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EXECUTIVE SUMMARY 

1. Proponent 

The proponent of the proposed Upgrading (4.928 km) and New Construction (4.456 km) of 
Mugling-Abukhaireni (9.384 km) Road Section is Project Directorate (ADB), Department of 
Roads, Bishalnagar, Kathmandu, Nepal. The project is located in Chitwan district (Bagmati 
Province), Gorkha and Tanahu District (Gandaki Province). The Scoping Document and Terms 
of References of Mugling-Abukhaireni Road were approved from MoFE on BS 2078/08/24. 

The proponent has assigned KECC (Korea Engineering Consultants Corp) in association with 
Soil Test Pvt. Ltd. to conduct the EIA of this project. 

2. Project Description 
The proposed Upgrading/New Construction of Mugling-Abukhaireni (9.384 km) road section 
starts at about 936 m east from the junction of Mugling-Naranghat (Ch. 00+000) of 
Ichhakamana RM (Rural Municipality), ward no. 5 of Chitwan district of Bagmati Province 
and ends at Abukhaireni (Ch.09+384) ward no. 3 of Tanahu district, Gandaki Province, Nepal.  
The upgrading of the existing road will be carried out from Ch. 00+000 to 00+180 (One-way 
single lane), Ch. 0+180 to 0+350 (One way-Two Lane), Ch. 05+080 to 08+100 (Two way 4 
lanes) and Ch. 08+100 to Ch. 09+384 (Two way four lane with service lanes). 
Similarly, the new construction of the road alignment will be carried from Ch. 00+470 – 
04+926 (One way two lane). Beyond this, the project comprises construction of two new 
bridges, i.e. 120m Trishuli Bridge from Ch.00 + 350 to 00+470 and 125 m Marshyangdi Bridge 
from Ch. 04 + 926 to 05+051 of width 12.16m. 
The proposed Upgrading/New Construction of road project will affect the Ichhakamana RM, 
ward no. 5, Shahid Lakhan RM, ward no. 3 and Abukhaireni RM, ward no. 2, 3 and 4. The 
proposed road alignment passes through many different villages namely; Bhubanitar, Naya 
Basti, Karantar, Khantok tol, Sundarbasti tol and Siddhi Ganesh tol as well as five community 
forests namely Triveni Darmik C.F. (0+900-1+500), Salleri C.F. (4+200-4+900), Bhange C.F. 
(5+000-6+405), Kukur Gade C.F. (6+405-7+780) and Chisapani C.F. (8+050-8+200). The 
total project cost is Nrs. 3,974,721,024.97 (Including Contingencies and VAT).  
 
3. Relevancy of the Project 
The average annual daily traffic of Mugling-Abukahireni Road Section in year 2018 AD is 
5217 Vehicle per day (vpd) and it is expected to be 18,095 vpd in year 2042 AD. The average 
existing width of Mugling-Abukhaireni road section is 6.7 m which is narrower and might not 
be enough to handle the vehicles in Prithivi Raj Marga (PRM) in near future. As the proposed 
Upgrading/New Construction of the road project comprises both new construction of 4.456 km 
of road and upgrading of 4.928 km of existing road; the proposed project will help to facilitate 
the traffic flow smoothly in near future.  
Due to the unstable hill side slope and component of Marshyangdi Powerhouse in the PRM, 
the construction of the new road alignment in Gorkha district will help to control the traffic 
flow without disturbing any component of Marshyangdi Hydropower Project. 
Also, the project proposes for construction of 4.456 km of new road in virgin land of Gorkha 
district, which helps to transform a rural settlement area of Karantar village into a facilitated 
develop area and provides lots of benefits and opportunities like increment of local market, 
shops, agricultural product trade efficiency to different districts and overall economic 
development of Gorkha people. The Triveni Bhagwati temple at Ch. 1+060 can be a centre of 
attraction to allure local tourists for its religious values, as a picnic spot, park after getting easy 
and all time transportation service contributing to local income generation. 
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The construction of the Trishuli and the Marshyangdi Bridge will help to access the people of 
Gorkha to reach Mugling Bazar and Abukahireni Bazar and helps in marketing their local 
products. Therefore, it is very relevant to implement the proposed project.  
 
4. Rationality of the Proposal 

The project has proposed the construction of new road section of 4.456 km from Ch.00+470 to 
04+920 of National Highway Category and upgrading of 4.928 km of road from Ch. 00+000 
to 00+180 (One-way single lane), Ch. 0+180 to 0+350 (One way-Two Lane), Ch. 05+080 to 
08+100 (Two way 4 lanes) and Ch. 08+100 to Ch. 09+384 (Two way four lane with service 
lanes) including two major bridges i.e. 120 m long Trishuli Bridge from 00+350 to 00+470 and 
125 m long Marsyangdi Bridge from Ch.04+926 to 05+051. 
According to the Schedule 3 (pertaining to Rule 3) Clause A, Forest Sector – No. 5) of the 
Environment Protection Rules, 2077, this project requires an EIA since the construction of road 
requires about 9.525 ha of forest area upto RoW of the Road. Hence, because of this legal 
rationality, EIA of the proposal is mandatory. 
Also, as per EPR 2077, Rule 7(8), the EIA and its associated documents are prepared in English 
as the project is funded by international funding organization- ADB (ADB Loan No. 3012- 
NEP). 

5. Objectives 
The main objective of this EIA is to identify both beneficial and adverse impacts of proposed 
implementation on physical, chemical, biological, socio-economic and cultural environment of 
the project area and to develop and implement the augmentation measures for beneficial 
impacts and mitigation measures for adverse impacts. 
 
6. Methodology Adopted for EIA 
This EIA report has been prepared following the Rule 7 of Environment Protection Rules, 2077 
and the methodology described in the ToR of the proposal (in APPENDIX 1). The Scoping 
Document (SD) and the Terms of References (ToR) for EIA of the road was approved by the 
decision of Hon. Minister of MoFE on 2078/08/24. 
Relevant literatures were reviewed and Zone of Influence (ZOI) of the project was delineated 
for EIA. EIA study team made the preliminary field visit in December 2015 to collect the 
necessary field information on physical, biological, socio-economic and cultural environment 
and in December 2016 AD to identify the potential environmental impact and pertinent issues. 
Again, the team made the field visit in February 2022 to ground truths all the baseline data of 
the study area. For the collection of the datas on physical environment, EIA study team 
conducted Direct Observation, Field Investigation, Laboratory Analysis, and Study on 
topographic map and google earth image. Similarly, datas on Biological environment was 
collected from Field Observation, 10 Key Informant Interview (KII), Consultation with DFO 
stakeholders and reports and researches related to wildlife, authentic EIA Reports, forest maps, 
online portal of MoFE, DoF and DNPWC. Along with that datas on Socio-Economic and 
Cultural Environment were collected from Affected Ward and Municipal Office Survey, 64 
household survey, 10 Key Informant Interview (KII) and review of secondary report. As per 
EPR 2077, Rule 6, Public hearing notice was published on Local Daily Newspaper “Chitwan 
Post” on 2078/11/12; accordingly, public hearing was conducted in Abukhaireni Rural 
Municipality Hall on 2078/11/14 and Sahid Lakhan Rural Municipality ward no. 3 premises 
on 2078/11/14 to collect suggestion of the concerned stakeholders and local people.  
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Then after, based on the primary and secondary information, impact analysis was carried out 
and suitable mitigation measures are proposed and Environment management plan was 
prepared. Finally, the report was finalized. 
 
