensate for the loss of life or any type of injuries. 
Provide insurance to the workers and training in OHS and community health 
and safety. 
Launch awareness programs concerning human trafficking and the 
possibility of spread of STDs and HIV/AIDS using brochures, posters, and 
signboards.  

Contractor, 

municipality 

DSC= design and supervision consultant. 

 
Table 13: Sanitary Landfill: Anticipated Impacts and Mitigation Measures–Operation and Maintenance 

Environmental Mitigation Plan 
Project Activity Anticipated Impacts Mitigation Measures Responsibility 

Operation and 
maintenance 

Groundwater and surface water 
contamination due to leachate 

Treat leachate to maintain Ministry of Environment’s discharge 
standards (Appendix 10). Samples should be tested regularly to 
ensure compliance.  

Municipality 

Bird menace at the waste 
disposal site 

Avoid open dumping of waste, including in and around the landfill 
site, and provide inert/soil cover over the waste spread 
immediately. 

Municipality 

Nuisance due to waste collection 
remains and waste spillage 
during transportation 

Ensure regular waste collection.  
Waste shall be disposed of directly in the containers and ensure 
no spillage in the surrounding area. 

Municipality  
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Project Activity Anticipated Impacts Mitigation Measures Responsibility 

Impacts due to methane gas 
emissions from landfill 

Ensure that the landfill gas is flared and not allowed to directly 
escape into the atmosphere 

Municipality 

Health and safety hazards to 
workers during waste collection, 
and transportation at disposal site 

Strictly follow the potential occupational health and safety plan 
Provide personal protection equipment (PPE).  
Avoid manual handling of waste. 
Train workers on safe handling of waste. 
Ban wastepickers and the public from the landfill site.  
Provide medical insurance coverage for workers. 

Municipality 
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D. Potential Environmental Enhancement Measures 

133. Potential environmental measures that shall be taken by the municipality are: 
 

(i) training and awareness programs in health and sanitation, occupational health 
and safety measures (OHS), community health and safety, and solid waste 
management (source separation, including storage and delivery to the solid 
waste collection service, introduction of the 3R concept or reduce, reuse and 
recycle) to the general public;  

(ii) technical training of the municipality management and supervision staff on 
maintenance of drainage, composting, recycling, and solid waste management, 
and the operation and maintenance of the landfill and septage treatment plant, 
including the sludge drying beds; 

(iii) recording the efficiency of the leachate treatment plant by regularly monitoring 
the leachate characteristics; and 

(iv) employing in the workforce people who live near the construction sites to 
provide them with short-term income, and ensuring that people employed in the 
longer term to maintain and operate the new facilities are residents of nearby 
communities. 
 

134. There are several environmental youth clubs in the municipality which could be 
mobilized to monitor the environment in the areas next to the drains and report problems (e.g. 
illegal connections of wastewater pipes, dumping of solid waste etc.) to the municipality.  
 

E. Transboundary and Cumulative Impacts 

135. There will be no environmental transboundary and cumulative impacts (e.g. air 
pollution, abstraction of water, loss of habitat, or pollution of international waterways). In fact, 
the improvements and rehabilitation of the drains and solid waste management will make the 
local river body, which eventually enters India, less polluted. Environmental and socioeconomic 
impacts have already been mentioned earlier. The project will help develop employment 
opportunities and enhance the local labor skills in solid waste and drainage management 
activities. 
 

V. INFORMATION DISCLOSURE, CONSULTATION, AND PARTICIPATION 

136. The ADB Safeguard Policy Statement (SPS), covering both environmental and 
social safeguards, requires meaningful stakeholder consultations. Also, Rule 7 of EPR 1997 
(Nepal) states: ―Provided that, whilst preparing the report of EIA, the proponent shall organize a 
public hearing about the proposal at the area of VDC or Municipality where the proposal is to 
be implemented and collect opinions and suggestions.‖ 
 
137. Several consultations were held in different wards with different heterogeneous 
groups. The project objectives were explained and people were requested to give their 
opinions and suggestions (Table 14). 
 
138. Several meetings, workshops, and focus group discussions were held with 
stakeholders, mainly technical persons, to keep them abreast of the TA and to get feedback so 
as to include them in the project design stage. DUDBC and the municipality will also make 
copies of the IEE report and any other project reports for interested people available in the 
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Nepali language (if required) so as to ensure that stakeholders understood the objectives, 
policy, principles, and procedures. 
 
139. Continuous consultations will be held with the affected persons during the detailed 
design stage and during construction to hear their views and concerns, approve key aspects of 
the subprojects, plan construction works to minimize disturbances and other impacts, and 
develop mechanisms wherein the stakeholders can actively participate in the monitoring and 
evaluation of the subprojects. 
 
140. The project disclosure will be done through public information campaigns (through 
newspapers, TV, and radio) to explain the project widely, the disturbances that may result from 
project activities, the progress, and future plans. Comments and suggestions will be widely 
solicited from the stakeholders, and project progress reports and summaries provided. 
 
141. The detailed comments/suggestions of the participants from the Siddharthanagar 
municipality during the focus group discussions (Table 14) are given in Appendix 11. The major 
comments during the consultations were: 
 

(i) water supply problems: quantity and quality; 
(ii) there is a need for toilets for the poor and backward people; 
(iii) drainage improvements are necessary to avoid blockages; 
(iv) solid waste management problems; 
(v) awareness programs on health, sanitation, and solid waste management are 

required; 
(vi) there is a need for public toilets;  
(vii) skills development programs for the youths and income generation programs for 

the women should be introduced;  
(viii) necessity of income generation programs; 
(ix) training on management and accounting for water users committee; and 
(x) nonformal education for women, and incentives for child education. 

 
142. The IUDP Project does address the above points. Besides major works in drainage, 
solid waste management, and road improvements, the issues of water supply, toilets (public 
and private), awareness programs, and skills development programs will be addressed by the 
community development program. 
 

Table 14: Meetings, interactions, and Focus Group Discussions Held 

                                                           
2
 Note: The Nepali calendar, is approximately 56 years and 8½ months ahead of the Gregorian calendar. 

S.N Date
2
 No. of 

participants 
Location Type of 

participants 
Topics Discussed 

1 2067/11/14 13 Siddharthanagar 
municipality 

Dalit group Socioeconomic conditions 
of women, DWS facilities, 
problems and future 
programs of Dalit 
community 

2 2067/11/13 14 Siddharthanagar 
municipality 

User's 
committee 
group 

Existing modalities of 
construction works, 
problems, prospect on UC 
in future  
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143. The Feasibility Study Interim Report prepared by the IUDP consultants on 
Siddarthanagar was presented to the municipal board represented by all political parties on 5 

May 2011 and thoroughly discussed (see Appendix 12). It was decided to request the donor to 
incorporate the following suggestions: (i) to approve all the proposed project components with 
a formal request to add Panchbatika Park and Children Park located in ward no. 6 in the 
community infrastructure development part; and (ii) to request a review on the investment on 
the solid waste management component, which has been reduced significantly. 

 
VI. GRIEVANCE REDRESS MECHANISM  

144. Government grievance system. As per the Local Self Governance Act 1998, the 
municipal council is responsible for evaluating the development and construction works within 
the municipality and to give necessary direction. The municipality is empowered to hear and 
settle at first instance complaints relating to compensation for damage of crops, forced labor 
and wages, water bank (ghat) and security of public properties, hidden and unclaimed 
properties, forcefully entering and staying in others’ houses, pasture, fodder, and fuel wood. It 
can form an arbitration board to hear and settle the case filled in the municipality for the 
complaints mentioned. The municipality shall form an arbitration board to hear and settle the 
cases filed and appoint three persons, as agreed upon between the parties to a case, from 
among the persons enlisted in the list of arbitrators.  For the purpose of hearing and settling the 
cases filed under this act at first instance, the municipality shall, immediately after the 
constitution of the municipality, prepare a list of arbitrators, setting out their names, surnames 
and addresses as well, comprising such persons from among the local persons, social workers, 
and legal experts, as are deemed appropriate, with the consent of such persons, and shall 
publish it in the municipality office for public information. The three arbitrators shall collectively 
exercise the jurisdiction of arbitrators, and the opinions of the majority shall be deemed the 
decision of the arbitrators. The arbitrators shall, to the extent possible, negotiate with each 
other on the case submitted to them and have the case compromised. In case the arbitrators 
fail to compromise, they shall exercise their powers and decide the case. Any party not 
satisfied with a decision made may appeal to the concerned district court within 35 days of the 
hearing or knowledge of the decision. 
 
145. Project-formulated grievance mechanism.  The   project   formulated   grievance 
mechanism complements the government system, and will be split into three phases to quickly 
address any complaints during construction. If the complaint cannot be addressed immediately 
by the contractor or PIU, then the three phases are activated. The system is illustrated in the 
figure below. 

 
146. First phase. In the first phase, a GRC chaired by an executive officer (EO) will 
come up with remedial measures. If the complainant is not satisfied with this decision, the issue 
will be brought up to the municipal board, as the second phase. 
 

3 2067/11/13 18 Siddharthanagar 
municipality 

Adhibashi 
Janjati groups 

Socioeconomic problems 
of Adhibashi Janjati group, 
DWS, sanitation facilities 

4 2067/11/17 13 Siddharthanagar 
municipality 

Mixed 
women’s 
group 

Education, health, 
sanitation, drinking water 
supply, economic 
conditions of women 
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147. Second phase. The project manager of the project implementation unit (PIU) is to 
activate the project GRC. This process is not to supersede or impede on the country's formal 
grievance processes. The GRC will meet as needed to determine the merit of each grievance, 
and resolve grievances within a month of receiving the complaint. The GRC, with a minimum of 
three members, will be headed by the EO. Members of the committee may also include local 
government representative (VDC, DDC),  representatives of affected persons (APs), affected 
group (AG)  with  one  male  and  one  female,  a  representative of vulnerable people’s  
organizations active in the area concerned, a social safeguards consultant, the NGO, and a  
representative from the project. The Committee thus appointed should be sanctioned by the 
municipal board. The timebound GRC process is illustrated in the figure below. 
 

148. Complaints should be addressed to the PIU or municipality. The PIU will keep 
records of all grievances  received,  including  contact  details  of  complainant,  date  the  
complaint  was received, nature of grievance, agreed corrective actions and the date these 
were affected, and the final outcome. The GRC should provide the concerns of the 
complainants on issues relating to negative and physical impacts that they conceive would 
occur by the implementation of the particular project subcomponent. All complaints should be 
signed with complete information on name, contact address, and phone number if any so that 
the person can be contacted when required. An acknowledgement to the effect that the 
complaint has been received by the coordinator’s office should be promptly sent to the 
complainants. All complaints received should be first registered, categorized, and prioritized.  
The GRC should analyze  and  assess  the concerns  raised  by  the  affected parties and  
have  discussions and  consultations with  them. Records of all such proceedings should be 
maintained, for future reference, and the attendance of all participants with their signature, in 
particular the complainants and affected groups, should be recorded. If grievances cannot be 
addressed, the matters are brought to higher authorities (which could be the municipal board, 
court, or central government). 
 

149. Third phase. If the person is still not satisfied, then he/she can go to either the 
court or MPPW, as a third phase.  
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Figure 4: Flow diagram for conflict resolution and grievance redress mechanism 
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VII. ENVIRONMENT MANAGEMENT PLAN  

150. The basic objectives of the EMP are to: 
 

(i) ensure that all mitigation measures and monitoring requirements will actually be 
carried out at different stages of project implementation and operation—pre-
construction, construction, and operation and maintenance; 

(ii) recommend a plan of action and a means of testing the plan to meet existing 
and projected environmental problems; 

(iii) establish the roles and responsibilities of all parties involved in the project’s 
environmental management; 

(iv) describe mitigation measures that shall be implemented to avoid or mitigate 
adverse environmental impacts and maximize the positive ones; 

(v) ensure implementation of recommended actions aimed at environmental 
management and its enhancement; and 

(vi) ensure that the environment and its surrounding areas are protected and 
developed to meet the needs of the local people and other stakeholders and 
safeguard the interests of the common people. 

 
151. This EMP will be incorporated into the bidding and contract documents, and the 
contractor will make available a budget for all environmental mitigation measures. 
  
152. Anticipated environmental impacts and mitigation measures for drainage, roads, and 
the sanitary landfill have been discussed in detail in Section D, Tables 5–7, 8–10, and 11–13. 
Detailed self-explanatory environmental monitoring programs for the respective subprojects 
(drainage, roads, and sanitary landfill) are presented in Tables 15–17, 18–20, and 21–23.  
 
153. The environmental monitoring of the project includes field supervision and reporting of 
project activities prior to and during the project construction and operation in order to ensure 
that the works are being carried out in accordance with the approved design and that the 
environmental mitigation measures are fully implemented in accordance with the EMP. 
 
A. Environmental Monitoring 

154. Anticipated environmental impacts and mitigation measures for drainage, roads, 
and the sanitary landfill have been dealt with in detail in Section D. The tables below list the 
mitigation measures; the parameters to be monitored (including location, monitoring method, 
and frequency); and the responsible person/institution for mitigation and monitoring. The 
program will evaluate: (i) the extent and severity of the adverse environmental impacts as 
compared to what was predicted; (ii) how effective the mitigating measures were and 
compliance with the regulations; and (iii) the overall effectiveness of the EMP. A sample 
environmental monitoring report template is provided in Appendix 13.  
 