7.    Existing Environmental Condition 
a. Physical Environment 
The proposed project road starts at coordinates 27°51'30.94"N latitude and 84°34'8.10"E 
longitude and ends at coordinates 270 54’ 34.724”N and 840 31’ 48.788”E. It is located at an 
elevation (271.800-322.403) m above sea level and is geographically located in Hilly region of 
Nepal. The proposed road alignment passes through Lesser Himalayan rocks of Nuwakot 
complex (kunchha formation). The project area is mainly covered with the rock of bluish grey 
Phyllite and Whitish coarse-grained quartzite, Fagfog quartzite consist of white, coarse grained 
quartize. Climatically, the project area falls on Tropical zone.  The average annual rainfall of 
the Chitwan district is 2145 mm per year, Gorkha district is 2913 mm per year and Tanahu 
district is 2058 mm. Whereas, the average maximum and minimum temperature of the Chitwan 
district is 36°C and 5°C, Gorkha district is 20ºC and 7ºC and Tanahu district is 32º C and 20º 
C respectively (Source: Department of Hydrology and Meteorology). The road crosses Trishuli 
River at Ch 00+410m and Marsyangdi River at 04+980m. Topographically, the project area 
passes through moderate to steep rocky section consisting numerous hill slope terraces. The 
road alignment from 0+000 to 0+160 km is stable with respect to hill slope. Whereas the slope 
stability from 6+240 to 7+710 is poor due to joints and partings of Phyllite between joints. 
Slope instabilities were observed at 1+360 (RHS), 1+175 (RHS), 1+325 (RHS), 6+025 (LHS), 
6+100 (LHS), 6+100 (LHS), 6+800 (LHS) and 6+925 (LHS). Most of the proposed road (RoW 
30m) alignment passes through forest land (9.525 ha). Along with that, it also passes through 
2.25 ha private agricultural land. 
 
b. Biological Environment 
The total forest area required within RoW of the road is 9.525 ha. The different community 
forest found in the proposed road project are Triveni Dharmik C.F. (0+900-1+500), Salleri C.F. 
(4+200-4+900), Bhange C.F. (5+000-6+405), Kukur Gade C.F. (6+405-7+780) and Chisapani 
(Revised) C.F. (8+050-8+200). These are the best habitat for wildlife flora and fauna. 
The tree species found in the project area are: Sal (Shorea robusta), Saj (Terminalia elliptica), 
Jamun (Syzgium cumini), Simal (Bombax ceiba), Aap (Magnifera Indica), Khayer (Acacia 
catechu), Siris (Albizia lebbeck), Sissoo (Dalbergia sissoo) and Banmara (Eupatorium 
adenophorum), Kusum (Schleichera oleosa), Karma (Haldina cordifolia), Kadam 
(Anthocephalus chinesis), Pipal (Ficus religiosa), Bhalayo (Semecarpus anacardium), Amala 
(Phyllanthus emblica), Bhelar (Trewia nudiflora), Bakainya (Melia azedarach), Kabro (Ficus 
lacor), Karan (Adina cordifoliaI. 

 Non-Timber Forest Products (NTFPs) found in the project area are Bel (Aegle Marmelos), 
Bamboo (Arundinaria bamboos), Harro (Terminalia Chebula), Barro (Terminalia belerica), 
Bayer (Ziziphus mauritiana), Amala (Phyllanthus emblica), Kurilo (Asparagus racemosus), 
Tite pati (Artemisia dubia), Gurjo (Tinospora cordifola), Neem (Azadirachta indica), 
Rajbriksha (Cassia fistula), Ghykumari (Aloe vera) and Tejpat (Cinnamomum tamala) 
The common mammals reported in the project area are Leopard cat (Felis bengalensis), Jungle 
cat (Felis chaus), Jackal (Canis aureus), Monkey (Macaca assamensis), Langur monkey 
(Presbytis entellus), Squirrel (Funambulus pennati), Fox (Vulpes bengalensis), Hare (Lupus 
migricollis) and Porcupine (Hystrix hodgsoni) 
Similarly, major birds reported in the project area include Sparrow (Passer domesticus), Owl 
(Tyto alba), Crow (Corous macrorhynches), Kalij (Lophura leucomelanos), Cuckoo 
(Eudynamus scolopacea), Jungle fowl (Gallus gallus), Red Turtle Dove (Streptopelia 

http://www.nepl.com.np/herbs/details?herb=Chebulic-Myrobalan-Black-Myrobalan/20/Terminalia-Chebula-Retz-/NE611
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tranquebarica) and Hill Patridge (Arborophila hyperythra), Jungle maina (Acridotheres 
fuscus). 
Common species of reptiles and amphibians found in the project area are: Salamander 
(Ambystoma spp.), Frog (Rana tigrina), Bengal Monitor lizard (Varanus bengalensis), 
Common krait (Bungarus caeruleus), Cobra Snake (Naja naja) and Green Tree Viper. 
The aquatic animals found in the Trishuli and Marshyangdi rivers are Asala (Schizothorax 
propastus), Raj Bam (Anguilla bengalensis), Buhari (Wallagoattao), River stone carp 
(Psilorhynchida esucatio), sahar (Tor tor) and stone carp (Psilorhynchus pseudecheneis). 
 
c. Socio-Economic Environment 
The project area falls under three different rural municipalities i.e. Ichhakamana RM, ward no. 
5 of Chitwan district, Sahid Lakhan RM, ward no. 3 of Gorkha district and Abukhaireni RM, 
ward no. 2, 3 and 4 of Tanahu district. The population distributions of the affected wards are: 
4180 of Ichhakamana-5, 3521 of Sahid Lakhan-3 and 4115, 8764, 2356 of Abukhaireni rural 
municipality-2, 3 and 4 respectively with their average household of 856, 652, 858, 1612 and 
434 respectively (Source: Ward Office Survey, 2022). The project area is dominated by 
Brahmin (39.1%), Janajati (54.6%), Chhetri, Gurung, Magar, Newar and Dalits. The people in 
the project area are Hindus.  
The socio-economic survey shows that there are 52 numbers of vulnerable houses. Among 
them, 40.38 % are below poverty level, 26.93% are indigenous and 15.38 % are female headed 
houses. More than 78.2% of the total population is literate in the project area with people 
persuing SLC degree. The nearest schools along the proposed road alignment are Karantar 
Namuna Prathamik Vidhyala and Active Greenland H.S. School. A total of 60.93% of the 
population migrated in the project area in last 10 years, in which 53.8% migrated because of 
employment and 35.9% of the people in the project area migrated because of trade and 
business. Majority of the population (55.03%) is between age group of 16-45 year. The main 
source of income of the people relies on business (61.8%), foreign employment (13.9%), 
services (14.6%) and Livestock farming (12.1%).  The survey shows that 42.18 % of the 
household have Pakho Bari (non-irrigated) land, 18.75 % of the households have Khet 
(irrigated land) and 7.81% of the household have Kharbari (sloppy land). In the project area, 
the major source of drinking water is found to be from piped water (96.87%). About 62.5 % of 
the people use boiling and filter as drinking water purification method, while 12.5% of the 
people use boiling for drinking water purification. Minority of the people in the project area 
uses piyush and filter for water purification. About 87.50% of the people use LP-gas for 
cooking purposes, while 12.50% of the people use firewood for the cooking purposes. Almost 
all the people of the project area (98.43%) use electricity for the lighting purposes, while 1.56 
% of the people use Tukimara for the lighting purposes. There is one private hospital in 
Abukhaireni and 2 Health Post at Mugling Bazar and Abukahireni. 42.19% of the people have 
toilet facilities with flush system connection with septic tank while 31.2% people have dui 
khalde charpi. The survey reveals that about 42.18% people disposed the waste via  nearby 
Marshyangdi River and roadside; While 12.50% dumped the generated wastes in agricultural 
land, pits, and used for composting. There are five temples in the project affected area. The 
people of project area carry out various cultural activities including Dashain, Tihar, 
Janaipurnima, Maghe Sankranti, Lhosar and Buddha Jayanti.  
 
8. Beneficial Impacts for Project Implementation 
The project will create employment for about 360,000 person days for unskilled manpower (500 
persons per day) and 108,000 person days for skilled labors (150 persons per day) for 30 months. 
Other benefits of the project are that the local people affected by the project will be given first 
priority in the construction of the project and hence their skills will be developed. The 
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construction of the project will provide all weathered transportation facility to the local people. 
The project helps to transform a rural settlement area of Karantar village into a facilitated 
develop area and provides lots of benefits and opportunities like transportation facilities, 
increment of local market, shops, agricultural product trade efficiency to different districts. The 
Triveni Bhagwati temple at Ch. 1+060 can be a centre of attraction to allure local tourists for 
its religious values, as a picnic spot, park after getting easy and all time transportation service 
contributing to local income generation. 
The project will indirectly contribute to enterprise development like food and tea shop, 
groceries, lodges and restaurants. This will indirectly help in poverty alleviation of the project’s 
people. One of the main benefits of the up-gradation of the road project is development of the 
project area due to enhancement in trade, business and reliable transportation facilities. 
 
9. Adverse Impacts of the Implementation of the Proposal 
a. Physical Environment 
The construction of the road will change in the land use of project area. Construction of the 
proposed road requires acquisition of 13.365 ha of land within RoW. Out of that, government 
forest area 9.525 ha and private 3.840 ha will be permanently changed into road area. And 5 
ha of government land will be used temporarily for quarry and borrow site, whereas 13 ha of 
private land will be used for labor camp, stockpiling, spoil disposal site, crusher plant and 
concrete batching plant. The construction of the road will disturb 153 electrical 
poles/Telephone poles and 5 no. of transformer. Similarly, the construction of the road may 
cause landslides and soil erosion in unstable slope at Ch.1+360 (RHS), 1+175 (RHS), 1+325 
(RHS), 6+025 (LHS), 6+100 (LHS), 6+800 (LHS) and 6+925 (LHS). The spoil disposal and 
waste generated from labor camp at different chainage will pollute air and water of Trishuli 
and Marshyandi River. The acquisition of the arable land in the project may lead to the 
degradation of Top soil and reduction in agricultural productivity. The construction of the 
major bridges may impact on surface water hydrology, creating obstruction to the free flow of 
water. Dust raised by plying of construction vehicles, operation of machinaries will cause air 
pollution. Construction activities such as excavation, blasting, movement of heavy vehicles and 
construction equipment cause noise pollution. Disposal of the construction waste and spoil, 
erosion and soil movement due to quarrying and borrowing, improper sanitation of workers, 
disposal of wastewater from labor camp, unauthorized washing of vehicles, unauthorized 
garbage dump sites, accidents of tankers carrying oil may cause water pollution. Road accidents 
and road border encroachment during road operation may be seen in different chainage.  
b. Chemical Environment 
During road construction, unmanaged piling of bitumen, grease, and oil will degrade the soil 
quality, loss of agricultural production and water pollution in Trishuli and the Marshyandi 
River at different chainages and also affects the health of the labor. 
c. Biological Environment 
The implementation of the project will cause direct loss of 9.525 ha of forest area within RoW. 
The number of tress to be cut down is 2000. The majority of trees to be cut down are Sal 
(Shorea robusta), Aap (Magnifera indica), Kavro (Ficus lacor), Karan (Adina cordifolia), 
Padke (Albizia odoratissima), Simal (Bombax ceiba), Khirro (Sapium insigne), Siris (Albizzia 
spp.), Sisoo (Dalbergia sisoo), Bakaino (Melia azedarach) and Khayer (Acacia catechu) 
Accordingly, the road construction creates ecological impact by habitat fragmentation, 
affecting free movements of wildlife in forest habitats at Ch 0+900-1+500, 4+200-4+900, 
5+00-6+405, 6+405-7+780 and 8+050-8+200. During the construction of road, increase in the 
demand of firewood, timber and NTFPs creates additional pressure on local forest and may 
increase forest fire. The protected species Sal (Shorea robusta), Simal (Bombax ceiba), Khair 
(Acacia catechu) need to be fell down during construction phase. Biological impacts during 
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operation phase include depletion of forest resources, disturbance to wildlife habitat in above 
mentioned chainage and impact on aquatic biodiversity due to erosion from poorly constructed, 
rehabilitated sites and disposal of waste on water bodies. 
d. Socio-economic and Cultural Environment 
The upgrading and the new construction of the road require acquisition of 227 private structures 
and 11 community structures. The private structures include 75 residential structures, 58 
residential and commercial structures, 78 commercial structures, 11 shed and 5 private toilets. 
Among these, 227 private structures, 119 are fully affected structures and 108 are partially 
affected structures. Similarly, the community structures include 2 resting place, 2 police 
building and post, 4 temples, 1 aama samuha structure, 1 canteen and 1 public toilet. Along 
with that the proposed Upgrading/New-Construction of the road project requires 2.25 ha of 
private agricultural land. During construction phase, influx of construction crew will exert 
pressure on existing local service facilities such as water supply, food transportation, medicine 
and public communication. Typical health hazards such as eye related disease, skin related 
disease and respiration related diseases will be encountered during rock cutting, slope cutting, 
handling of the hazardous material, machinery movements, bitumen works, tree felling, soil 
erosion etc. The unmanaged construction activities may cause injuries, fatal accidents, 
disabilities among the labors, road and bridge users. The proposed Upgrading/New 
Construction of the road project will cause loss of 4 small/medium size temples at Ch. 0+050, 
0+505, 5+080 and 7+850 of road alignment. 

 
10. Adverse Impact Mitigation Measures 
The total 3.840 ha of private land acquired during the construction of the road will be 
compensated as per Land Acquisition Act, 2034. Relocation of 153 electical poles/Telephone 
poles and 5 no. of transformer as per resettlement plan report of Mugling Abukhaireni road 
project. Soil erosion along the road will be mitigated by using bioengineering methods like 
construction of the check dams, retaining walls and gabion walls at Ch.1+360 (RHS), 1+175 
(RHS), 1+325 (RHS), 6+025 (LHS), 6+100 (LHS), 6+800 (LHS) and 6+925 (LHS). 
Constrution spoil will be disposed at Ch. 2+500, Ch. 6+800, Ch. 5+400, Ch. 5+650, Ch. 7+470, 
Ch. 7+100, Ch. 7+350 and Ch. 7+550 away from the water sources and the settlement area. 
The top soil excavated during the construction work will be safely store and reinstate it later. 
Water sprinkling will be done twice a day during the construction phase of the road in other to 
prevent air pollution. Construction work will be done far from the settlement area to prevent 
local people from noise pollution and provision of ear muffs, masks and other safety materials 
to protect the workers. The unsafe disposal of the waste generated in the water resources will 
be strictly prohibited. The road encroachment will be strictly controlled by the Local Municipal 
Officer.  
The chemical use for the construction of the road will be placed in the leakage safe places to 
prevent soil and water resources.  
The government land required for the construction of the road will be compensated as per 
Forest Regulation 2079 and will plant 1600 no. of plant species per hectare as per Forest Act 
2076. The compensation of the 2000 no. of trees will be done by planting the trees in the ratio 
of 1: 10 and take care for 5 years as per Forest Act, Rule (42). Provision of the signboard for 
slow speed of the vehicles at Ch. 0+900-1+500, 4+200-4+900, 5+00-6+405, 6+405-7+780 and 
8+050-8+200 which are use as wildlife corridor. Contractor will be responsible to strictly 
prohibit the illegal cutting of trees in the project area.  
The projects will compensate 227 private structures, 11 community structures and 2.25 ha of 
agricultural land according to the resettlement plan of Mugling-Abukhaireni road project, 
decision from compensation Committee and as per ongoing rule. Awareness and provision of 
PPE to the construction workers during construction of the road. In other to minimize the road 
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accidents at different section of the road, safety measures like delineator, speed limits 
signboards and traffic signals will be adopted. Good demarcation of the RoW will be done to 
control encroachment of RoW during the operation of the road. And relocation of 4 temples in 
suitable places and as per land provided by local people. 
 
11. Environment Management Plan 
The Environmental Management Plan for the new construction and upgrading of the road has 
been proposed. Environmental mitigation measures, monitoring methods, monitoring schedule, 
responsible agency for monitoring and monitoring indicators on physical, biological, socio-
economic and cultural environment has been prepared in the proposed EMP. 
 
12. Cost for Implementing Environmental Management Plan 
The social enhancement cost of the project is NRs. 66,80,000.00. Similarly, the compensation 
cost of the project is NRs. 5,27,27,950.00 while mitigation measures cost is NRs. 
13,08,74,295.00 and Environment Monitoring cost is NRs. 1,87,45,000.00. As per 
Environment Protection Act, 2076, (Section 12, sub-sub-section-1), Ministry of Forests and 
Environment will audit the proposed Mugling-Abukhaireni Road Section within six months, 
after 2 years completion of project implementation. Similarly, the cost of environmental 
auditing is estimated as NRs. 25,11,575.00. Therefore, the total Environment Management Cost 
of the Project is found to be NRs. 21,15,38,820.00. 