155. The environmental monitoring of the project includes field supervision and reporting 
of project activities prior to and during the project construction and operation in order to ensure 
that the works are being carried out in accordance with the approved design, and that the 
environmental mitigation measures are fully implemented in accordance with the EMP. 
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Table 15: Drainage: Preconstruction Environmental Monitoring Plan 
Project 
Activity 

Mitigation Measures Location Responsible 
for 
Mitigation 

Monitoring Method  Frequency Responsibl
e  for 
Monitoring 

Preconstr
uction 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Delineate/peg project land required and 
prepare the list of project affected 
people and resources. 
Prepare RP. 

Along the drain 
alignment and 
RoW 

Municipality Compare with the cadastral 
map; record area of land, 
number of affected people, 
houses, and resources, and 
total cost 

Once prior to 
start of 
construction 

Municipality 

Implement compensatory measures 
according to the resettlement plan in 
compliance with government and ADB 
legislations for the removal of 
encroachments. 
 

Encroached 
sites along the 
drain alignment 
and RoW  

Municipality 
 
 

As suggested in the 
resettlement 
plan (see if all payments and 
arrangements have been 
made to the satisfaction of 
the people)  

As required Municipality 

Prepare the details of contractor’s 
temporary land use and other private 
properties, delineate the land, and 
discuss with owners. 
Submit to DSC. 
Follow RP for temporary acquisition. 

Within the 
municipality  

Municipality, 
contractor, 
and land 
owner 

Visual inspection and 
discussions with the 
landowners; see if contracts 
have been signed with the 
landowners. 

Once prior to 
start of 
construction 

Municipality, 
contractor, 
DSC 

Obtain letters of approval and 
agreement for (i) temporary acquisition 
of land and properties, (ii) digging of 
roads from the municipality, and (iii) 
cutting of trees from the district forest 
office, and following its rules and 
regulations.  

All drain 
rehabilitation 
sites 

Municipality Drafting contract letters with 
landowner and contractor; 
application letters to district 
forest office and follow up for 
getting the required permits 
before construction starts. 

Once prior to 
start of 
construction 

Municipality, 
contractor, 
DSC 

Employ local people (not under age 14) 
and women.  
Settle wage rate based on DWEC and 
provide the list of employees to DSC. 

Construction 
sites 

Contractors/ 
DSC 
 

Check records of people 
employed, including age and 
wages. 

Start of 
construction 
and then once 
every month 

Municipality, 
DSC 

Take baseline photographs of buildings 
and temporary sites before construction 
for verifications. 

Construction 
sites 

Contractors/ 
DSC 
 

Take photographs and keep 
records 

Once prior to 
start of 
construction 

Municipality, 
DSC 

Prepare traffic plans to prevent traffic 
jams and annoyances to the public. 

All drain 
rehabilitation 
sites 

DSC, 
Contractor 

Visual inspection and hearing 
of complaints from the public 

Every day 
during 
construction 
duration 

Municipality, 
DSC, 
contractor 

Prepare a sludge management and 
disposal plan 

All drain 
rehabilitation 
sites 

DSC, 
contractor 

Visual inspection and hearing 
of complaints from the public 

Once a week to 
inspect the 
disposal site 

DSC 
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Project 
Activity 

Mitigation Measures Location Responsible 
for 
Mitigation 

Monitoring Method  Frequency Responsibl
e  for 
Monitoring 

 
Preconstr
uction 

DSC= design and supervision consultant. 

 
Table 16: Drainage: Construction Environmental Monitoring Plan 

Project 
Activity 

Mitigation Measures Location Responsible 
for Mitigation 

Monitoring Method  Frequency Responsible  
for 
Monitoring 

Constructi
on 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Constructi
on 

Before excavations and vehicle 
movements: 
Provide information to the public 
about the work schedule. 
Monitor noise levels regularly at site 
to meet the noise standards 
(Appendix 7). 
Fit mufflers on vehicles to control 
noise. 
Limit the speed of vehicles. 
Ban the use of power horns in 
vehicles. 
Regular maintenance of equipment 
and vehicles 
Prohibit the operation of plants and 
construction vehicles between 7 p.m. 
and 6 a.m. in residential areas. 
Compensate the damages caused by 
vibration to structures if caused by 
construction activities. 
Avoid working during sensitive times 
(religious festivals in the area). 
Increase the work force in sensitive 
areas in order to finish the work 
quickly. 
Provide wooden bridges for 
pedestrians and metal sheets for 
vehicles to allow access across open 
trenches. 
Reinstate damaged community 
services and infrastructure. 

Constructi
on sites 

Contractor Site observations, contractor 
records; informal discussions 
with workers and people 
residing nearby 

Weekly DSC 

To avoid improper mining of Mining DSC Visual observation Once before start Municipality 
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Project 
Activity 

Mitigation Measures Location Responsible 
for Mitigation 

Monitoring Method  Frequency Responsible  
for 
Monitoring 

construction materials (sand and 
gravel): 
Obtain construction materials from 
quarries approved by the 
municipality. 
Borrow pits should be leveled to their 
original state soon after the project is 
completed in order to keep the 
aesthetics of the area. 

sites of the project and 
then monthly 

Ensure that health and safety 
measures are part of the contract, 
which include: 

 following standard and safe 
procedures, e.g. shoring in 
trenches; 

 prohibiting entry at construction 
sites to the public; barricading the 
area and providing warning signs; 

 providing PPE to the workers; 

 avoiding manual cleaning in very 
deep and narrow sections of the 
drains to avoid hazardous working 
conditions; 

 providing first aid kits at the site; 

 keeping records of accidents; and 

 providing health and accident 
insurance to the workers 

All sites Contractor Site observations/ 
informal discussions with 
workers; check accident 
records 

Randomly DSC 

DSC= design and supervision consultant. 

 
Table 17: Drainage: Operation and Maintenance Environmental Monitoring Plan 

Project Activity Mitigation Measures Locatio
n 

Responsible 
for Mitigation 

Monitoring 
Method 

 Frequency Responsible  
for Monitoring 

Operation and 
maintenance 

Monitor and prevent entry of wastewater into drains by 
enforcing strict regulations. 
Ensure regular cleaning and desilting; provide adequate 
human resources and maintenance equipment and tools 
as part of the project. 
Prevent encroachment of the drains. 

All drain 
sites  

Municipality Site 
observations 

Randomly Municipality 
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Table 18: Roads: Preconstruction Environmental Monitoring Plan 
Proje
ct 
Activi
ty 

Mitigation Measures Location Responsible 
for Mitigation 

Monitoring 
Method 

 Frequency Responsible  
for 
Monitoring 

Proje
ct 
desig
n 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Prepare training in Nepali (or local languages) 
with notes and sketches on community health 
and safety and potential occupational health and 
safety 

Design office DSC Review 
information for 
errors and quality 

Twice (once after 
first draft and 
once before final 
approval) 

Municipality 
and experts 
as required 

Obtain permission from relevant authorities if 
sections of utility lines need to be shifted due to 
design requirements; notify people and restore 
utilities as soon as possible to overcome public 
inconvenience. 

Relevant offices 
and authorities 
for permissions 
and areas to be 
affected 

DSC/municipalit
y 
 

Final check at 
sites with 
information 
provided by 
relevant 
authorities and 
people 

As required Municipality 

Prepare the details of contractor’s temporary 
land use and other private properties and discuss 
with owners; follow negotiations for temporary 
acquisition; contractor facilities should be located 
at least 500 m away from water bodies, natural 
flow paths, important ecological habitats, and 
residential areas. 

Contractor’s 
temporary land 
use sites 

Contractor/DSC Review if 
contracts have 
been signed with 
landowners to 
their satisfaction. 

Once before 
construction 
starts 

Municipality 

Obtain letters of approval for digging of roads. Along the 
alignment 

Contractor 
 
 

Check whether 
approvals have 
been received 
from the 
municipality. 

Once before 
construction 
starts 

DSC 

Employ local people (not under age 14) and 
women in jobs; settle wage rate based on DWEC 
and provide the list of employees to DSC. 

Construction site Contractor 
 

Check age and 
wages of 
employees and 
whether they are 
local or not 

Once a week DSC 

Take baseline photographs of buildings and 
temporary sites before and after construction for 
verifications; measure water quality of rivers and 
streams nearby before and after construction. 

Along the 
alignment 

DSC Check data and 
photographs 
before and after 
and assess 
impacts  

Twice (once 
before 
construction and 
once after) 

Municipality 

Prepare traffic plans to prevent traffic jams and 
annoyances to the public. 

Along the 
alignment 

DSC/ contractor Observation Daily Municipality 

DSC= design and supervision consultant. 
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Table 19: Roads: Construction Environmental Monitoring Plan 
Project 
Activity 

Mitigation Measures Location Responsible 
for Mitigation 

Monitoring Method  Frequency Responsible  
for Monitoring 

Constructi
on 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Constructi
on 

Dust suppression on roads by sprinkling water 
as required at regular intervals; cover earth 
stockpiles using plastic sheets or cement jute 
bags; routine monitoring of dust (TSP) to meet 
air quality standards (Appendix 6); limit vehicle 
speed; see that vehicles comply with the 
National Vehicle Mass Emission Standards, 
2056 BS (Appendix 8); regular maintenance of 
vehicles 

Constructio
n sites 

Contractor Visual observation; 
air quality analysis; 
vehicle maintenance 
records; renewal of 
―green stickers‖ 

Once a week DSC 

Hot mix plants should be established at least 
500 m away from human settlements on 
barren/waste lands and not on agricultural and 
cultivable lands; all operation   areas   like   
storage,   handling,   loading, and unloading 
areas shall be paved, and  have separate 
stormwater  collection  systems   with  facility  
for  separation  of oil/lubricants prior to 
discharge; stormwater from storage area shall 
not  be  directly discharged into any nearby water 
courses/drains; after completion of 
construction works, the site  shall be restored  
to  its  previous  state  by  undertaking  cleanup 
operations. Hot mix plants shall have required 
measures for control of dust, air, and noise 
pollution as per the  regulatory limits; traffic 
diversion schemes shall be implemented during 
bitumen paving. 

Constructio
n areas and 
hot mix 
plant sites 

Contractor/DS
C 

Visual inspection; air 
and noise quality 
analyses; feedback 
from nearby 
residents 

Once a week 
during operation 
of hot mix plants 
and once after 
construction is 
over 

DSC 

Monitoring of noise levels regularly at site to 
meet the noise standards (Appendix 7); fit 
mufflers on vehicles to control noise; limit the 
speed of vehicles; ban the use of power horns 
in vehicles; regular maintenance of equipment; 
prohibit the operation of crushing plants and 
construction vehicles between 7 p.m. and 6 
a.m. in residential areas; compensate the 
damages caused by vibration if caused by 
construction activities. 

Constructio
n sites 

Contractor 
 
 
 
 
 
 

Sound level 
monitoring 

Once a week DSC 

Compensate or reinstate/relocate community 
assets that are disturbed, such as irrigation 
canals, electricity poles, telephone lines, 
drinking water pipes, sewerage lines, roads, 

Affected 
areas along 
alignment 

Contractor Field observation to 
visually assess if 
disturbed community 
assets have been 

Once 
construction is 
over 

Municipality/DS
C 
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Project 
Activity 

Mitigation Measures Location Responsible 
for Mitigation 

Monitoring Method  Frequency Responsible  
for Monitoring 

etc. to the satisfaction of the people. reinstated 

Provide regular health checkups, sanitation 
and hygiene, health care, and control of 
epidemic diseases to the workforce; make 
available first aid kits; make available 
protection gears (PPE) to all construction 
workers and compensate for the loss of life or 
any type of injuries; provide insurance to the 
workers and training in OHS and community 
health and safety; children and pregnant 
women should not be allowed to work. 

Project sites Municipality/ 
contractor/DS
C 

Check health 
records; clinic and 
first aid facilities; 
health complaints; 
number of trainings 
provided; check list of 
workers and whether 
insurance has been 
provided 

Every week DSC 

Develop a traffic plan to minimize traffic flow 
interference from construction activities; 
advance local public notification of construction 
activities, schedule, routing, and affected 
areas, including road closures; erect alternative 
routing signage in Nepali and English; use of 
steel plates or other temporary materials 
across trench facilities in key areas such as 
pedestrian access and sidewalks and parking 
areas; arrange for nighttime construction for 
activities in congested/ heavy daytime traffic 
areas; arrange for onsite ―grievance handling‖ 
through use of liaison officers; undertake 
trench closure and facilitate surface 
rehabilitation or paving as quickly as feasible. 

Project site Contractor 
 

Visual observation of 
traffic; complaints 
from travelers and 
the public; existence 
of signage and 
effectiveness of 
speed control and 
diversion measures 

Every week DSC 

 
Table 20: Roads: Operation and Maintenance Environmental Monitoring Plan 

Project 
Activity 

Mitigation Measures Location Responsible 
for 
Mitigation 

Monitoring 
Method 

 Frequency Responsible  
for 
Monitoring 

Operation 
and 
maintenance 
 
 
 
 
 
 
Operation 

Periodic clearing of side drains (especially before the 
start of the monsoons) and crossdrainages to allow 
for the passage of the rainwater 

Along the 
road drains 

Municipality Visual 
observation 

Weekly Municipality 

Enforcement of speed limits, traffic rules and 
regulations; installation of warning signs, speed 
breakers, pedestrian crossings, and specific areas for 
bus stops due to increased number of vehicles and 
increased speeds 

Along the 
road 

Municipality, 
police 

Visual 
observation; 
number of 
accidents 

Twice a 
month 

Municipality, 
police 

Vehicles should comply with emission standards set 
by the government; trees should be planted along the 

Along the 
road and at 

Municipality 
 

Visual 
observation; air 

Once every 6 
months 

Municipality 
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Project 
Activity 

Mitigation Measures Location Responsible 
for 
Mitigation 

Monitoring 
Method 

 Frequency Responsible  
for 
Monitoring 

and 
Maintenance 
 
 

RoW to act as a buffer zone to minimize dust, 
vehicular emissions, and sound pollution. 

road 
junctions 

 quality 
measurement 
(NOx, PM10, SO2, 
SPM) 

Implementation of a maintenance program to 
increase road life 

Along the 
road 

Municipality Visual inspection 
of the road with 
photographs 

Once every 6 
months 

Municipality 

DSC= design and supervision consultant. 