. 
13. Conclusion 
The EIA for Upgrading/New Construction of Mugling-Abukhaireni (9.384 km) road project 
reveals that benefits from the implementation of the proposed road project provides 
employment opportunities for about 360,000 person days for unskilled manpower and 108,000 
person days for skilled manpower for 30 months. Other major benefits of the project are 
enhancement of skills with trainings such as bioengineering, mason, tailoring and carpentry 
with higher priority to the project affected people. The project will contribute in economic 
opportunities of local people from enterprises development like food, tea shop, groceries, 
lodges and restaurant and social development such as education, health, communication, 
market and banking services and The major benefit of the construction of the project is facility 
of all weathered transportation facility to the local people.  
The construction of the road project needs to acquire 13.365 ha of the land within RoW. Out 
of that, government land 9.525 ha under MoFE and private land 3.840 ha will be permanently 
trandformed in road area. And 5 ha of government land will be used temporarily for quarry and 
borrow site, whereas 13 ha of private land will be used for temporary purposes. The 
construction of the road will disturb 153 electrical poles/Telephone poles and 5 no. of 
transformer. The construction of the road causes instability of the slope at Ch.1+360 (RHS), 
1+175 (RHS), 1+325 (RHS), 6+025 (LHS), 6+100 (LHS), 6+800 (LHS) and 6+925 (LHS) and 
which can be mitigated and avoided applying bioengineering methods like construction of the 
check dams, retaining walls and gabion walls. 
Similarly, the biological impact cause by the construction of the road includes direct loss of 
9.525 ha of the forest area within RoW and loss of 2000 no. of tress.  
The majority of trees to be cut down are Sal (Shorea robusta), Aap (Magnifera indica), Kavro 
(Ficus lacor), Karan (Adina cordifolia), Padke (Albizia odoratissima), Simal (Bombax ceiba), 
Khirro (Sapium insigne), Siris (Albizzia spp.), Sisoo (Dalbergia sisoo), Bakaino (Melia 
azedarach) and Khayer (Acacia catechu). Other biological impacts during operation phase 
include depletion of forest resources, disturbance to wildlife habitat, impact on aquatic 
biodiversity due to erosion from poorly constructed, rehabilitated sites and disposal of waste 
on water bodies.  
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The socio-economic impact includes 75 residential structures, 58 residential and commercial, 
78 commercial, 11 shed and 5 private toilets (Private Structures) and 2 resting place, 2 police 
building and post, 4 temples, 1 aama samuha structure, 1 canteen and 1 public toilet 
(Community Structures). Among, 227 private structures, 119 are fully affected structures and 
108 are partially affected structures. The proposed Upgrading/New Construction of the project 
requires acquisition of 2.25 ha of the agricultural land causing loss of top soil. The other major 
effects are health hazards such as eye related disease, skin related disease and respiration 
related diseases during rock cutting, slope cutting, handling of the hazardous material, 
machinery movements, bitumen works, tree felling, soil erosion etc. The proposed 
Upgrading/New Construction of the road project will cause loss of 4 small/medium size temple 
at above mentioned chainage along road alignment. 
 
The mitigation measures for the above adverse impact have been proposed to reduce and avoid 
the impacts. Some of the mitigation measures are compensation for the acquisition of private 
land as per Land Acquisition Act, 2034 and compensation of the private structures as per 
Compensation Committee and as per the prevailing law, relocation of the affected public 
utilities and structures. Soil erosion along the road can be mitigated by using bioengineering 
methods like construction of the check dams, retaining walls and gabion walls in above 
mentioned unstable slope. Similarly, the government land required for the construction of the 
road will be compensated as per Forest Regulation 2079 and will plant 1600 no. of plant species 
per hectare as per Forest Act 2076. The compensation of the 2000 no. of trees will be done by 
planting 20,000 no. of the trees in the ratio of 1: 10 in the ROW of the road with taking care 
for atleast 5 years as per Forest Act, Rule 42. Compensation of 227 private structures, 11 
community structures and 3.840 ha of private land according to the resettlement plan of 
Mugling-Abukhaireni road project, decision from compensation Committee and as per ongoing 
rule. And relocation of 4 temples in suitable places and as per land provided by local people.  
Monitoring of adverse impacts and evaluation of effectiveness of its mitigation measures will 
be done. The total Environment Management Cost of the Project is found to be NRs. 
21,15,38,820.00.  
From the above project, benefical impacts are more significant and long term in nature against 
the adverse impacts most of which could be mitigated or avoided. The adverse environmental 
impact identified from the project is localies within the project area and within the construction 
phase. The construction of the road can be carried out after assuring the entire Environmental 
Management plan to decrease the adverse impacts on physical, biological and social 
environment. As well as, the new construction and upgrading of the road will be done according 
to the proposed Environmnetal Management Plan; hence this proposed project is appropriate 
for implementation.  
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sfo{sf/L ;f/f+z 

!_ k|:tfjs 

Kf|:tfljt d'lUnË – cfFa'v}/]gL] -(=#*$) ls=ld= nDafO{_ ;8s v08 :t/f]Gglt ($.(@*) ls=ld= tyf gofF 

lgdf{0f sfo{ ($=$%^_ sL=dL= sf] Kf|:tfjs ;8s ljefu, cfof]hgf lgb]{zgfno (P=8L=jL), lazfn gu/, 

sf7df8f}+, g]kfn /x]sf] 5 . of] cfof]hgf g]kfnsf] lrtjg lhNnf -afUdtL Kf|b]z_, uf]/vf / tgx" lhNnf -
u08sL Kf|b]z_ df kb{5 . ldlt @)&*.)*.@$ ut]sf lbg, jg tyf jftfj/0f dGqfnoaf6, Kf|:tfljt d'lUnË 
– cfFa'v}/]gL] - (=#*$_ ls=ld= nDafO{ ;8s v08sf] If]q lgwf{/0f k|ltj]bg / sfo{;"rL k|ltj]bg kfl/t ePsf] 
xf] . 

o; ;8ssf] Kf|:tfjsn] -s]=O{=l;=l;=_ / :jfO{n 6]:6nfO{ o; ;8ssf] jftfj/0f k|efj d"NofÍgsf] lhDd]jf/L 
lbPsf] xf] .  

@_ cfof]hgf ljj/0f  

Kf|:tfljt d'lUnË – cfFa'v}/]gL] -(=#*$ ls=ld= nDafO{_ ;8s v08sf] :t/f]Gglt tyf gofF lgdf{0f sfo{ d'lUnË–
gf/fo0f3f6 rf]s -r]= ))±)))_ sf] s/La (#^ dL= k"j{ g]kfnsf] afUdtL Kf|b]zsf] lrtjg lhNnf, OR5fsfdgf 
ufFpkflnsf, j8f g= %, af6 ;"/m eO{ cfFa'v}/]gL -r]= )(±#*$_, j8f g+= # sf] tgx" lhNnf, u08sL Kf|b]zdf 
uO{ ;dfKt x'G5 .  

cjl:yt ;8s v08sf] :t/f]Ggltsf] ;'?jft r]= ))±))) b]lv r]= ))±!*) ;Dd -Ps tlkm{, Ps n]g_, r]= 
))±!*) b]lv r]= ) ±#%) ;Dd -Ps tlkm{, b'O n]g_,  r]= )%±)*) b]lv r]= )*±!)) ;Dd -b'O tlkm{, 
rf/ n]g ;Dd_ / r]= )*±!)) b]lv r]= )(±#*$ ;Dd -b'O tlk{m, rf/ n]g / ;]jf n]g ;Dd_ x'g]5 .  

To;}u/L, ;8ssf] gofF lgdf{0f ;+/]v0f sfo{ r]= ))±$&) af6 ;'? eO{ r]= )$±(@^ -Pstlkm{ af6f], b'O{ n]g_ 
;Dddf 6'ËLG5 . o;afx]s, cfof]hgfn] b'O{ k'nsf] lgdf{0f ug]{ ;Demf}tf u/] cg';f/, h;dWo] !@) ld= nDafOsf] 
lqz'nL k'n r]= ))±#%) b]lv r]= ))±$&) ;Dd / !@% ld= nDafOsf] d:of{ªbL k'n r]= )$±(@^ b]lv r]= 
)%±)%! ;Dd !@=!^ ld= rf}8fO /x]sf] s'/f klg k|ltj]bgdf pNn]lvt ul/Psf] 5 .   

Kf|:tfljt ;8s v08sf] :t/f]Gglt tyf gofF lgdf{0f sfo{sf] cfof]hgfn] OR5fsfdgf ufFpkflnsf j8f g+= %, 
zlxb nvg ufFpkflnsf j8f g+= # / cfFa'v}/]gL ufFpkflnsf j8f g+= @, # / $ df Kf|efj kfg]{5 . pQm 
k|:tfljt ;8s ljleGg ufpF h:t} e'jgL6./, goFf j:tL, s/g6f/, vfgtf]s 6f]n, ;'Gb/Lj:tL 6f]n, / ;L4Lu0f]z 
6f]n tyf kfFr j6f ;fd"bflos jg lqj]0fL wfld{s ;f=j=-r]= )±()) b]lv !±%))_, ;Nn]/L ;f=j=-r]= $±@)) 
b]lv $±())_, afË] ;f=j=- r]= %±))) b]lv ^±$)%_, s's'/ u8] ;f=j=-r]= ^±$)% b]lv &±&*)_ / 
lr;fkfgL ;f=j=-r]= *±)%) b]lv *±@))_ x'bF} hfG5 . o; cfof]hgfsf] s"n nfut /m #,(&$,&@!,)@$=(& 
-Eof6 ;lxt_ /x]sf] 5 .  