 
Table 21: Sanitary landfill: Preconstruction Environmental Monitoring Plan 

Project 
Activity 

Mitigation Measures 
Location 

Responsible 
for Mitigation 

Monitoring Method Frequency Responsibl
e  for 

Monitoring 

Project 
design 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Identify government site to avoid land 
acquisition and resettlement impacts 

Landfill site Municipality, 
DSC 

Site visits, discussions 
with the local people 

As required Municipality 

Select the site, ideally away from the 
municipality development zone. 

Landfill site Municipality, 
DSC 
 

Site visits, discussions 
with the local people 

As required Municipality 

Prepare training manuals/plans in Nepali with 
sketches on community health and safety and 
potential occupational health and safety, 
including a training manual for landfill operations 
and maintenance. 

Design 
office 

DSC 
 
 

Review of the 
manuals/plans by 
experts as required 

Twice (review of 
first draft and 
final with expert’s 
opinions) 

Municipality 

Provide a green belt buffer around the site. 
The landfill site should be at least 500 m away 
from residential areas and sensitive receptors.   

Landfill site DSC Site visits, discussions 
with the local people 

Once Municipality 

The groundwater table should be more than 2 m 
below the ground surface. 
Provide leachate collection and treatment 
system before disposal . 
Provide a drainage system and collect/treat the 
runoff together with the leachate. 
Provide a liner system with low permeability, 
that is robust, durable, and resistant to chemical 
attack, puncture, rupture, etc.; the liner system 
could be a minimum of 60 cm-thick compacted 
clay of permeability (k) not greater than 10

-

7
cm/sec, a 1.5 mm-thick HDPE geomembrane 

liner, and a drainage layer of 300 mm-thick 
granular material of permeability not greater 
than 10

-2 
cm/sec. 

Landfill site DSC Review of the design by 
experts as required 

Twice (review of 
first draft and 
final with expert’s 
opinions) 

Municipality 
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Project 
Activity 

Mitigation Measures 
Location 

Responsible 
for Mitigation 

Monitoring Method Frequency Responsibl
e  for 

Monitoring 

 
Project 
design 
 
 
 
 
 
 
 

Provide gas control systems (gas vents and 
flaring system) 

Landfill site DSC Review of the design by 
experts as required 

Twice (review of 
first draft and 
final with expert’s 
opinions) 

Municipality 

Preparation 
for 
Constructio
n 

 

Delineate project temporary and permanent land 
(pegging) and prepare the list of project affected 
people and resources. 
Prepare RP for permanent and temporary 
acquisitions. 
Notify the people. 

  Implement RP and provide compensation. 

Landfill site Municipality, 
DSC, 
contractor 

Review records of loss 
of private properties, 
affected people and 
resources. and cost 
implications. 
See if all payments and 
arrangements have 
been made to the 
satisfaction of the 
people. 

As required Municipality 

Obtain letters of approval and agreement for (i) 
temporary acquisition of land and properties, (ii) 
disruption of water supply, and irrigation canals, 
(iii) cutting of trees from the district forest office, 
and (iv) written approval/permission from the 
Civil Aviation Authority for the landfill site. 

Municipality Municipality, 
DSC 
 
 
 

See whether written 
approvals have been 
received from the 
authorities. 

Once Municipality 

Establish workforce camps with sanitary 
amenities at designated sites only. 
   

Project site Contractor/DS
C  
 

Visual inspections of 
wastewater disposal, 
solid waste 
management, noise and 
air pollution, health of 
workforce, potable 
drinking water, 
kerosene availability 

Once before start 
of project and 
then monthly 

DSC 

Employ local people  (not under age 14) and 
women in jobs. 
Settle wage rate based on DWEC and provide 
the list of employees to DSC. 

Project site Contractor/ 
DSC 
 

Check/verify list of 
employees, age of 
employees, wages 

Every month DSC 

Take baseline photographs of buildings and 
temporary sites before construction for 
verifications; measure water quality of 

Project site 
and 
surrounding

Contractor/DS
C 

Photographs and water 
sampling and testing 
before construction and 

Twice (before 
and after 
construction) for 

DSC 
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Project 
Activity 

Mitigation Measures 
Location 

Responsible 
for Mitigation 

Monitoring Method Frequency Responsibl
e  for 

Monitoring 

groundwater and streams before construction s after construction is 
over 

photographs and 
monthly for water 
quality 

DSC= design and supervision consultant. 

 
Table 22: Sanitary Landfill: Construction Environmental Monitoring Plan 

Project 
Activity 

Mitigation Measures Location Responsible 
for Mitigation 

Monitoring Method Frequency Responsible  for 
Monitoring 

Constructi
on 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Constructi
on 

Cut only trees that are marked 
and have been approved by the 
district forest office. 
Plant and rear tree saplings at the 
rate of 25 saplings for each felled 
tree. 
Prohibit the use of fuel wood and 
timber collection. 
Prohibit illegal collection and 
trade of NTFPs. 
Provide LPG/kerosene to 
workforce. 
Stockpile the felled trees and take 
permission from concerned 
authority for their use. 
Compensate all private trees and 
community forests affected. 

Landfill site Contractor/DS
C 
 

Check records of trees cut 
and planted; whether 
LPG/kerosene is available 
in camp site and whether 
affected private trees and 
community forests are 
compensated 

As required Municipality 

Use tarpaulins/plastic sheets to 
cover the materials during 
transport. 
Transport required construction 
materials when and as required; 
avoid temporary storage. 
Consult DSC on the designated 
areas for stockpiling of 
construction materials. 
Transport required construction 
materials when and as required; 
avoid temporary storage. 
Use tarpaulins/plastic sheets to 
cover the materials during 
transport. 
Dust suppression on  

Landfill site 
and access 
road to 
landfill site 

Contractor Air quality analyses for TSP, 
PM10, and SPM; visual 
inspection if water is 
sprinkled or not; check 
vehicle maintenance 
records and ―green stickers‖ 
for vehicle emission 
standards 

Visual observations; 
during 
construction/every 
day to see if 
sprinkling is done 
and every week for 
air quality analyses 

DSC 
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Project 
Activity 

Mitigation Measures Location Responsible 
for Mitigation 

Monitoring Method Frequency Responsible  for 
Monitoring 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Constructi

surroundings by sprinkling water 
as required at regular intervals 
Routine monitoring for TSP, PM10 
to meet air quality standards 
(Appendix 6) 
Limit vehicle speed. 

   Fit mufflers on vehicles to control 
noise. 

See that vehicles and machinery  
comply with the National Vehicle 
Mass Emission Standards, 2056 
BS (Appendix 8) 
- Regular maintenance of 
vehicles 

- Cover stockpiled materials with 
tarpaulins/plastic sheets  
- Reuse excess spoils and 
materials 
- Consult DSC on spoil disposal 
sites 
- Storage of construction 
aggregates, hazardous and toxic 
materials, lubricating oils and 
used batteries in safe areas and 
the segregation and disposal of 
chemical containers, packaging 
materials, plastic bags etc. 
- Provide training to workforce on 
safe handling of toxic materials 
and OHS measures during 
construction 
- Prohibit washing of vehicles 
next to rivers and streams 
- Provide designated areas with 
collection bins for wastes. 
- Provide sanitary toilet facilities 
and prohibit open defecation. 
- Check stream water quality 
according to EMP 

Landfill site 
and 
surroundings 

Contractor Visual observations; water 
quality of receiving waters, 
including groundwater 

Once a month DSC 

- Monitoring of noise levels 
regularly at site to meet the noise 
standards (Appendix 6) 

Landfill site 
and access 
road to 

Contractor/DS
C 
 

Observations; measurement 
of sound levels; feedback 
from nearby residents 

Every week DSC 
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Project 
Activity 

Mitigation Measures Location Responsible 
for Mitigation 

Monitoring Method Frequency Responsible  for 
Monitoring 

on 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fit mufflers in vehicles to control 
noise. 
Limit the speed of vehicles. 
Ban the use of power horns in 
vehicles. 
Regular maintenance of 
equipment. 
Prohibit the operation of crushing 
plants and construction vehicles 
during the night so as to cause 
the least disturbance. 
Compensate the damages 
caused by vibration if caused by 
construction activities. 

landfill site  
 
 
 
 
 
 
 

Obtain construction materials 
from quarries approved by the 
municipality. 
Borrow pits should be leveled so 
as to suit the aesthetics of the 
area and restore it to its original 
state after the project is complete. 
Quarrying/mining activities in 
river/streams for extraction of 
construction materials shall not 
be done so as not to change the 
river cross-sections and 
longitudinal profiles. 

Quarries Construction 
contractor, 
DSC 

Visual inspection; 
discussion with locals; 
discharge measurements of 
streams before and during 
construction; changes in 
cross-section of the stream 

During construction 
every month 

DSC 

Compensate or reinstate/relocate 
community assets that are 
disturbed, such as irrigation 
canals, electricity poles, 
telephone lines, drinking water 
pipes, sewerage lines, roads, etc. 
to the satisfaction of the people 

Landfill site 
and 
surroundings 
and quarry 
sites 

Contractor, 
municipality 

Field observation to visually 
assess if disturbed 
community assets are 
reinstated 

As required Municipality 

Prohibit gambling and alcohol 
consumption in contractors’ camp 
sites. 
Instruct the outside workforce to 
respect the local cultures, 
traditions, rights, etc. 
- Provide security in contractors’ 
camps. 

Labor camps Contractor  Crime records and causes; 
camp issues; enforcement 
of remedies; security 
situation in camps 

Once a month or as 
required 

Municipality 
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Project 
Activity 

Mitigation Measures Location Responsible 
for Mitigation 

Monitoring Method Frequency Responsible  for 
Monitoring 

Develop a traffic plan to minimize 
traffic flow interference from 
construction activities. 
Advance local public notification 
of construction activities, 
schedule, routing, and affected 
areas, including road closures. 
Erect alternative routing signage 
in Nepali and English. 
Arrange for onsite ―grievance 
handling‖ through use of liaison 
officers. 

Access road 
to landfill site 

Contractor/DS
C 

Visual observation of traffic; 
complaints from people; 
existence of signage and 
effectiveness of speed 
control and diversion 
measures 

Every week DSC 

Provide regular health checkups, 
sanitation and hygiene, health 
care, and control of epidemic 
diseases to the workforce. 
Make available first aid kits, 
ambulances, and fire 
extinguishers in camp sites. 
Make available personal 
protection equipment (PPE) to all 
construction workers and 
compensate for the loss of life or 
any type of injuries. 
Provide insurance to the workers 
and training in OHS and 
community health and safety. 
Launch awareness programs 
concerning human trafficking and 
the possibility of spread of STDs 
and HIV/AIDS using brochures, 
posters, and signboards. 

Landfill site Contractor 
 

Health records; records of 
outbreak of diseases; 
maintenance of health 
clinic; health complaints; 
number of awareness 
programs launched; number 
of persons trained 

Every week DSC, 
municipality 

DSC= design and supervision consultant. 

 
Table 23: Sanitary Landfill: Operation and Maintenance Environmental Monitoring Plan 

Project 
Activity 

Mitigation Measures Location Responsible 
for 
Mitigation 

Monitoring Method Frequency Responsible  
for Monitoring 

Operation 
and 
maintenance 

Treat leachate to meet Ministry of 
Environment’s discharge standards 
(Appendix 10); measure 
groundwater and receiving water  

Treated effluent of 
leachate treatment 
plant at the landfill site 
and receiving waters 

Municipality Sampling and effluent and 
groundwater quality 
measurement to meet 
MoE’s discharge 

Once in 2 
months 

Municipality 
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Project 
Activity 

Mitigation Measures Location Responsible 
for 
Mitigation 

Monitoring Method Frequency Responsible  
for Monitoring 

standards 
 

Avoid open dumping of waste 
including in and around the landfill 
site and provide inert/soil cover over 
the waste spread immediately. 

Landfill site Municipality Visual observation Once a 
week 

Municipality 

Ensure regular waste collection.  
Waste shall be disposed of directly 
into the containers and ensure no 
spillage in the surrounding area. 

Municipality streets Municipality  
 

Observation and strict 
enforcement 

Daily Municipality 

Ensure that the landfill gas is flared 
and not allowed to directly escape 
into the atmosphere. 

Landfill site and vicinity Municipality Air quality measurement 
(SPM, SO2, CH4, 24-hour 
average NH3, 1 hour 
average CO) 

Once in 6 
months 

Municipality 

Strictly follow the potential 
occupational health and safety plan. 
Provide personal protection 
equipment (PPE).  
Avoid manual handling of waste. 
Train workers on safe handling of 
waste. 
Ban wastepickers and the public 
from the landfill site.  
Provide medical insurance coverage 
for workers. 

Landfill site and waste 
handlers in Municipality 

Municipality Observation and strict 
enforcement 

Once a 
week 

Municipality 

  Schedule waste delivery systems in   
early morning before traffic.  

Approach roads Municipality Observation and strict 
enforcement 

Once a 
week 

Municipality 
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B. Implementation Arrangements 

1. Executing Agency 

156. The executing agency will be the MPPW, working through its Department of Urban 
Development and Building Construction (DUDBC), and will be responsible for overall strategic 
guidance, technical supervision, execution of the project, and ensuring compliance with the 
loan covenants. The DUDBC will establish a project coordination office (PCO), led by a full-
time project Director to execute the project; he/she will have no other duties within the DUDBC 
or elsewhere. The project director, supported by other PCO staff and consultants, will: (i) 
coordinate all activities under the project; (ii) be responsible for overall project implementation, 
monitoring, and supervision, ensuring that gender and inclusion issues are addressed 
substantively in the project cycle; and (iii) report through the Director General of DUDBC to the 
Secretary of MPPW. Representatives from Department of Roads, DWSS, and SWMTSC will 
be nominated to work with the PCO in reviewing technical reports of subprojects, ensure policy 
and design coherence, and advise the PCO and project implementation units (PIUs) at 
municipal level on technical matters of subproject components. The PCO will be staffed by one 
officer responsible for environmental compliance monitoring, to ensure project implementation 
is in accordance with ADB and government safeguard requirements. The PCO will be 
supported by a project management support consultant (PMSC) staffed with an environmental 
specialist to assist PCO oversee relevant activities of the project. The PCO will submit 
environmental reports to ADB on a semiannual basis. 
 
2. Implementing Agencies 

157. Each project municipality will be the implementing agency for the subprojects, with 
a project implementation unit (PIU) headed by a project manager. In each municipality, a 
municipal project management committee (MPMC) will be established in order to discuss 
project implementation issues, enhance collaboration among relevant departments and 
organizations, and expedite decisionmaking processes with an aim at achieving intended 
project output and outcome. MPMC will be chaired by the executive officer (EO) and comprise 
relevant department heads of the respective municipality, the social development officer of the 
municipality, chief of the divisional office of DUDBC, DWSS, and other relevant government 
departments, representatives from district development committee and district women 
development office, four members representing the local disadvantaged communities, 
nongovernment organizations (NGOs), women's groups, the private sector (to be selected by 
the groups themselves, not to be nominated by the EO or the all-party mechanism in order to 
retain some accountability to the groups they represent), and the respective project manager 
working as member and convener of the MPMC. The PIU will be staffed by one officer 
responsible for monitoring contractor’s compliance with the EMP as well as preparing 
environmental reports to PCO. The PIUs will be supported by an environmental specialist in the 
design and supervision consultant firm. The PIU will submit environmental reports on a 
quarterly basis to the PCO.  
 

158. Environmental safeguards implementation arrangements. Environmental 
management plans (EMPs) were prepared for each municipality as part of the initial 
environmental examination (IEE) reports, and an environmental assessment and review 
framework (EARF) was prepared to guide environmental assessment and reporting for 
subprojects to be defined after Board approval. The following are institutional roles and 
responsibilities to ensure EMPs are implemented during design and construction stages.  
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159. Project coordination office (PCO). The PCO will appoint one staff to oversee the 
monitoring of environmental safeguards implementation. In general, this staff will oversee 
contractor’s compliance with the environmental management plans, public complaints, PIU 
environmental monitoring, and reporting to ADB. With assistance from the environmental 
specialist on the project management support consultant (PMSC) team, the PCO is responsible 
for the following activities related to environmental safeguards: (i) confirming that IEEs with 
EMPs are updated, where necessary, by design supervision consultants (DSC) in accordance 
with ADB’s Safeguard Policy Statement (SPS, 2009) based on detailed designs and submitted 
to ADB for review and approval prior to contract award; (ii) confirming EMPs are included in the 
bidding documents and civil works contracts; (iii) ensuring contractor EMPs are prepared by 
contractors prior to construction and endorsed by PIUs; (iv) establishing a system to monitor 
environmental safeguards of the project, including monitoring the indicators set out in the 
monitoring plan of the EMP; (v) facilitating and confirming overall compliance with all 
government rules and obtaining all required environmental clearances and any other 
environmental permits prior to contract award; (vi) supervising and providing guidance to the 
PIUs to properly carry out environmental monitoring and reporting; (vii) reviewing, monitoring, 
and evaluating the effectiveness with which the EMPs are implemented, and recommending 
necessary corrective actions to be taken as necessary; (viii) consolidating quarterly 
environmental monitoring reports from PIUs and submitting semiannual environmental 
monitoring reports to ADB; (ix) ensuring timely disclosure of final IEE/EMPs in locations and 
form accessible to the public; and (x) addressing, recording, and reporting on any grievances 
brought about through the grievance redress mechanism in a timely manner as per the IEEs. 
 
160. Project implementation units (PIUs). The four PIUs will appoint one staff to 
oversee the monitoring of environmental safeguards implementation. The PIU, with the 
assistance of DSC environmental specialists, will do the following: (i) ensure the draft IEE/EMP 
prepared during the feasibility study is updated during detailed design stage, where necessary; 
(ii) ensure EMPs are included in bidding documents and civil works contracts; (iii) ensure overall 
compliance with all government rules and obtain all required environmental clearances as well 
as any other environmental permits prior to contract award; (iv) oversee implementation of 
EMPs, including environmental monitoring; (v) take corrective actions when necessary to 
ensure no major environmental impacts; (vi) submit quarterly environmental monitoring reports 
to the PCO, and; (vii) address any grievances brought about through the grievance redress 
mechanism in a timely manner as per the IEEs. Table 24 outlines the general responsibilities.  
 
 

Table 24: Institutional Roles and Responsibilities in Environmental Monitoring 
S.N
. 

Organization Roles and Responsibilities 

1 DUDBC, project 
coordination 
office (PCO) 

Ensure that all environmental measures to be adopted during different phases of 
project design, implementation, and operation have been fully adhered to as per the 
approved IEE report.  
 

2 Project 
implementation 
unit (PIU) 

Ensure that mitigation measures as mentioned in the IEE report are incorporated in 
the final engineering design of the project. 
Acquire permits and approval for project construction. 
Ensure all environmental measures prescribed by approved IEE have been fully 
adopted. 
Ensure that the roles and responsibilities to be borne by the consultants, NGO, 
municipality, and the contractor are incorporated in the respective agreements. 
Assist municipality on source registration and transfer of land ownership. 
Water quality monitoring during the survey and design phase 

3 Municipality Ensure all environmental measures to be adopted in the project design, 
construction, and operation phase have been incorporated. 
Source registration and transfer of land ownership in the name of the municipality. 
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S.N
. 

Organization Roles and Responsibilities 

Make users and the public aware on environmental aspects that are required to be 
complied by them.  
Arrange and acquire land for the system.  
 

4 Beneficiary 
community 

Ensure that haphazard dumping of all wastes is controlled. 
Implement activities to support maintenance of water quality of the system. 
Ensure public participation through the municipality during project construction and 
operation. 
Assist other stakeholders, including the municipality in environmental management 
and related activities.     

DSC=design and supervision consultants, IEE=initial environmental examination, NGO=nongovernment 
organization, PCO= project coordination office. 

 
3. Reporting 
 

161. The reporting system should be based on site supervision to see whether mitigation 
measures are carried out according to the monitoring plan. The construction contractor should 
develop an environmental mitigation execution plan (EMEP) based on the EMP. The EMEP 
should be approved by the municipality and DSC. The contractor’s should prepare and submit 
monthly progress reports to PIU and DSC. DSC is responsible for checking the monthly 
progress reports submitted by the contractor and field verified, whether or not the contractor 
has complied with the approved conditions as stated in the EMEP. The contractor’s monthly 
progress report should contain information on the works carried out and the results of all 
monitoring and investigation works performed during that particular month. The report should 
also include cases of compliance and noncompliance and the corresponding further mitigation 
measures to be adopted to correct the noncompliances, and also include the outcome of the 
monitoring, important issues identified, and the measures to be undertaken to ameliorate them. 
The reports will suggest corrective actions where necessary.  
 

162. The PIU, with help from the DSC environmental specialist, should then prepare a 
quarterly environmental monitoring report based on the monthly report submitted by the 
contractor, and submit to the PIU and municipality for review. The report is developed based on 
field inspection, investigation, consultation, and information given in the monitoring report.  The 
quarterly progress reports are submitted to the PCO. The PCO will submit semiannual reports 
to ADB. 
 

C. Cost Estimates  

163. Costs of all mitigation measures during the construction phase will be included in 
the tender and contract documents, and will be borne by the contractors. The contractors and 
engineers should be made aware of the importance of meeting environmental safeguard 
standards in the contracts, and the importance of preparing, submitting, and getting the EMEP 
(to be prepared for each subproject, according to the EMP) approved before construction 
starts. A 1-day awareness training has been estimated at $1,000. An NGO will be hired to 
facilitate community awareness and participation programs on an intermittent basis for 5 years. 
The costs for the public awareness specialist, support team, and IEC (information, education, 
and communication) materials have been earmarked at $30,000 per year. 
 

164. All costs related to cutting of trees, their transport to the approved location, and 
works related to environmental mitigation shall be borne by the project itself. It is mandatory to 
plant 25 saplings for every tree cut and maintain them for 5 years. The unit cost of $600 
includes the cost of 25 saplings, including rearing them for 5 year. The annual and total 
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environmental cost for 5 years is given in Table 25. 
 

Table 25: Indicative Cost of EMP Implementation 
S. 
N. 

Description  Unit 
Cost 
(US$) 

Total Cost 
(US$) 

Source of 
Funds 

1 Environmental specialist 
a) PMC: 24 person-months 
b) DSC: 18 person-months for three, towns but 6 
person-months for Dharan 
 

 
3,000 
2,500 
 

 
72,000 
150,000 

PMC 
package 
DSC 
package 
 

2 Public awareness campaign plus IEC (on an intermittent 
basis) 

30,000 
per year 

150,000 Project cost 

3 EMP awareness training for contractors and engineers 
(1-day training) 

Lump 
sum 

1,000 Project cost 

4 Cost of tree plantation and rearing for 5 years (@ $600 
per tree) to be finalized after detailed design by DSC 

600 12,000 Project cost 

5 Air, noise, and water quality monitoring (specific sites 
will be provided to construction contractors after detailed 
design and awarding of the contract) 

Lump 
sum 

5,000 Contractor 
cost 

6 Cost of mitigation measures according to EMP by the 
contractor  

- - Contractor 
cost 

DSC= design and supervision consultant, PMC= project monitoring consultant. 

 
D. Implementation Schedule 
 

165. The project implementation schedule is given in Figure 5 for a period of 5 years. 
Most of the activities have been scheduled on a continuous basis. The EA, after review of 
any revised IEEs (based on any changes made during detailed design), will forward t h e s e  
to ADB for review and approval prior to issuance of   tender documents. Before construction, 
DUDBC will develop detailed responsibilities and requirements for contractors, and will provide 
detailed cost estimates of mitigation measures and environmental monitoring in the 
construction contracts. DUDBC will also detail the responsibilities of their environmental 
management offices and prepare their work schedules. Before operation, DUDBC will develop 
detailed work plans for environmental management and monitoring during operation based on 
the EMP. These work plans will be submitted to the concerned persons to help them supervise 
implementation. 
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Loan Negotiations

Loan Effectiveness

Project EA & IA Preliminary Tasks

a Establish Municipal PIUs

b Engagement of PCO and PIU Staff 

c Selection & Engagement of PMC & DSCs

A Water Supply 

1 Rehabilitation

2 Augmentation

3 Distribution Expansion

B Drainage Channel Strengthening Works

A Drainage

B Sanitation

C Solid Waste Management

D Municipal Roads

A Drainage

B Sanitation

C Solid Waste Management

D Municipal Roads

A Drainage

B Sanitation

C Solid Waste Management

D Municipal Roads

A Capacity Building of MPPW & Municipalities

B GESI and Community Development Program

Part C : Project Implementation and Assistance

A PMC and DSC's Mobilized 

B Design, Supervision & Quality Control

C Community Relations & Awareness Program

D Project Monitoring & Evaluation

Nepalgunj Municipality

Part B : Urban Governance

20172011

Part A : Urban Infrastructure Developmment

Dharan Municipality

Janakpur Municipality

Siddarthanagar Municipality

421 2 1 2
Ref Activity

2012 2013 2014 2015 2016

3 33 4 1 3 4 212 3 4 1 2 3 44 1

Construction phaseProcurement period

Design phase

Figure 5: Proposed Project Loan Implementation Schedule 
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VIII. CONCLUSIONS AND RECOMMENDATIONS 
 

166. Overall, the impacts of the project will be very positive, befitting the environment 
and the people. Some negative impacts are anticipated during implementation but in specific 
areas and for short duration (dust, noise, traffic problems, access to buildings, etc.). It is 
expected that the adverse environmental impacts of the planned subprojects will in general not 
be significant, and can be easily and reasonably mitigated and prevented through mitigation 
measures and regular monitoring during the design, construction, and operation phases.  
 

167. If the project is properly implemented and environmental issues are duly 
considered, there will be a significant improvement in the health of the environment and people 
due to the proposed subproject and thereby an improvement in the quality of life. 
 