#_ cfof]hgfsf] ;Gble{stf 

;g\ @)!* df d'lUnË – cfFa'v}/]gL ;8s v08sf] cf};t jflif{s b}lgs oftfoft k|lt lbg %,@!& ;jf/L ;fwg 
/x]sf] 5 eg] ;g\ @)$@ ;Dddf k|lt lbg !*,)(% ;jf/L ;fwg x'g ;Sg] cg'dfg ul/Psf] 5 . xfn d'lUnË 
– cfFa'v}/]gL ;8s v08sf] cf};t rf}8fO{ ^=& ld= /x]sf] h'g ;f3'F/f] 5 / lgs6 eljiodf k[YjL /fhdfu{df 
;jf/L ;fwg rnfpg kof{Kt gx'g ;S5 . k|:tfljt :t/f]Gglt tyf gofF lgdf{0f ;8s kl/of]hgf, $=$%^ 
ls=ld= ;8ssf] gofF lgdf{0f / xfnsf] $=(@* ls=ld= ;8ssf] :t/f]Ggltn]Ù k|:tfljt kl/of]hgf lgs6 
eljiodf 6«flkms k|jfxnfO{ ;xh agfpg d2t ug]{5 . 

mailto:*.@$
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k[YjL /fhdfu{df /x]sf] d:of{ª\bL hnljB't cfof]hgfsf] sDkf]g]G6sf sf/0f / c:tJo:t kxf8L le/fnf] hldgsf 
sf/0f, uf]/vf lhNnfsf] gofF ;8s ;+/]v0f lgdf{0fn] d:of{ª\bL hnljB't cfof]hgfsf] s'g} klg efudf afwf 
gkg]{ ul/ ;jf/L cfjudg lgoGq0f ug{ d2t k'Ug]5 . ;fy} uf]/vf lhNnfsf] s'g} klg sfo{df k|of]u gePsf] 
hldgdf $=$%^ ls= ld= gofF ;8s lgdf{0fsf] k|:tfj klg cfof]hgfn] u/]sf] 5 , o;n] u|fld0f a:tLsf] 
s/0f6f/ ufp‘ If]qnfO{ zx/ ljsf; If]qdf kl/0ft ug{ d2t u5{ / oftfoft ;'ljwf, :yflgo ahf/, k;n, 
n3'—p2d / uf]/vfaf;Lsf] cfly{s ljsf; h:tf w]/} kmfObfx?  / cj;/x? k|bfg ub{5 . r]= !±)^) df 
/x]sf] lqj]gL eujtL dlGb/ cfˆgf] wfld{s d"Notfsf sf/0f, lkSlgs :ynsf nflu, kfs{sf nflu, ;xh / 
;bfaxf/ oftfoft ;]jf kfPkl5, :yfgLo ko{6snfO{ cfslift agfO{ cfo cfh{gdf of]ubfg k'of{p‘5 . 
lqz"nL / d:of{ª\bL k'n lgdf{0fn] uf]/vfaf;LnfO{ d'lUng ahf/ / cfFa'v}/]gL ahf/ ;Dd k'Ug / :yflgo 
pTkfbgsf] ahf/Ls/0fdf ;xof]u k'Ug] 5 . t;y{, of] k|:tfljt kl/of]hgf sfof{Gjog ug{ w]/} ;fGble{s 5 .     

$_ k|f|:tfjsf] cf}lrTotf     

cfof]hgfn] /fli6«o /fhdfu{ >]0fLsf] gofF ;8s v08 r]= ))±$&) b]lv )$±(@) ;Dd sf] $=$%^ ls= ld= 
lgdf{0f ug]{ / r]= ))±))) b]lv r]= ))±!*) ;Dd -Ps tlkm{, Ps n]g_, r]= ))±!*) b]lv r]= ) ±#%) 
;Dd -Ps tlkm{, b'O n]g_,  r]= )%±)*) b]lv r]= )*±!)) ;Dd -b'O tlkm{, rf/ n]g ;Dd_ / r]= )*±!)) 
b]lv r]= )(±#*$ ;Dd -b'O tlkm, rf/ n]g / ;]jf n]g ;Dd_ :t/f]Ggltsf] k|:tfj u/]sf] 5 , ;fy} b'O{ 7"nf 
k'n r]= ))±#%) b]lv ))±$&) ;Dd !@) ld= nfdf] lqz'nL k'n / r]= )$±(@^ b]lv )%±)%! ;Ddsf] 
!@% ld= nfdf] d:of{ª\bL k'n lgdf{0f ug]{ k|:tfj u/]sf] 5 .  

Jfftfj/0f ;+/If0f lgodfjnL, @)&& sf] cg';'lr # -bkmf s, jg If]q g+= %_ cg';f/ ;8s lgdf{0fsf nflu 
;8ssf] RoW ;Dd sl/a (=%@% x]S6/ jg If]q cfjZos kg]{ ePsfn] o; kl/of]hgfnfO{ EIA cfjZos 
5 . t;y{, o; sfg'gL cf}lrTosf sf/0f, o; k|:tfjnfO{ jftfj/0fLo k|efj d"NofÍsg clgjfo{ 5 .  

;fy}, Jfftfj/0f ;+/If0f lgodfjnL @)&&, lgod & -*_ cg';f/ jftfj/0fLo k|efj d"NofÍsg / o;;Fu 
;DalGwt sfuhftx? c+u|]hLdf tof/ ul/Psf 5g\ lsgeg] of] kl/of]hgf cGt/f{li6«o sf]if ;+u7g — ADB 
(ADB Loan No. 3012- NEP) åf/f nufgL ul/Psf] xf] .  

%_ pb]Zo 

jftfj/0fLo k|efj d"NofÍsgsf] d'Vo pb]Zo Kf|:tfljt cfof]hgfsf] sfof{Gjogaf6 cfof]hgf If]qsf] ef}lts, 
/f;folgs, h}ljs, cfly{s, ;f+:s[lts /mkn] jftfj/0fdf kg{ ;Sg] ;sf/fTds tyf gsf/fTds k|efjx/msf] 
cWoog u/L ;sf/fTds k|efjsf] a9f]Q/L tyf gsf/fTds k|efjsf] Go"gLs/0f ug{' xf] . 

^_ cWoog ljlw 

of] cWoog k|ltj]bg jftfj/0f ;+/If0f lgodfjnL @)&& lgod & / k|:tfjsf] sfo{;"rL -kl/lzi6 !_ df j0f{g 
ul/Psf] ljlw cg';f/ tof/ ul/Psf] xf] . ;8ssf] jftfj/0fLo k|efj d"NofÍsgsf] :jLs[t If]q lgwf{/0f / 
sfo{;"rL ldlt @)&*.)*.@$ ut]sf] dfggLo dGqL :t/sf] lg0f{oaf6 jg tyf jftfj/0f dGqfnon] :jLs[t 
u/]sf] xf] .  

o; cWoogsf nfuL ;fGble{s ;flxTo ;fduL|x/msf] k'g/fjnf]sg tyf cfof]hgf k|efljt If]q lgwf{/0f ug]{ 
sfd ul/of] . cWoog 6f]nLåf/f ;fd"lxs /mkdf ef}lts, h}ljs, ;fdflhs, cfly{s / ;f‘:s[lts jftfj/0f 
;DaGwL ;"rgf ;+sng ug{ ;g\ @)!% l8;]Da/ df k|f/lDes :ynut ;j]{If0f ul/of] / ;g\ @)!^ l8;]Da/ 
df ;Defljt jftfj/0fLo k|efj / k|f;+lus d'2fx? klxrfg ug{ k|f/lDes :ynut ;j]{If0f ul/of] . k'gM 

mailto:*.@$
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cWoog 6f]nLn] ;g\ @)@@ km]a|'c/L df cWoog If]qsf] ;a} cfwf/e"t ;Tosf] nflu :ynut e|d0f ul/of] . 
ef}lts jftfj/0fdf tYofª\s ;+sng ug{sf nflu, jftfj/0fLo k|efj d"NofÍsgsf] cWoog 6f]nLn] k|ToIf 
cjnf]sg, If]q cg';Gwfg, k|of]uzfnf ljZn]if0f / :ynfs[lts gSzf / u'un cy{ 5ljdf cWoog u/] . 
To;}u/L, h}ljs jftfj/0f ;DaGwL tYofª\s If]q cjnf]sg, !) k|d'v ;"rgfbftf cGtjf{tf{ (KII), DFO 
;/f]sf/jfnfx?;uFsf] k/fdz{ / jGohGt';uF ;DalGwt k|ltj]bg / cg';Gwfgx?, jftfj/0fLo k|efj 
d"NofÍsgsf] l/kf]6{x?, jg gSzfx?, jg tyf jftfj/0f dGqfno, jg ljefu / /fli6«o lgs'~h tyf jGohGt' 
;+/If0f ljefusf] j]a;fO6x?af6 ;+sng ul/Psf] lyof] . o;;u}F ;fdflhs, cfly{s tyf ;f+:s[lts jftfj/0f 
;DalGw tYofª\sx? k|efljt j8f tyf gu/kflnsf sfof{noaf6 ;+sng ul/Psf] ;j]{If0f, ^$ 3/kl/jf/ 
;j]{If0f, !) j6f k|d'v ;"rgfbftf cGtjf{tf{ (KII) / dfWolds k|ltj]bgsf] ;ldIff ul/ ;+sng ul/Psf] lyof] 
. jftfj/0f ;+/If0f lgodfjnL @)&&, lgod ^ cg';f/, ldlt @)&* ;fn kmfNu'g !@ df :yflgo b}lgs klqsf 
ælrtjg kf]:6Æ df ;fj{hlgs ;'g'jfOsf] ;"rgf k|sflzt ePsf] lyof] Ù ;f]lx cg';f/ cfFa'v}/]gL ufpFkflnsf 
xndf ldlt @)&* ;fn kmfNu'g !$ df / zlxb nvg ufpFkflnsf, j8f g+= # sf] k|fË0fdf ldlt @)&* ;fn 
kmfNu'g !$ df ;DalGwt ;/f]sf/jfnf / :yflgo hgtfsf] ;'emfj ;+sng ul/of] . To; kZrft\, k|fylds / 
dfWolds hfgsf/Lsf] cfwf/df k|efj ljZn]if0f ul/of] / pko'Qm Go"gLs/0f pkfox? k|:tfj ul/of] / jftfj/0f 
Joj:yfkg of]hgf tof/ ul/of] . cGttM k|ltj]bgnfO{ clGtd ?k lbOof] . 
&_ ljWodfg jftfj/0fLo cj:yf 

Eff}lts jftfj/0f 

Kf|:tfljt cfof]hgf If]qsf] ;'?sf] ljGb'sf] sf]cf]]]]]]]]]l8{g]6 @&) %!’ #)=($” pQ/L cfIff+z, *$) #$’ *=!)” 

k"jL{ lbzfGt/ / clGtd ljGb'sf] sf]cf]]]]]]]]]l8{g]6 @&) %$’ #$=&@$” pQ/L cfIff+z / *$) #!’ $*=&**” 

k"jL{ lbzfGt/ /x]sf] 5 . Kf|:tfljt If]q ;d'b«L ;txaf6 Go"gtd -@&!=*)) ld / pRrtd #@@=$)# ld= 
prfO{df /x]sf] 5 . Kf|:tfljt ;8s ;+/]v0f g'jfsf]6 sDKn]S;sf] sd lxdfnog r§fg -s'Grf ;+/rgf_ x'b}F 
hfG5 . kl/of]hgf If]qdf d'Votof gLnf] v}/f] lkmnfO6 / ;]tf]–df]6f] bfgf Sjf6{hfO6sf] r§fgn] 9flsPsf] 5, 
ˆofukmf]u Sjf6{hfO6df ;]tf]–df]6f] bfg] Sjf6{hfO6 x'G5 . o; If]qdf pi0f xfjfkfgL kfOG5 . lrtjg lhNnfsf] 
jflif{s cf}ift jiff{ @!$% ldlnld6/, uf]/vf lhNnfsf] @(!# ldlnld6/ / tgx'‘ lhNnfsf] @)%* ldlnld6/ 
/x]sf 5 . hals hn tyf df};d lj1fg ljefu cg';f/ lrtjg lhNnfsf] cf};t clwstd tfks|d #^ l8uL| 
;]lN;o; / Go"gtd tfks|d % l8uL| ;]lN;o;, uf]/vf lhNnfsf] clwstd tfks|d @) l8uL| ;]lN;o; / 
Go"gtd tfks|d & l8uL| ;]lN;o; / tgx'‘ lhNnfsf] clwstd tfks|d #@ l8uL| ;]lN;o; / Go"gtd tfks|d 
@) l8uL| ;]lN;o; /x]sf] 5 . pQm ;8sn] lqz'nL gbL -r]= )) ± $!) ld_ / d:of{ªbL gbL -r]= )$ ± 
(*) ld=_ kf/ ub{5 . :ynfs[lts ?kdf, kl/of]hgf If]q w]/} kxf8L 9nfg 6]/];x? ldn]/ dWod b]lv 7f8f] 
r§fgL v08 af6 u'h|G5 . kxf8L 9nfgsf] ;Gbe{df r]= )) ± ))) b]lv ) ± !^) lsnf]ld6/ ;Ddsf] 
;8ssf] k+lQma¢tf l:y/ 5 . hals r]= ^ ± @$) b]lv & ± &!) ;Ddsf] 9nfg :yfloTj hf]gL{x? / hf]gL{x? 
aLrsf] lkmnfO6sf] ljefhgsf sf/0f sdhf]/ x'G5 . le/fnf] hldgdf] cl:y/tf ! ± #^) -bfofF ;fO8_, ! ± 
!&% -bfofF ;fO8_, ! ± #@% -bfofF ;fO8_, ^ ± )@% -afofF ;fO8_, ^ ± !)) -afofF ;fO8_, ^ ± *)) -
afofF ;fO8_ / ^ ± (@% -afofF ;fO8_ df b]lvof] . Kf|:tfljt ;8ssf] If]qflwsf/ -#) ld6/_ sf] clwsf+z 
k+lQma¢tf jg hUuf - (=%@% x]=_ df hfG5 . o;;Fu} @=@% x]= s[lif hldg / )=#^ x]= df hfG5 .  
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Hf}ljs jftfj/0f 

Kf|:tfljt ;8s lgdf{0fsf] nflu s'n (=%@% x]= jg If]q cfjZos kb{5 . pQm ;8s lqj]0fL wfld{s ;f=j= -
r]= ) ± ()) b]lv ! ± %))_, ;Nn]/L ;f=j= -r]= $ ± @)) b]lv $ ± ())_, afË] ;f= j= -r]= % ± ))) 
b]lv ^ ± $)%_, s's'/ u8] ;f=j= -r]= ^ ± $)% b]lv & ± &*)_,  / lr;fkfgL ;f=j= -r]= * ± )%) b]lv 

* ± @))_ x'b} hfG5 . o; cfof]hgf If]qdf kfO{g] d'Vo ?vx?sf k|hflt ;fn - Shorea robusta _, ;f‘h -

Terminalia elliptica_, hfd"g -Syzgium cumini_, l;dn -Bombax ceiba_, cf‘k -Magnifera indica_, 
vo/ -Acacia catechu_, l;l/; -Albizia lebbeck_, l;;f} -Dalbergia sisoo_, jgdf/f -Eupatorium 
adenophorum_, s';'d -Schleichera oleosa_, sdf{ -Haldina cordifolia_, sbd -Anthocephalus 
chinesis_, lkkn -Ficus religiosa_, enfof] -Semecarpus anacardium_, cdnf -Phyllanthus 
emblica_, e]n/ -Trewia mudiflora_, asfO{gf] -Melia azedarach_, sfA/f] -Ficus lacor_ / s/0f -
Adina cordifolia_ cflb x'g\ . o; cfof]hgf If]qdf kfO{g] u}/–l6Da/ jg pTkfbgx? (NTFPs) a]n(Aegle 
Marmelos), afF; (Arundinaria bamboos), afF; (Terminalia Chebula), x/f] (Terminalia 
belerica), a/f] (Terminalia belerica), ao/ (Ziziphus mauritiana), cdnf (Phyllanthus 
emblica), s'l/nf] (Asparagus racemosus), ltt]kftL (Artemisia dubia), u'hf]{ (Tinospora 
cordifola), gLd (Azadirachta indica), /fhj[If (Cassia fistula), l3ps'df/L (Aloe vera) / 
t]hkft (Cinnamomum tamala) cflb x'g\ .  
cfof]hgf If]qdf l/kf]6{ ul/Psf ;fdfGo :tgwf/L hgfj/x?df lrt'jf (Felis bengalensis), h+unL la/fnf] 
(Felis chaus), AjfF;f] (Canis aureus), afFb/ (Macaca assamensis), n+u'/ afFb/ (Presbytis 
entellus), nf]vs]{ (Funambulus pennati), :ofn (Vulpes bengalensis) , x/] (Lupus migricollis)  
, kf]So'{lkg (Hystrix hodgsoni) cflb x'g\ .  
To;}u/L cfof]hgf If]qdf l/kf]6{ ul/Psf k|d'v r/fx?df eFu]/f (Passer domesticus), pNn' (Tyto alba), 
sfu (Corous macrorhynches), sfnLh (Lophura leucomelanos), sf]on (Eudynamus 
scolopacea), h+unL n'O{r] (Gallus gallus), ;fgf] tfd] 9's'/ (Streptopelia tranquebarica), kxf8L 
ltt/ (Arborophila hyperythra) / h+unL d}gf cflb x'g\ . 
cfof]hgf If]qdf kfO{g] ;/L;[k / peor/x?sf] ;femf k|hfltx? ;dGb/ (Ambystoma spp.), Eofu'tf 
(Rana tigrina), a]+ufn df]lg6/ 5]kf/f] (Varanus bengalensis), sdg q]m6 (Bungarus caeruleus), 
sf]a|f (Naja naja) / xl/of] ?v ;k{ (Hariyo Sarpa)cflb x'g\ .  
lqz'nL / d:of{ª\bL gbLdf kfOg] hnLo hgfj/x?df c;nf (Schizothorax propastus), /fh afd 
(Anguilla bengalensis), a'xf/L (Wallagoattao), l/e/ :6f]g sfk{ (Psilorhynchida esucatio), ;x/ 
(Tor tor) / :6f]g sfk{ (Psilorhynchus pseudecheneis) cflb x'g\ .  
;fdflhs–cfly{s jftfj/0f  