168. Although primarily a category B subproject under ADB Environmental 
categorization, the subproject’s sanitary landfill subproject requires an environmental impact 
assessment (EIA) under EPR 1997. The EIA for government purposes will be done by the 
DSC. The requirements and resources required for the government EIA are listed in Appendix 
14. Prior to commencement of detailed design and finalization of land acquisition, this IEE, 
together with the scope and ToR, will be formally submitted to the principal regulatory authority 
(MoE), by the proponent (the DUDBC) as the ―proposal‖ required under the regulations to 
initiate the approval process. 
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APPENDIX 1: URBAN DEVELOPMENT: DRAINAGE IMPROVEMENTS: RAPID 

ENVIRONMENTAL ASSESSMENT (REA) CHECKLIST 
Instructions: 
(i)  The project team completes this checklist to support the environmental classification of a project. It is to be 
attached to the environmental categorization form and submitted to the Environment and Safeguards Division 
(RSES) for endorsement by the Director, RSES and for approval by the Chief Compliance Officer.  
(ii) This checklist focuses on environmental issues and concerns. To ensure that social dimensions are adequately 
considered, refer also to ADB's (a) checklists on involuntary resettlement and indigenous peoples; (b) poverty 
reduction handbook; (c) staff guide to consultation and participation; and (d) gender checklists. 
(iii) Answer the questions assuming the ―without mitigation‖ case. The purpose is to identify potential impacts. Use 
the ―remarks‖ section to discuss any anticipated mitigation measures. 

 
Country/Project Title:   

 
Sector Division:     
 
 

Screening Questions Y
es 

N
o 

Remarks 

A. PROJECT SITING 

IS THE PROJECT AREA… 
 

 
 
 

 
 
 

 

• densely populated?  x The Municipality has a population 
density of 1,700 people per sq.km 

• heavy with development activities?   x It is a commercial hub for the Western 
Development  Region. 

• adjacent to or within any environmentally sensitive 
areas? 
 

   

Cultural heritage site  
 

 x  

Protected area 
 

 x  

Wetland 
 

 x  

Mangrove 
 

 x  

Estuarine 
 

 x  

Buffer zone of protected area 
 

 x  

Special area for protecting biodiversity 
 

 x  

Bay 
 

 x  

B.   POTENTIAL ENVIRONMENTAL IMPACTS 

WILL THE PROJECT CAUSE… 
 

   

• impacts on the sustainability of associated sanitation 
and solid waste disposal systems and their 
interactions with other urban services? 
 

 x A sanitary landfill site and septage 
drying beds are included in the project. 

NEP: Preparing the Integrated Urban Development Project 

SAUD 
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Screening Questions Y
es 

N
o 

Remarks 

• deterioration of surrounding environmental 
conditions due to rapid urban population growth, 
commercial and industrial activity, and increased 
waste generation to the point that both manmade and 
natural systems are overloaded and the capacities to 
manage these systems are overwhelmed? 
 

 x The project will enhance the existing 
environmental conditions of the areas. 
Good construction practices will be 
specified in the EMP so as to deter 
deterioration of existing environmental 
conditions. 

• degradation of land and ecosystems (e.g. loss of 
wetlands and wild lands, coastal zones, watersheds 
and forests)? 
 

 x Not applicable 

• dislocation or involuntary resettlement of people? 
 

 x The existing roads are to be improved 
and rehabilitated. 

• disproportionate impacts on the poor, women and 
children, indigenous peoples, or other vulnerable 
group? 
 

 x Not applicable. The subproject will in 
fact be beneficial because of improved 
roads with job opportunities. 

• degradation of cultural property, and loss of cultural 
heritage and tourism revenues? 
 

 x No cultural property and heritage sites 
lie along the existing roads, which are to 
be rehabilitated. 

• occupation of low-lying lands, floodplains, and steep 
hillsides by squatters and low-income groups, and 
their exposure to increased health hazards and risks 
due to pollutant industries? 
 

 x Not applicable 

• water resource problems (e.g. depletion/degradation 
of available water supply, deterioration for surface and 
ground water quality, and pollution of receiving 
waters)? 
 

 x Not applicable 

• air pollution due to urban emissions? 
 

x  Air pollution due to dust and 
construction vehicles during 
rehabilitation of the roads will occur, but 
mitigation measures will be mentioned 
in the EMP. 

• risks and vulnerabilities related to occupational 
health and safety due to physical, chemical, and 
biological hazards during project construction and 
operation? 
 

x  Risks and vulnerability during 
construction and operation are 
temporary, reversible, and short-term in 
duration. The EMP will include 
mitigation measures related to 
occupational health and safety. 

• road blocking and temporary flooding due to land 
excavation during rainy season? 
 

x  A traffic management plan will form part 
of the EMP so that roadblocks are 
minimized. Excavation during the rainy 
season will be avoided. 

• noise and dust from construction activities? 
 

x  Good construction practice to mitigate 
noise and dust pollution will be part of 
the EMP. 

• traffic disturbances due to construction material 
transport and wastes?  
 

x  A traffic management plan will form part 
of the EMP so that roadblocks are 
minimized. 

• temporary silt runoff due to construction?  
 

x  Good construction practice to mitigate 
soil erosion and silt runoff will be part of 
the EMP. 

• hazards to public health due to ambient, household 
and occupational pollution, thermal inversion, and 
smog formation? 
 

 x Not applicable 
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Screening Questions Y
es 

N
o 

Remarks 

• water depletion and/or degradation?  
 

 x Not applicable 

• overpaying of ground water, leading to land 
subsidence, lowered ground water table, and 
salinization? 
 

 x Not applicable 

• contamination of surface and ground waters due to 
improper waste disposal? 
 

 x A sanitary landfill disposal site and 
septage drying beds will be provided. 

• pollution of receiving waters resulting in amenity 
losses, fisheries and marine resource depletion, and 
health problems? 
 

 x A sanitary landfill disposal site and 
septage drying beds will be provided 
and so the drains will not be polluted. 

• large population influx during project construction 
and operation that causes increased burden on social 
infrastructure and services (such as water supply and 
sanitation systems)? 
 

 x As only rehabilitation of drains will be 
done, a large number of construction 
workers will not be necessary. The local 
labor available will suffice. 

• social conflicts if workers from other regions or 
countries are hired?  
 

 x As only rehabilitation of drains will be 
done, a large number of construction 
workers will not be necessary. The local 
labor available will suffice. 

• risks to community health and safety due to the 
transport, storage, and use and/or disposal of 
materials such as explosives, fuel, and other 
chemicals during operation and construction? 
 

 x Not applicable 

• community safety risks due to both accidental and 
natural hazards, especially where the structural 
elements or components of the project are accessible 
to members of the affected community or where their 
failure could result in injury to the community 
throughout project construction, operation, and 
decommissioning? 
 

x  The EMP will include mitigation 
measures related to occupational health 
and safety. 

 

Climate Change and Disaster Risk Questions  

The following questions are not for environmental 
categorization. They are included in this checklist to 
help identify potential climate and disaster risks. 
 

Ye
s 

No Remarks 

Is the project area subject to hazards such as 
earthquakes, floods, landslides, tropical cyclone winds, 
storm surges, tsunami, or volcanic eruptions and 
climate changes? 
 

x  The project area is prone to annual 
floods and the drainage subproject will 
remedy the existing problems. 

Could changes in temperature, precipitation, or 
extreme events patterns over the project lifespan affect 
technical or financial sustainability (e.g., increased 
extreme rainfall increases flooding, damaging proposed 
infrastructure)?  
 

 x The design of the drainage system will 
consider the worst flooding scenario. 

Are there any demographic or socioeconomic aspects 
of the project area that are already vulnerable (e.g., 
high incidence of marginalized populations, rural-urban 
migrants, illegal settlements, ethnic minorities, women 
or children)? 
 

 x Not applicable 
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* Hazards are potentially damaging physical events. 
 

Could the project potentially increase the climate or 
disaster vulnerability of the surrounding area (e.g., by 
paving vulnerable groundwater recharge areas, or  
using water from a vulnerable source that is relied upon 
by many user groups, or encouraging settlement in 
earthquake zones)? 
 

 x Not applicable 
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APPENDIX 2: URBAN DEVELOPMENT: REHABILITATION OF CITY ROADS: 
RAPID ENVIRONMENTAL ASSESSMENT (REA) CHECKLIST 

Instructions: 
(i)  The project team completes this checklist to support the environmental classification of a project. It is to be 
attached to the environmental categorization form and submitted to the Environment and Safeguards Division 
(RSES) for endorsement by the Director, RSES and for approval by the Chief Compliance Officer.  
(ii) This checklist focuses on environmental issues and concerns. To ensure that social dimensions are adequately 
considered, refer also to ADB's (a) checklists on involuntary resettlement and indigenous peoples; (b) poverty 
reduction handbook; (c) staff guide to consultation and participation; and (d) gender checklists. 
(iii) Answer the questions assuming the ―without mitigation‖ case. The purpose is to identify potential impacts. Use 
the ―remarks‖ section to discuss any anticipated mitigation measures. 

 
Country/Project Title:   

 
Sector Division:     
 
 

Screening Questions Y
e
s 

N
o 

Remarks 

A. PROJECT SITING 

IS THE PROJECT AREA… 
 

 
 
 

 
 
 

 

• densely populated?  x The municipality has a population 
density of 1,700 people per km

2.
 

• heavy with development activities?   x It is a commercial hub for the western 
development region. 

• adjacent to or within any environmentally sensitive 
areas? 
 

   

Cultural heritage site  
 

 x  

Protected area 
 

 x  

Wetland 
 

 x  

Mangrove 
 

 x  

Estuarine 
 

 x  

Buffer zone of protected area 
 

 x  

Special area for protecting biodiversity 
 

 x  

Bay 
 

 x  

B.   POTENTIAL ENVIRONMENTAL IMPACTS 

WILL THE PROJECT CAUSE… 
 

   

impacts on the sustainability of associated sanitation 
and solid waste disposal systems and their interactions 
with other urban services? 
 

 x Drains will be part of the road 
rehabilitation. A sanitary landfill site and 
septage drying beds are included in the 
project. 

NEP: Preparing the Integrated Urban Development Project 

SAUD 
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Screening Questions Y
e
s 

N
o 

Remarks 

deterioration of surrounding environmental conditions 
due to rapid urban population growth, commercial and 
industrial activity, and increased waste generation to 
the point that both manmade and natural systems are 
overloaded and the capacities to manage these 
systems are overwhelmed? 
 

 x The project will enhance the existing 
environmental conditions of the areas. 
Good construction practices will be 
specified in the EMP so as to deter 
deterioration of existing environmental 
conditions. 

degradation of land and ecosystems (e.g. loss of 
wetlands and wild lands, coastal zones, watersheds, 
and forests)? 
 

 x Not applicable 

dislocation or involuntary resettlement of people? 
 

 x The existing roads are to be improved 
and rehabilitated. 

disproportionate impacts on the poor, women and 
children, indigenous peoples, or other vulnerable 
group? 
 

 x Not applicable. The subproject will, in 
fact, be beneficial to women and 
children because of improved drainage. 

degradation of cultural property, and loss of cultural 
heritage and tourism revenues? 
 

 x No cultural property and heritage sites 
lie along the existing drainage system, 
which is to be rehabilitated. 

occupation of low-lying lands, floodplains, and steep 
hillsides by squatters and low-income groups, and their 
exposure to increased health hazards and risks due to 
pollutant industries? 
 

 x Not applicable 

water resource problems (e.g. depletion/degradation of 
available water supply, deterioration for surface and 
groundwater quality, and pollution of receiving waters)? 
 

 x Not applicable 

air pollution due to urban emissions? 
 

x  Air pollution due to dust and 
construction vehicles during 
rehabilitation of the drains will occur, but 
mitigation measures will be mentioned 
in the EMP. 

risks and vulnerabilities related to occupational health 
and safety due to physical, chemical, and biological 
hazards during project construction and operation? 
 

x  Risks and vulnerability during 
construction and operation are 
temporary, reversible and short-term in 
duration. The EMP will include 
mitigation measures related to 
occupational health and safety. 

road blocking and temporary flooding due to land 
excavation during rainy season? 
 

x  A traffic management plan will form part 
of the EMP so that roadblocks are 
minimized. Excavation during the rainy 
season will be avoided. 

noise and dust from construction activities? 
 

x  Good construction practice to mitigate 
noise and dust pollution will be part of 
the EMP. 

traffic disturbances due to construction material 
transport and wastes?  
 

x  A traffic management plan will form part 
of the EMP so that roadblocks are 
minimized. 

temporary silt runoff due to construction?  
 

x  Good construction practice to mitigate 
soil erosion and silt runoff will be part of 
the EMP. 

hazards to public health due to ambient, household, 
and occupational pollution, thermal inversion, and smog 
formation? 
 

x  Not applicable 
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Screening Questions Y
e
s 

N
o 

Remarks 

water depletion and/or degradation?  
 

 x Not applicable 

overpaying of ground water, leading to land 
subsidence, lowered groundwater table, and 
salinization? 
 

 x Not applicable 

contamination of surface and ground waters due to 
improper waste disposal? 
 

 x Construction waste disposal will be part 
of the EMP. 

pollution of receiving waters resulting in amenity losses, 
fisheries and marine resource depletion, and health 
problems? 
 

 x Not applicable 

large population influx during project construction and 
operation that causes increased burden on social 
infrastructure and services (such as water supply and 
sanitation systems)? 
 

 x As only rehabilitation of existing roads 
will be done, a large number of 
construction workers will not be 
necessary. The local labor available will 
suffice. 

social conflicts if workers from other regions or 
countries are hired?  
 

 x As only rehabilitation of existing roads 
will be done, a large number of 
construction workers will not be 
necessary. The local labor available will 
suffice. 

risks to community health and safety due to the 
transport, storage, and use and/or disposal of materials 
such as explosives, fuel, and other chemicals during 
operation and construction? 
 

 x Transport, storage, and use of fuel will 
be part of the EMP. 

community safety risks due to both accidental and 
natural hazards, especially where the structural 
elements or components of the project are accessible 
to members of the affected community or where their 
failure could result in injury to the community 
throughout project construction, operation, and 
decommissioning? 
 

x  The EMP will include mitigation 
measures related to occupational health 
and safety. 