k|:tfljt cfof]hgf If]q OR5fsfdgf ufFpkflnsf, j8f g= % lrtjg lhNnf, zlxb nvg ufFpkflnsf j8f 
g=# uf]/vf lhNnf  / cfFa'v}/]gL ufFpkflnsf, j8f g=@, # / $ tgx'‘ lhNnfdf kb{5 . j8f sfof{no ;j]{If0f, 
@)@@ cg';f/ k|:tfljt cfof]hgfn] k|efj kfg]{ ufFpkflnsf] s'n hg;+Vof M OR5fsfdgf ufFpkflnsf j8f g+ 
% df $!*) , zlxb nvg ufFpkflnsf j8f g+ # df #%@! / cfFa'v}/]gL ufFpkflnsf j8f g=@ df $!!%, 
cfFa'v}/]gL ufFpkflnsf j8f g=# df *&^$ / cfFa'v}/]gL ufFpkflnsf j8f g= $ df @#%^ /x]sf 5g\ . ;fy} 
k|efljt ufFpkflnsf] s'n 3/w"/L OR5fsfdgf ufFpkflnsf j8f g+ % df *%^ , zlxb nvg ufFpkflnsf j8f 
g+= # df ^%@ / cfFa'v}/]gL ufFpkflnsf j8f g+=@ df *%*, cfFa'v}/]gL ufFpkflnsf j8f g+= # df  !^!@ / 
cfFa'v}/]gL ufFpkflnsf j8f g+= $ df $#$ /x]sf] 5 . cfof]hgf If]qdf a|fXd0f -#(=! Ü_, hghftL -

http://www.nepl.com.np/herbs/details?herb=Chebulic-Myrobalan-Black-Myrobalan/20/Terminalia-Chebula-Retz-/NE611
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%$=^Ü_, If]qL, u'?ª, du/, g]jf/ / blnt hftLx?sf] afx'Notf /x]sf] kfO{G5 . cfof]hgf If]qsf clwsf+z 
dflg;x? lxGb' wdf{jnDaL /x]sf 5g\ .  
;fdflhs – cfly{s ;j]{If0fn] %@ ;+Vofdf hf]lvddf /x]sf] b]vfPsf] 5 . tL dWo $)=#* Ü ul/aLsf] :t/ 
d'lg, @^=(# Ü cflbjf;L / !%=#* Ü dlxnf k|wfg 3/ /x]sf 5g\ . cfof]hgf If]qdf s'n hg;+Vofsf] &*=@ 
Ü eGbf a9L ;fIf/ 5g\ / P;=Pn=;L l8u|L lnPsf dflg;x? 5g\ . k|:tfljt ;8s k+lQma¢tfsf glhssf 
ljBfnox? s/Gt/ gd'gf k|fylds ljBfno / PlS6e u|LgNof08 Pr= P;= ljBfno x'g\ . cfof]hgf If]qdf 
bz jif{sf] cGt/fndf s"n ^)=(# Ü hg;+Vof a;fOF ;/]sf 5g\ h;df %#=* Ü /f]huf/Lsf sf/0f / #%=( 
Ü cfof]hgf If]qsf dflg;x? Jofkf/ tyf Joj;fosf sf/0f a;fOF ;/]sf 5g\ . clwsf+z hg;+Vof -%%=)# 
Ü_ !^–$% jif{sf] pd]/ ;d"xsf 5g\ .  hgtfsf] cfosf] d'Vo ;|f]t Joj;fo -^!=* Ü_, j}b]lzs /f]huf/L -
!#=( Ü_, ;]jf -!$=^ Ü_ / kz'kfng -!@=! Ü_ df lge{/ 5 . ;j]{If0fn] $@=!* Ü 3/kl/jf/;Fu kfvf] af/L 
-l;FrfO gx'g]_ hUuf, !*=&% Ü 3/kl/jf/;Fu v]t -l;+lrt hldg_ / &=*! Ü 3/kl/jf/;Fu v/af/L -l9nf] 
hldg_ /x]sf] b]vfPsf] 5 . cfof]hgf If]qdf vfg]kfgLsf] k|d'v ;|f]t kfOkaf6 x'g] kfgL -(^=*& Ü_  /x]sf] 
kfOPsf] 5 . sl/a ^@=% Ü hgtfn] lkpg] kfgL z'¢Ls/0fsf nflu pdfn]/ / lkmN6/ k|of]u u5{g\ eg] !@=% 
Ü hgtfn] lkpg] kfgL z'¢Ls/0fsf nflu pdfn]sf] k|of]u u5{g\ . cfof]hgf If]qsf cNk;+Vos hgtfn] kfgL 
z'¢Ls/0fsf nflu lko'if / lkmN6/ k|of]u u5{g\ . nueu *&=%) Ü dflg;x?n] vfgf ksfpg Pn=kL= UofF; 
k|of]u u5{g\, hals !@=%) Ü dflg;x?n] vfgf ksfpg bfp/f k|of]u u5{g\ . cfof]hgf If]qsf nueu ;a} -
(*=$# Ü_ hgtfn] aQL afNg] k|of]hgsf nflu ljB't k|of]u u5{g\ eg] t'lsdf/fsf !=%^ Ü hgtfn] aQLsf] 
k|of]u u5{g\ . cfFa'v}/]gLdf Ps lghL c:ktfn / d'lUnË ahf/ / cfFa'v}/]gLdf @ j6f :jf:Yo rf}sL 5g\ .  
$@=!( Ü hgtf;Fu ;]lK6s 6\ofª\sLdf ˆn; l;:6d h8fg ePsf] zf}rfnosf] ;'ljwf 5 eg] #!=@ Ü 
hgtf;Fu b'O vfN8] rkL{ 5g\ . ;j]{If0fn] em08} $@=!* Ü n] kmf]xf]/ glhs}sf] d:of{ª\bL gbL / ;8s 5]pdf 
lj;h{g u/]sf] b]vfPsf] 5 . hals !@=%) Ü n] pTkfbg ePsf] kmf]xf]/ v]tLof]Uo hldg, vf8ndf ˆofFSg] / 
sDkf]li6ªsf] nflu k|of]u ul/of] . cfof]hgf k|efljt If]qdf % j6f dlGb/ /x]sf] 5 . cfof]hgf If]qsf 
afl;Gbfn] bZf}F, ltxf/, hg}k"l0f{df, df3] ;+qmflGt, Nxf];f/, a'¢ hoGtL nufotsf ;f+:s[lts sfo{qmd ug]{ 
ub{5g\ .    