 

Climate Change and Disaster Risk Questions  

The following questions are not for environmental categorization. 
They are included in this checklist to help identify potential climate 
and disaster risks. 
 

Ye
s 

N
o 

Remarks 

Is the project area subject to hazards such as earthquakes, floods, 
landslides, tropical cyclone winds, storm surges, tsunami, or 
volcanic eruptions and climate changes (see Appendix I)? 
 

x  The project area is prone to 
annual floods and the road 
and drainage subproject will 
remedy the existing 
problems. 

Could changes in temperature, precipitation, or extreme events 
patterns over the project lifespan affect technical or financial 
sustainability (e.g., increased extreme rainfall increases flooding, 
damaging proposed infrastructure)?  
 

 x The design of the road 
drainage system will consider 
the worst flooding scenario. 

Are there any demographic or socioeconomic aspects of the 
project area that are already vulnerable (e.g., high incidence of 
marginalized populations, rural-urban migrants, illegal settlements, 
ethnic minorities, women or children)? 
 

 x Not applicable 
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* Hazards are potentially damaging physical events. 

 

Could the project potentially increase the climate or disaster 
vulnerability of the surrounding area (e.g., by paving vulnerable 
groundwater recharge areas, or using water from a vulnerable 
source that is relied upon by many user groups, or encouraging 
settlement in earthquake zones)? 
 

 x Not applicable 
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APPENDIX 3: SOLID WASTE MANAGEMENT: RAPID ENVIRONMENTAL ASSESSMENT 

(REA) CHECKLIST 
Instructions: 
 

(i)  The project team completes this checklist to support the environmental classification of a project. It is to be 
attached to the environmental categorization form and submitted to the Environment and Safeguards Division 
(RSES) for endorsement by the Director, RSES and for approval by the Chief Compliance Officer.  
 
(ii) This checklist focuses on environmental issues and concerns. To ensure that social dimensions are 
adequately considered, refer also to ADB's (a) checklists on involuntary resettlement and indigenous peoples; 
(b) poverty reduction handbook; (c) staff guide to consultation and participation; and (d) gender checklists. 
 

(iii) Answer the questions assuming the ―without mitigation‖ case. The purpose is to identify potential impacts. 
Use the ―remarks‖ section to discuss any anticipated mitigation measures. 
 

 
 

Country/Project Title:   

 
Sector Division:       
 

Screening Questions Y
e
s 

N
o 

Remarks 

A. PROJECT SITING 

IS THE PROJECT AREA… 
 

 
 
 

 
 
 

 

• densely populated?  x The proposed landfill site is located about 
10.5 km away from the city, and is at present 
is uninhabited. 

• heavy with development activities?   x The surrounding area is vacant land with no 
development activity going on currently. 
 

• adjacent to or within any environmentally 
sensitive areas? 
 

   

Cultural heritage site 
 

 x  

Protected area 
 

 x  

Wetland 
 

 x  

Mangrove 
 

 x  

Estuarine 
 

 x  

Buffer zone of protected area 
 

 x  

Special area for protecting biodiversity 
 

 x  

Bay 
 

 x  

B. POTENTIAL ENVIRONMENTAL IMPACTS 

WILL THE PROJECT CAUSE… 
 

   

impacts associated with transport of wastes to the 
disposal site or treatment facility?  
 

 x Only covered vehicles will be used to transport 
the municipal solid waste. 

NEP: Preparing the Integrated Urban Development Project 

SAUD 
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Screening Questions Y
e
s 

N
o 

Remarks 

impairment of historical/cultural monuments/areas 
and loss/damage to these sites? 

 

 x There is no historical/cultural monument/area 
adjacent to or within the vicinity of the project 
site. 

degradation of aesthetic and property value loss? 
 

 x Private forested land 

nuisance to neighboring areas due to foul odor 
and influx of insects, rodents, etc.? 
 

 x The nearest settlement is 0.5 km away from 
the proposed landfill site. 

dislocation or involuntary resettlement of people?  
 

 x No dislocation or involuntary resettlement, as 
the landfill site is private land 

disproportionate impacts on the poor, women and 
children, indigenous peoples, or other vulnerable 
groups? 
 

 x Not applicable. The subproject will not affect 
indigenous peoples or other vulnerable groups. 
In fact, it will be beneficial to women and 
children because of improved sanitation. 

risks and vulnerabilities related occupational 
health and safety due to physical, chemical, 
biological, and radiological hazards during project 
construction and operation? 
 

 x Risks and vulnerability during construction are 
temporary, reversible, and short-term in 
duration. The EMP includes mitigation 
measures related to occupational health and 
safety. 

public health hazards from odor, smoke from fire, 
and diseases transmitted by flies, insects, birds, 
and rats? 
 

 x An operation and maintenance (O&M) manual 
will be developed as part of the subproject. 

deterioration of water quality as a result of 
contamination of receiving waters by leachate 
from land disposal system? 
 

 x The landfill site will have a leachate collector 
and treatment system (both for the solid waste 
and the septage sludge). Treated leachate will 
be recirculated in the active cells of the landfill. 
Any discharge, if necessary, will be regularly 
monitored and ensured to conform to MOE 
standards (Appendix 10) before being 
discharge to the Rohini River. 

contamination of ground and/or surface water by 
leachate from land disposal system? 
 

 x The landfill will have liners/impervious clay as 
per international standards. 

land use conflicts? 
 

 x The landfill site will be clearly demarcated, and 
so far there are no plans for town development 
in the surrounding areas. 

pollution of surface and ground water from leach 
ate coming form sanitary landfill sites or methane 
gas produced from decomposition of solid wastes 
in the absence of air, which could enter the 
aquifer or escape through soil fissures at places 
far from the landfill site?  
 

 x The landfill is being designed according to the 
Guidelines for Solid Waste Management 
Project in the Municipalities of Nepal, 
SWMRMC. The technical details and O&M 
manual will ensure that the leachate and gas 
produced during the operation of the landfill 
are contained and regularly monitored. 

inadequate buffer zone around landfill site to 
alleviate nuisances?  
 

 x An adequate buffer zone of 100 m will be 
designed around the landfill site. 

road blocking and/or increased traffic during 
construction of facilities? 
 

 x Road blocking or traffic diversion will not be 
required during the construction of the landfill 
site. However, vehicular movement and 
material deliveries will temporarily increase the 
traffic volume during construction. This will be 
site-specific in nature. The EMP will ensure 
measures (e.g. traffic plan) are included to 
mitigate the impacts. 

noise and dust from construction activities? 
 

x  Expected during construction activities, but are 
temporary and short-term. The EMP will 
ensure measures to mitigate the impacts. 



Appendix 3       75 

 

Screening Questions Y
e
s 

N
o 

Remarks 

temporary silt runoff due to construction? 
 

 x The impacts will be temporary and short-term 
in duration. The EMP will ensure measures to 
mitigate the impacts by the contractor.  

hazards to public health due to inadequate 
management of landfill site caused by inadequate 
institutional and financial capabilities for the 
management of the landfill operation? 
 

 x There will be a separate fund in the 
municipality for the management of the landfill 
site. 

emission of potentially toxic volatile organics from 
land disposal site? 
 

 x Segregation of waste will be done, and most of 
the organic waste will be used in the 
composting plant. Only inorganic residual with 
some organic waste will be disposed. Gas 
vents will be provided and emissions regularly 
monitored and flared, if necessary. 

surface and ground water pollution from leachate 
and methane gas migration? 
 

 x The landfill is being designed according to the 
Guidelines for Solid Waste Management 
Project in the Municipalities of Nepal, 
SWMRMC. The technical details and O&M 
manual will ensure that the leachate and gas 
produced during the operation of the landfill 
are contained and regularly monitored. 

loss of deep-rooted vegetation (e.g. trees) from 
landfill gas? 
 

 x There are no deep-rooted trees within the 
landfill site. 

explosion of toxic response from accumulated 
landfill gas in buildings? 
 

 x As mainly inorganic residual wastes will be 
disposed of in the landfill, generation of large 
amounts of gas and explosion hazards are not 
expected. 

contamination of air quality from incineration? 
 

 x The subproject does not include incineration. 

public health hazards from odor, smoke from fire, 
and diseases transmitted by flies, rodents, 
insects, and birds, etc.? 
 

 x The O&M manual that will be developed (in 
English and Nepali) will include odor control, 
gas management, and vector controls. 

health and safety hazards to workers from toxic 
gases and hazardous materials in the site? 
 

 x Workers will be provided with PPEs and 
trained. 

large population influx during project construction 
and operation that causes increased burden on 
social infrastructure and services (such as water 
supply and sanitation systems)? 
 

 x Priority will be given to local labor as much as 
possible. If necessary, contractors will be 
required to provide a workers’ camp with 
adequate amenities. 

social conflicts if workers from other regions or 
countries are hired?  
 

 x Most unlikely, as preference will be given to 
local labor. 

risks to community health and safety due to the 
transport, storage, and use and/or disposal of 
materials such as explosives, fuel, and other 
chemicals during construction and operation? 
 

 x Not applicable, as explosives etc. will not be 
used during construction. 
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Screening Questions Y
e
s 

N
o 

Remarks 

community safety risks due to both accidental and 
natural hazards, especially where the structural 
elements or components (e.g., landfill or 
incinerator) of the project  are accessible to 
members of the affected community or where 
their failure could result in injury to the community 
throughout project construction, operation, and 
decommissioning? 
 

 x The landfill site will be clearly demarcated and 
access will be controlled. 

 

 

 
 

Climate Change and Disaster Risk Questions 

The following questions are not for environmental categorization. 
They are included in this checklist to help identify potential climate 
and disaster risks. 
 

Yes No Remarks 

Is the project area subject to hazards such as earthquakes, floods, 
landslides, tropical cyclone winds, storm surges, tsunami, or 
volcanic eruptions and climate changes?  

 x  

Could changes in precipitation, temperature, salinity, or extreme 
events over the project lifespan affect its sustainability or cost? 
 

 x No such changes are 
anticipated. 

Are there any demographic or socioeconomic aspects of the project 
area that are already vulnerable (e.g. high incidence of marginalized 
populations, rural-urban migrants, illegal settlements, ethnic 
minorities, women or children)? 
 

 x No impact on marginalized 
people, rural-urban 
migrants, illegal 
settlement, etc. 

Could the project potentially increase the climate or disaster 
vulnerability of the surrounding area (e.g., increasing traffic or 
housing in areas that will be more prone to flooding, by encouraging 
settlement in earthquake zones)? 
 

 x No such possibility 
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APPENDIX 4: NATIONAL DRINKING WATER QUALITY STANDARDS (2062 B.S.) 
Type Parameter Unit Maximum Concentration 

Limits 
Remarks 

Physical Turbidity NTU 5 (10)  

pH - 6.5-8.5*  

Color TCU 5 (15)  

Taste and odor - Should not be 
objectionable 

 

Total dissolved 
solids 

mg/l 1000  

Electrical 
conductivity 

μs/cm  1500  

Chemical Iron mg/l 0.3 (3)  

Manganese mg/l 0.2  

Arsenic mg/l 0.05  

Cadmium mg/l 0.003  

Chromium mg/l 0.05  

Cyanide mg/l 0.07  

Fluoride mg/l 0.5 - 1.5 *  

Lead mg/l 0.01  

Ammonia mg/l 1.5  

Chloride mg/l 250  

Sulfate mg/l 250  

Nitrate mg/l 50  

Copper mg/l 1  

Calcium mg/l 200  

Zinc  3  

Mercury  0.001  

Aluminum  0.2  

Residual chlorine mg/l 0.1 - 0.2 * Only for system using 
chlorine 

Microbiological E. coli MPN/100 
ml 

0  

Total coliform MPN/100 
ml 

0 (95 % in sample)  

 * These values suggest minimum and maximum limit. 
( ) The value inside bracket is valid if there is no alternative.  
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APPENDIX 5: ENVIRONMENT RELATED ACTS AND REGULATIONS IN NEPAL 

Acts 
 

1) Ancient Monuments Protection Act, 1956  
2) Civil Aviation Act, 1958  
3) Aquatic Animals Protection Act, 1960  
4) Plant Protection Act, 1964  
5) National Parks & Wild Life Conservation Act, 1987  
6) Public Road Act, 1974  
7) Trust Corporation Act, 1976  
8) Tourism Act, 1978  
9) King Mahendra Nature Conservation Trust Act, 1982  
10) Soil & Watershed Conservation Act, 1982  
11) Nepal Petroleum Act, 1983  
12) Nepal Electricity Authority Act, 1984  
13) Mines & Mineral Act, 1985 
14) Pashupati Area Development Trust Act, 1987  

15) Solid Waste Management Act, 2011 

16) Town Development Act, 1988  
17) Kathmandu Valley Development Authority Act, 1988  
18) Nepal Water Supply Corporation Act, 1989  
19) The Constitution of the Kingdom of Nepal, 1990  
20) Pesticides Act, 1991  
21) Village Development Committee Act, 1991  
22) District Development Committee Act, 1991  
23) Municipality Act, 1991  
24) Water Resources Act, 1992  
25) Forest Act, 1992  
26) Electricity Act, 1992  
27) Motor Vehicle & Transportation Management Act, 1992  
28) Labour Act, 1992  
29) Industrial Enterprises Act, 1992  
30) Nepal Tourism Board Act, 1996  
31) Environment Protection Act, 1996 

  
Rules 

 
1) National Parks & Wild Life Conservation Rules, 1973  
2) Plant Protection Rules, 1974  
3) Wild Life Reserve Rules, 1977  
4) Himalayan National Park Rules, 1979  
5) Mountaineering Rules, 1979  
6) King Mahendra Nature Conservation Trust Rules, 1984  
7) Petroleum Rules, 1984  
8) Khaptad National Park Rules, 1987  
9) Ancient Monuments Protection Rules, 1989  
10) Solid Waste (Management & Resource Mobilization) Rules, 1989  
11) Water Resources Rules, 1993  
12) Pesticides Rules, 1993  
13) Labour Rules, 1993  
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14) Electricity Rules, 1993  
15) Forest Rules, 1994  
16) Buffer Zone Management Rules, 1995  
17) Royal Bardiya National Park Rules, 1996  
18) Conservation Area Management Rules, 1996  
19) Vehicle & Transportation Management Rules, 1997  
20) Environment Protection Rules, 1997  
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APPENDIX 6: NATIONAL AMBIENT AIR QUALITY STANDARDS FOR NEPAL 

Parameters Units Averaging 
Time 

Concentration 
in Ambient Air, 
maximum 

Test Methods 

TSP (Total suspended 
particulates) 

μg/m
3
 Annual -   

24 hours* 230 High volume sampling 

PM10  
μg/m

3
 

Annual -   

24 hours* 120 Low volume sampling 

Sulfur dioxide  
 
 
μg/m

3
 

Annual 50 Diffusive sampling based on 
weekly averages 

24 hours** 70  

Nitrogen dioxide  
 
 
μg/m

3
 

Annual 40 Diffusive sampling based on 
weekly averages 

24 hours** 80  

Carbon monoxide  
 
μg/m

3
 

8 hours** 10,000  

15 minute 100,000 Indicative samplers *** 

Lead  
 
 
μg/m

3
 

Annual 0.5 Atomic Absorption Spectrometry, 
analysis of PM10 samples**** 

24 hours -   

Benzene  
 
μg/m

3
 

Annual 20 Diffusive sampling based on 
weekly averages 

24 hours -   

  

Note:   24-hour values shall be met 95% of the time in a year. For 18 days per calendar year, the standard 

may be exceeded, but not on 2 consecutive days. 
  

**Note:   24-hour standards for NO2 and SO2 and 8-hour standard for CO are not to be controlled before 

MOPE has recommended appropriate test methodologies.  
  

***Note:   Control by spot sampling at roadside locations: minimum one sample per week taken over 15 

minutes during peak traffic hours, i.e. in the period of 8 a.m.–10 a.m. or 3 p.m.–6 p.m. on a workday.  
  

****Note:   If representativeness can be proven, yearly averages can be calculated from PM10 samples from 

selected weekdays from each month of the year. 
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APPENDIX 7: RECOMMENDED NOISE EXPOSURE LIMITS FOR THE WORK 
ENVIRONMENT–ADOPTED FROM OCCUPATIONAL SAFETY AND HEALTH 

ADMINISTRATION (OSHA) 
S.N
o. 

Noise 
Exposure  
(dB) 

Permissible Exposure 
(Hours and Minutes) 

 85 16 hours 

 87 12 hours –18 minutes 

 90 8 hours 

 93 5 hours– 18 minutes 

 96 3 hours – 30 minutes 

 99 2 hours – 18 minutes 

 102 1 hour – 30 minutes 

 105 1 hour 

 108 40 minutes 

 111 26 minutes 

 114 17 minutes 

 115 15 minutes 

 118 10 minutes 

 121 6.6 minutes 

 124 4 minutes 

 127 3 minutes 

 130 1 minute 

          Source: Marsh, 1991 

 
Recommended Average Equivalent Sound Levels for Protecting the Public Health and 

Welfare 
S.No
. 

Land Use Measure To Protect Against Activity 
Interference and Hearing 
Loss Effects 
(dB) 

 Residential including farm residences Leq (24) 55 

 Commercial Leq (24) 70 

 Hospitals Leq (24) 55 

 Industrial Leq (24) 70 

 Educational Leq (24) 55 

 Recreational areas Leq (24) 70 

 Farmland and general unpopulated land Leq (24) 70 

      Source: U.S. Environmental Protection Agency, 1974 
      Note: Leq (24) = Equivalent sound Level in decibels for 24 hours. 
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APPENDIX 8: NEPAL VEHICLE MASS EMISSION STANDARD, 2056 (1999) 

A. Vehicles Fueled with Gasoline (Positive Ignition Engines) 

1.      For passenger cars with up to six seats and gross vehicle weight (GVW) less than 2.5 
tons 
 
1.1  Type 1 Test–Verifying exhaust emissions after a cold start 
 

 Grams per km 

 Carbon monoxide Hydrocarbons plus oxides 

(C0) of nitrogen (HC + NOx) 

Type approval* 2.72 0.97 

Conformity of production** 3.16 1.13 

Note:  The test shall be as per the driving cycle adopted by different countries, with cold start 
on chassis dynamometer. 

 

1.2 Type II Test–Carbon monoxide emission at idling speed 

 This test applies to vehicles fueled with leaded gasoline only. 
 The carbon monoxide content by volume of exhaust gases emitted with engines 

idling must not exceed 3.5% at the settings used for the Type I test. 

1.3 Type III Test–Verifying emissions of crankcase gases 

 The crankcase ventilation system must not permit the emission of any of the 
crankcase gases into the atmosphere. 

1.4 Type IV Test–Determination evaporative emission 

 This test applies to all vehicles fueled with leaded and unleaded gasoline. 
Evaporative emissions shall be less than 2 g/test. 

1.5 Type V Test–Durability of pollution control devices 

 This test applies to vehicles fueled with unleaded gasoline only. 
 The test represents an endurance test of 80,000 km driven on the road or on a 

chassis dynamometer. 
 Not withstanding the above requirements, a manufacturer may choose to use the 

deterioration factors from the following table:  
 

Deterioration Factor 

CO 
1.2 

HC+NOx 
1.2 

 

2. For light-duty commercial vehicles with gross vehicle weight (GVW) less than or equal 
to 3.5  
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2.1 Type 1 Test–Verifying exhaust emissions after a cold start 
 

Reference Mass Grams per km 

(kg) Carbon Hydrocarbons plus oxides 
monoxide (CO) of nitrogen (HC + NOx) 

RM<1250 Type approval 2.72 0.97 
 Conformity of 3.16 1.13 
 production   
1250<RM<1700 Type approval 5.17 1.4 
 Conformity of 6.0 1.6 
 production   
RM>1700 Type approval 6.9 1.7 
 Conformity of 8.0 2.0 
 production   

Note:      The test shall be as per the driving cycle adopted by different countries, with cold start on 
chassis dynamometer. 
Reference mass means the ―unladen mass‖ (mass of the vehicle in running order without crew, 
passengers, or load, but with the fuel tank full and the usual set of tools and spare wheel on board, 
when applicable) of the vehicle increased by a uniform figure of 100 kg includes passenger vehicles 
with seating capacity more than six persons or reference mass more than 2,500 kg. 

 

2.2 Type II Test–Carbon monoxide emission at idling speed 
 
 This test applies to vehicles fueled with leaded gasoline only. 
 The carbon monoxide content by volume of the exhaust gases emitted with engines 
idling must not exceed 3.5% at the settings used for the Type I test. 
 
2.3 Type III Test–Verifying emissions of crankcase gases 
 
 The crankcase ventilation system must not permit the emission of any of the 
crankcase gases into the atmosphere. 
 
2.4   Type IV Test–Determination of evaporative emission 
 

This test applies to all vehicles fueled with leaded and unleaded gasoline. 
Evaporative emissions shall be less that 2 g/test. 
 

2.5   Type V Test–Durability of pollution control devices 
 
 This test applies to vehicles fueled with both leaded and unleaded gasoline. 
 The test represents an endurance test of 80,000 km driven on the road or on a 
chassis dynamometer. 
 
 Not withstanding the above requirements, a manufacturer may choose to use the 
deterioration factors from the following table:  
 

Deterioration Factor 

CO 
1.2 

HC+NOx 
1.2 

 

3. For two-wheelers and three-wheelers 

3.1   Type I Test–Verifying exhaust emissions after a cold start 
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  CO (grams/kilometer) HC + NOx (grams/kilometer) 

 2-wheeler 3-wheeler 2-wheeler 3-wheeler 

Type approval 2.0 4.0 2.0 2.0 

Conformity of 2.4 4.8 2.4 2.4 

production     

     Note: The test shall be as per the driving cycle adopted by different countries, with cold start on chassis 
dynamometer. 

3.2   Type II Test–Carbon monoxide emission at idling speed 

 This test applies to vehicles fueled with leaded gasoline only. 
 The carbon monoxide content by volume of the exhaust gases emitted with engines 
idling must not exceed 3.5% at the settings used for the Type I test. 

3.3  Type III Test–Verifying emissions of crankcase gases 

 The crankcase ventilation system must not permit the emission of any of the 
crankcase gases into the atmosphere. 

Not applicable for two wheelers 

3.4   Type IV Test–Determination of evaporative emission 

 This test applies to vehicles fueled with leaded and unleaded gasoline. 
Evaporative emissions shall be less than 2 g/test. 

Not applicable for two wheelers 

3.5   Type V Test–Durability of pollution control devices 

 This test applies to vehicles fueled with unleaded gasoline only. 
 The test represents an endurance test of 80,000 km driven on the road or on a 
chassis dynamometer. 
 Not withstanding the above requirements, a manufacturer may choose to use the 
deterioration factors from the following table:  
 

Deterioration Factor 

CO 
1.2 

HC+NOx 
1.2 

Note: In case of two-wheelers, this test is only applicable if 

fitted with antipollution devices. 

4. Vehicles fueled with diesel (compression ignition engines) 

 
4.1 For passenger cars with up to six seats and gross vehicle weight (GVW) less than 2.5 
tons. 

 
4.1.1 Type 1 Test–Verifying exhaust emissions after a cold start 
 

 Grams per km 

 CO HC + 
NOx 

PM (Particulate Matter) 

Type approval 2.72 0.97 0.14 

Conformity of production 3.16 1.13 0.18 

Note: The test shall be as per the driving cycle adopted by different countries, with cold 
start on chassis dynamometer. 
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4.1.2 Type II Test–Carbon monoxide emission at idling speed 
Not applicable 
 
4.1.3 Type III Test–Verifying emissions of crankcase gases 
Not applicable  
 
4.1.4 Type IV Test–Determination of evaporative emission 
Not applicable 
 
4.1.5 Type V Test–Durability of pollution control devices 
 
 The test represents an endurance test of 80,000 km driven on the road or on a 
chassis dynamometer. 
 Not withstanding the above requirements, a manufacturer may choose to use the 
deterioration factors from the following table:  
 

Deterioration Factors 

CO 
1.1 

HC+NOx 
1.0 

PM 
1.2 

 
4.2     For light-duty commercial vehicles with gross vehicle weight (GVW) less than or 
equal to 3.5 tons 
 
4.2.1  Type 1 Test–Verifying exhaust emissions after a cold start 

    
Reference Mass  Grams per km 

(Kg)   CO  HC + 
NOx 

PM 

rm<1250 Type approval 2.72 0.97 0.14 

 Conformity of production 3.16 1.13 0.18 

1250<RM<1700 Type approval 5.17 1.4 0.19 

 Conformity of production 6.0 1.6 0.22 

RM>1700 Type approval 6.9 1.7 0.25 

 Conformity of production 8.0 2.0 0.29 

Note: The test shall be as per the driving cycle adopted by different countries, 
with cold start on chassis dynamometer. Reference mass means the ―unladen 
mass‖ (mass of the vehicle in running order without crew, passengers, or load, 
but with the fuel tank full and the usual set of tools and spare wheel on board, 
when applicable) of the vehicle increased by a uniform figure of 100 kg. Includes 
passenger vehicles with seating capacity for more than six persons or reference 
mass more than 2500 kg. 

 

 

4 2.2 Type II Test–Carbon monoxide emission at idling speed 
Not applicable 
 
4.2.3 Type III Test–Verifying emissions of crankcase gases 
Not applicable  
 
4.2.4 Type IV Test–Determination of evaporative emission 
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Not applicable 
 
4.2.5 Type V Test–Durability of pollution control devices 

 The test represents an endurance test of manufacturer, who may choose to use 

the deterioration from the following table:  

 

Deterioration Factors 

CO  
1.1 

HC+NOx 
1.0 

PM 
1.2 

 

4.3 For heavy-duty vehicles and vehicles with gross vehicle weight (GVW) more than3.5 

tons 

4.3.1   Type I Test–Verifying exhaust emissions after a cold start 

 

Pollutants Type approval Conformity of production 

CO (grams per KWH) 4.5 4.9 

HC (grams per KWH) 1.10 1.23 

NOx (grams per KWH) 8.0 9.0 

PM (grams per KWH) for engines with power less than 85 KW 0.61 0.68 

PM (grams per KWH) for engines with power more than 85 KW 0.36 0.40 

Note:  The test shall be as per the test driving cycle adopted by different countries with 13 mode emissions 

engines dynamometer test. 

 

4.3.2   Type II Test–Carbon monoxide emission at idling speed 

Not applicable 

 

4.3.3   Type III Test–Verifying emissions of crankcase gases 

Not applicable  

 

4.3.4   Type IV Test–Determination of evaporative emission 

Not applicable 

 

4.3.5   Type V Test–Durability of pollution control devices 

Not  

Note: 

* Please see the explanatory note 
** Please see the explanatory note 

 As mentioned by the decision of HMG/N of 2056.12.02 
 As added by the decision of the HMG/N of 2056.12.02 

 

Explanatory Notes 
 
1.    Type approval: Most countries require some form of certification or type approval by 
vehicle manufacturer to demonstrate that each new vehicle sold is capable of meeting 
applicable emission standards. Usually, type approval requires emission testing of prototype 
vehicles representative of planned production vehicles. Under ECE and Japanese 
regulations, such compliance is required only for new vehicles. U.S. regulations require that 
vehicles comply with emission standards throughout their useful lives when maintained 



Appendix 8      87 

 

according to the manufacturing specifications. 
 
2. The advantage of a certification or type approval program is that it can influence the 
vehicle design prior to mass production. It is more cost-effective because the 
manufacturers identify and correct the problems before production actually begins. 
 
3.   Approval of a vehicle: Vehicle manufacturers apply for approval of a vehicle type with 
regard to exhaust emissions, evaporative emissions, and durability of pollution control 
devices to the authority responsible for conducting the tests. The application for 
approval also includes details like description of engine type comprising all the particulars, 
drawings of the combustion chamber and of the piston, descriptions of pollution control 
devices, etc. If the vehicle type submitted for approval meets the requirements of various 
types of tests mentioned, then approval of that vehicle is granted. 
 
4.  Conformity of production:  The conformity  of production  is an assembly line testing 
system. The objectives of assembly line testing are to enable regulatory authorities to 
identify certified production vehicles that do not comply with applicable emission 
standards, to take remedial actions (such as revoking certification and recalling vehicles) to 
correct the problem, and to discourage the manufacture of non-complying vehicles. This test 
provides an additional check on mass-produced vehicles to assure that the designs found 
adequate in certification are satisfactorily translated into production, and that quality control 
on the assembly line is sufficient to provide reasonable assurance that vehicles in use meet 
standards. The basis difference between TA and COP is that TA is based on prototype 
vehicle or design of the vehicle, while COP measures emissions from real production 
vehicles. 
 
5. As per the requirements set forth by the European Union, a sufficient number of random 
checks are made of serially manufactured vehicles bearing the type approval mark of 
vehicles bearing all the types of tests mentioned above. The tolerance limits are 
provided for conformity of production in Type I test. 
 
Source: HMG, Ministry of Population and Environment 
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APPENDIX 9: RECOMMENDED STANDARDS FOR VIBRATION FROM 
CONSTRUCTION SITES 

Type of Restriction  Area 
Classified 

 

Standard value I and II 85 dB 

Work prohibited time I 7 p.m.–7 a.m. 

 II 10 p.m.–6 a.m. 

Maximum working duration I 10 hours per day 

 II 14 hours per day 

Maximum consecutive working 
days 

I and II 6 days 

Working prohibited days I and II Saturdays and 
holidays 

Source: Vibration Regulation Law 64 of 1976, Japan. 

 
Notes: 1. Area I stands for areas to which one of the following descriptions applies: 
• areas where maintenance of quiet is particularly needed to preserve the residential environment 
• areas which require maintenance of quiet since they are need for residential purposes 
• areas for commercial and industrial as well as residential proposes, which are in need of measures to prevent 
vibration pollution, since a considerable number of houses are located there 
• the neighborhood of schools, hospitals, and the like 
• Area II stands for areas where there is a need to preserve the living environment of inhabitants other than 
Area I. 
2. Vibration level shall be measured at the boundary line of the specified construction work site. 
 

Recommended Limits for Road Traffic Vibration 
Area Daytim

e 
Nighttim
e 

Applicable areas 

I 65 dB 60 dB Areas where maintenance of quiet is particularly needed to 
preserve a good living environment, and where quiet is 
called for us as they are used for residential purposes. 

II 70 dB 65 dB Areas for commercial and industrial as well as residential 
purposes where there is a need to preserve the living 
environment of local inhabitants, and areas mainly serving 
industrial proposes which are in need of measures to 
prevent the living environment of local residents from 
deteriorating. 

 Source: Vibration Regulation Law 64 of 1976, Japan 
 Note: Vibration level shall be measured at the boundary line of the road. 
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APPENDIX 10: TOLERANCE LIMITS FOR WASTEWATER TO BE DISCHARGED 
INTO INLAND SURFACE WATERS FROM COMBINED WASTEWATER 

TREATMENT PLANT (GENERIC STANDARDS) 
Characteristics  Tolerance Limit 

Total suspended solids, mg/l, max 50 

Particle size of total suspended particles Shall pass 850-micron sieve 

pH 5.5–9.0 

Temperature Shall not exceed 40
0
C in any section of the stream within 15 m 

downstream from the effluent outlet. 

Biochemical oxygen demand (BOD) for 5 
days at 20

0
C, mg/l, max 

50 

Oils and grease, mg/l, max 10 

Phenolic compounds, mg/l, max 1 

Cyanides (as CN), mg/l, max 0.2 

Sulfides (as S), mg/l, max 2 

Radioactive materials:  

a. Alpha emitters, c/ml, max 7-Oct 

b. Beta emitters, c/ml, max 8-Oct 

Insecticides Absent 

Total residual chlorine, mg/l 1 

Fluorides (as F), mg/l, max 2 

Arsenic (as As), mg/l, max 0.2 

Cadmium (as, Cd), mg/l, max 2 

Hexavalent chromium (as Cr), mg/l, max 0.1 

Copper (as Cu), mg/l, max 3 

Lead (as Pb), mg/l, max 0.1 

Mercury (as Hg), mg/l, max 0.01 

Nickel (as Ni), mg/l, max 3 

Selenium (as Se), mg/l, max 0.05 

Zinc (as Zn), mg/l, max 5 

Ammonical nitrogen, mg/l, max 50 

Chemical oxygen demand, mg/l, max 250 

Silver, mg/l, max 0.1 
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APPENDIX 11: PUBLIC COMMENTS/SUGGESTIONS INCLUDING ATTENDANCES 

DURING THE FOCUS GROUP DISCUSSIONS 

User’s Committee (UC) (14 persons, municipality) 

Date: February 28, 2011 

UC’s formation: Gathering of the tole people for the formation of UC, setting up of UC 
regulations, and election of the committee officials. The UC was formed with the representative 
of municipality staff and includes women (33%) and other groups.   
 
Problems of UC: Not able to select the appropriate people for UC due to political pressure, 
Municipality people also bypass the UC in various developmental works. Irregularity during 
meetings.  
 
Working process: Formation of UC for specific projects, agreement with municipality on 60:40 
basis, start of work, supervision and monitoring, voluntary participation.  Completion of the 
assignment sometimes takes more time due to unavailability of funds and materials.  Payment 
of work is more time consuming.  
 
Work volume: 

Road improvement        NRs. 25,00,000.00 
Road, drain construction   NRs. 25,00,000.00 

The UCs are undertaking the contract up to  NRs. 50,00,000.00 
 
Suggestion: The UC has to give priority to development work. There is a problem with 
supplying material on time.  

Installment payments should be on time. 
Technical manpower should be provided under the same budget provision.  
Direct payment through project rather than municipality 
UC should be continued and given the projects for repair and maintenance. 
UC should be registered as an entity to function well. 
 

Need: Training for UC members on management and accounting of construction works; provide 
technical manpower’s salary. Provide the materials and tools to UC.  
 
Dalit Sangha  (13 persons, municipality) 
Date: February 24, 2011 
 
Dalits present: Kebats, Harijans, Pasis, Lodhs 
  
Education: 10% are not enrolled in school. Less percentage enrolled and bigger dropout rate 
for higher education due to economic condition.  
Suggestion: Nonformal education for women, incentive for girl child education 
 
Health: Reproductive health (RH) problems 
Suggestion: Awareness on RH health and sanitation 
 
Drinking water supply: Drinking water supply is problem for Dalit community. The public tap is 
inadequate.  
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Suggestion: Require adequate supply of water, extension of pipe capacity and source capacity 
 
Sanitation: Solid waste management is not effectively managed in Dalit community. There are 
toilets and septic tanks in the houses, but no sewerage drains.  
Suggestion: Awareness on solid waste management and sanitation  
 
Drainage: There is no proper drainage system in the area. The gravel and earthen roadside 
drains are neglected.  
Suggestion: There should be proper widening of drains to ensure sufficient flow of water.  
 
Economy and employment: Poverty is the main issue for the Dalit community. There is 
unemployment. Most are engaged  in labr. Social discrimination prevails during activities and 
functions.   
Suggestion:  Skills development and training such as tailoring, beautician, handicraft, piggery, 
etc.  
 
Programs necessary: 

Skill development training  
Group savings and credit 
Participation in development work from municipal to ward level 
Improvement in drinking water supply 
Community building 
Access to information on projects  

 
Mixed Women Group (13 persons, municipality) 
Date: February 29, 2011 

 
Education:  Low female education in the area due to poor economic conditions  
Suggestion: Awareness for girl child education, training for income generation and livelihood  
 
Health: Major female-related diseases like reproductive health 
Suggestion: Awareness on RH health and sanitation   
 
Drinking water supply: Drinking water supply is directly related to women. Scarcity of drinking 
water in dry season is highly problematic for water management.  
Suggestion: Require adequate supply of water, extension of pipe capacity and source capacity  
 
Sanitation: Solid waste management needs to be more effective. Poor sanitation in households 
Suggestion: Household collection should be on time. Drums should be placed in settlement 
areas.  
 
Drainage: There is a drainage system in the municipality, especially on side of black-topped 
road. The gravel and earthen roadside drains are neglected.  
Suggestion: There should be proper widening of drains and sufficient flow of water.   
 
Economy and employment: Most women in the areas are unemployed.   
Suggestion:  Skills development training like driving, tailoring, beautician, handicraft, etc.  
 
Programs necessary: 
 
For women environment group: 
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Drinking water supply in area 
Support for awareness program on sanitation and solid waste management 
Income generation program  
Training for organization on capacity building 
Drainage system improvement 

 
Aadhibashi Janjati Sangh (18 persons, municipality) 
Date: February 25, 2011 
 
Education: Terai Janjati has less educated. Illiteracy in females. 
Suggestion:  Nonformal education for Janjati areas. Access to government education  
 
Health: Diseases like typhoid, malaria, fever, cold, cough etc.’ poor quality of water—presence 
of arsenic 
Suggestion: Awareness on health and sanitation, health camps associated with Janjati Sangh 
 
Drinking water supply: Drinking water supply is scare. The quality is poor, with arsenic content 
Suggestion: Drinking water supply project for pure and safe drinking water. Transparency on 
DWS project, coordination and consultation in all stages of DWS project work with Aadhibashi 
Janjati Mahasangh.   
 
Sanitation: There are sanitation (toilet) problems at poor community of Janjati. 
Suggestion: Sanitation drum shall be placed in settlement and municipality shall construct the 
public toilet. 
 
Drainage: There is drainage, but this is blocked and overflows in rainy season. There are 
drainage problems in remote settlements of the municipality.  
Suggestion: Participation in drainage management and construction at Aadhibashi Janjati by 
committees from municipal level to ward level.  Improve the drains for flow of water. 
 
Economy and employment: Economic condition of Terai Janjati is very poor. They have less  
economic activities, mainly labor and household work.    
Suggestion: Employment generation in different trade. Skill development training for electrician, 
plumber, mason, etc. 
 
Users’ committee: The UC are not doing well. Janjati is not included properly.   
Suggestion: Include representatives from Aadhibashi Janjati in all UC. 
 
Programs necessary 
 
For Aadhibashi Janjati group: 

Employment participation at local level development work 
Awareness program on project  
Capacity building training for organization 
Drinking water supply 
Public toilets  
Nonformal education 
Office equipment  
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APPENDIX 12: MUNICIPAL BOARD MEETING REPRESENTED BY ALL POLITICAL 
PARTIES 
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APPENIDX 13: SAMPLE ENVIRONMENTAL MONITORING REPORT TEMPLATE 

 
 

A. Summary of EMP Implementation   
1. Overall status of EMP implementation 
2. Key issues, corrective actions, and any grievances 

 
B. Details of EMP Implementation Status 

1. Permissions/consents (list of relevant permits, clearances, etc. and status of 
obtaining these) 

2. Field visits and consultations (sites visited, dates, persons met) 
3. Training (nature of training, number of participants, date, location, etc.) 
4. Progress of work (percentage of physical completion) 
5. Design/location/preconstruction stage monitoring 
6. Construction stage monitoring 
7. Operation stage monitoring 
8. Occupational health risks and safety plan for workers 
9. Redress of grievances (type of grievance, date, persons, etc.) 
10. Corrective actions taken 

 
APPENDIXES 

Consents  
Permissions 
Monitoring data (water quality, air quality, etc.) 
Photographs 
Maps 
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APPENDIX 14: EIA GOVERNMENT'S REQUIREMENTS– 
GAPS TO BE FULFILLED AND RESOURCES NEEDED 

 
1. 15 days public notice for scoping 
2. Preparation of scoping document by proponent and submission to MOLD with 

comments received 
3. Preparation and submission of ToR by proponent to MOLD 
4. Comments on scoping document and submission to MOE 
5. MOE to comment and approve SD  
6. Approve TOR 
7. Prepare draft EIA report 
8. Public hearing 
9. Prepare final EIA report and submit 15 copies to MOLD for comments 
10. 10 copies EIA report to MOLD within 21 days 
11. Issue 30 days public notice in local paper for public opinions 
12. Approve EIA document within 60-90 days of receipt 
 
Scope of Work and Human Resources Needed 
1. Soil and geological survey 
2. Hydrogeological survey 
3. Estimations of leachate quantity and quality management 
4. Estimations of landfill gas quantity and quality management 
5. Traffic assessment 
6. Socioeconomic survey 
7. Assessment of environment impact 
8. Mitigation measures 
 
Team 
1. Environment engineer 
2. Hydrogeoologist 
3. Ecologist 
4. Sociologist 
5. Geologist 
6. Solid waste management specialist 

 