*_ cfof]hgf sfof{Gjogaf6 kg]{ ;sf/fTds k|efjx? 

cfof]hgfn] cbIf hgzlQmsf nflu sl/a # nfv ^) xhf/ JolQm -k|ltlbg %)) JolQm_ / bIf sfdbf/sf 
nflu ! nfv * xhf/ JolQm -k|ltlbg !%) JolQm_ #) dlxgf;Dd /f]huf/L l;h{gf ug]{5 . cfof]hgfsf] cGo 
kmfObf eg]sf] cfof]hgfaf6 k|efljt :yfgLo afl;GbfnfO{ cfof]hgf lgdf{0fdf klxnf] k|fyldstfdf /fv]/ 
pgLx?sf] ;Lk ljsf; x'g]5 . cfof]hgf lgdf{0fn] :yfgLo afl;GbfnfO{ ;a} df};dL oftfoft ;'ljwf pknAw 
u/fpg]5 . o; cfof]hgfn] u|fld0f a:tLsf] s/0f6f/ ufp‘ If]qnfO{ ;'ljwfhgs zx/ ljsf; If]qdf kl/0ft 
ug{ d2t u5{  ;fy} oftfoft ;'ljwf, :yflgo ahf/, k;n, n3'—p2d, s[lif Aofkf/df bIftf / uf]/vfaf;Lsf] 
cfly{s ljsf; h:tf w]/} kmfObfx? / cj;/x? k|bfg ub{5 . r]= !±)^) df /x]sf] lqj]gL eujtL dlGb/ 
cfˆgf] wfld{s d"Notfsf sf/0f, lkSlgs :ynsf nflu, kfs{sf nflu, ;xh / ;bfaxf/ oftfoft ;]jf kfPkl5, 
:yfgLo ko{6snfO{ cfslift agfO{ cfo cfh{gdf of]ubfg k'of{p‘5 . 
cfof]hgfn] ck|ToIf ?kdf vfgf / lrof k;n, ls/fgf ;fdfg, nh / /]:6'/]G6 h:tf p2d ljsf;df of]ubfg 
ug]{5 . o;n] cfof]hgfsf hgtfsf] ul/aL lgjf/0fdf ck|ToIf ?kdf d2t ug]{5 . Jofkf/, Joj;fo / e/kbf]{ 
oftfoft ;'ljwfdf j[l¢ x'g'sf sf/0f ;8s cfof]hgfsf] :t/f]Ggltsf] d'Vo nfe eg]sf] cfof]hgf If]qsf] ljsf; 
xf] .     
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 (_ cfof]hgf sfof{Gjogjf6 kg{ ;Sg] gsf/fTds k|efjx? 

-s_ Eff}lts jftfj/0f 

k|:tfljt ;8s lgdf{0fn] cfof]hgf If]qsf] e"–pkof]udf kl/jt{g cfpg]5 . k|:tfljt ;8s lgdf{0fsf nflu 
RoW leq !#=#^% x]= hUuf clwu|x0f ug{'kg]{5 . To;dWo ;/sf/L jg If]q (=%@% x]= / lghL #=*$) x]= 
;8s If]qdf :yfoL ?kdf kl/jt{g x'g]5 . ;/sf/L hUufsf] % x]= hUuf pTvgg tyf C0f :ynsf nflu 
c:yfoL ?kdf k|of]u ul/g]5 eg] !# x]= lghL hUuf >d lzlj/, e08f/0f, :kf]On l8:kf]hn ;fO6, qm;/ 
KnfG6 / s+s|L6 Aoflrª KnfG6sf nflu k|of]u ul/g]5 . ;8s lgdf{0fn] ! ;o %# lah'nLsf] kf]n ÷6]lnkmf]g 
kf]n / % j6f 6«fG;kmd{/df afwf k'Ug] 5 . To;}u/L ;8s lgdf{0f ubf{ r]= ! ± #^) -bfofF ;fO8_, ! ± !&% 
-bfofF ;fO8_, ! ± #@% -bfofF ;fO8_, ^ ± )@% -afofF ;fO8_, ^ ± !)) -afofF ;fO8_, ^ ± *)) -afofF 
;fO8_ / ^ ± (@% -afofF ;fO8_ df cl:y/ 9nfgdf klx/f] / df6f] If/0f x'g ;S5 . ljleGg r]g]hdf /x]sf] 
>d lzlj/af6 lg:sg] kmf]xf]/n] lqz'nL / d:of{ª\bL gbLsf] xfjf / kfgLnfO{ k|b"lift agfpg] 5 . cfof]hgfdf 
s[lif of]Uo hUuf clwu|x0f ubf{ dflyNnf] df6f]sf] Ifo / s[lif pTkfbsTjdf x|f; cfpg ;S5 . 7"nf k'nx?sf] 
lgdf{0fn] ;txsf] kfgLsf] hn lj1fgdf c;/ kfg{ ;S5 , kfgLsf] :jtGq k|jfxdf cj/f]w l;h{gf ug{ ;S5 . 
lgdf{0fsf ;jf/L ;fwg rnfpFbf, d]l;g/L ;+rfng ubf{ p8\g] w'nf]n] jfo' k|b'if0f lgDTofpF5 . lgdf{0f ultljlwx? 
h:t} pTvgg, Anfl:6ª, ef/L ;jf/L ;fwg / lgdf{0f pks/0fx? Wjlg k|b'if0f lgDTofpF5 . pTvggsf sf/0f 
lgdf{0fsf] kmf]xf]/ / df6f]sf] lj;h{g, If/0f / df6f]sf] cfjthfjt, >ldsx?sf] cg'lrt ;/;kmfO, >d lzlj/sf] 
kmf]xf]/ kfgLsf] lj;h{g, cgflws[t ?kdf ;jf/L ;fwg w'g], cgflws[t ?kdf kmf]xf]/ kmfNg] 7fpF, t]n af]Sg] 
6\ofª\s/sf] b'3{6gfn] hn k|b'if0f lgDTofpF5 . ;8s ;+rfngsf qmddf ;8s b'3{6gf / ;8s ;Ldf cltqmd0f 
ljleGg r]g]hdf b]lvg] u/]sf] 5 .  

-v_ /f;folgs jftfj/0f 

;8s lgdf{0fsf] qmddf /;folgs ;fdfu|Lx? Hf:t} cnsqf, u|Lh, t]nsf] cJojl:yt 9+un] k|of]usf sf/0f 
hldgdf x|f; cfpg] x'gfn] s[lif pTkfbgdf gf]S;fgLsf ;fy} lqz"nL / d:of{ª\bL gbLsf ljleGg r]g]hdf hn 
k|b'if0f x'g'sf ;fy} sfdbf/x?sf] :jf:Yodf k|lts"n k|efj kg]{ u/]sf] 5 . 

 -u_ h}ljs jftfj/0f 

o; cfof]hgfsf] sfof{Gjogn] RoW leqsf] (=%@% x]= jg If]qsf] k|ToIf gf]S;fg x'g]5 . sfl6g] ?vx?sf] 

;+Vof @))) /x]sf] 5 .  sf6\g'kg]{ clwsf+z ?vx? ;fn (Shorea robusta), cfFk (Magnifera indica), 
sfe|f] (Ficus lacor), s/0f (Adina cordifolia), k8s] (Albizia odoratissima), l;dn (Bombax ceiba), 
lv/f] (Sapium insigne), lzl/if (Albizzia spp.), l;;f}F (Dalbergia sisoo), asfOgf] (Melia azedarach) 
/ vo/ (Acacia catechu)  cflb x'g\ . ;8s lgdf{0fn] af;:yfg v08Ls/0f u/]/ kof{j/0fLo k|efj l;h{gf 
ub{5 / jg af;:yfgdf jGohGt'x?sf] :jtGq cfjthfjtnfO{ r]= ) ± ()) b]lv ! ± %)), r]= $ ± @)) 
b]lv $ ± ()), r]= % ± )) b]lv ^ ± $)%, r]= ^ ± $)% b]lv & ± &*) / r]= * ± )%) b]lv * ± 
@)) df c;/ u5{ . ;8s lgdf{0fsf] qmddf bfp/f, sf7 / u}/–sf7 jg pTkfbg (NTFPs) sf] dfu a9\bf 
:yfgLo jgdf yk bafa l;h{gf x'G5 / h+undf cfunfuL a9\g ;S5 . ;+/lIft k|hflt ;fn (Shorea 
robusta), l;dn (Bombax ceiba), v}/ (Acacia catechu) lgdf{0fsf] qmddf 9fNg' k5{ . ;+rfngsf] r/0fdf 
h}ljs k|efjx?df jg ;|f]tsf] x|f;, dfly pNn]lvt >[+vnfdf jGohGt'sf] af;:yfgdf u8a8L / v/fa lgdf{0f, 
k'g:yf{kgf :ynx? / hn lgsfox?df kmf]xf]/sf] lj;h{gsf sf/0f hnLo h}ljs ljljwtfdf c;/ kg{ ;S5 .  
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-3_ cfly{s–;fdflhs tyf ;f+:s[lts jftfj/0f 

;8ssf] :t/f]Gglt / gofF lgdf{0fsf nflu @@& j6f lghL / !! ;fd'bflos ;+/rgf clwu|x0f ug{'kg]{ x'G5 . 
lghL ;+/rgfdf &% j6f cfjf;Lo ;+/rgf, %* j6f  cfjf;Lo / Joj;flos ;+/rgf, &* Joj;flos ;+/rgf, 
!! j6f uf]7 / % j6f lghL zf}rfno kg]{5 . @@& j6f lghL ;+/rgf dWo, !!( j6f ;+/rgfx? k"0f{ Iflt x'g] 
/ !)* j6f ;+/rgfx?sf] cf+lzs Iflt x'g] b]lvPsf] 5 . To;}u/L ;fd'bflos ;+/rgfdf @ j6f lj>fd:yn, 
@ k|x/L ejg tyf rf}sL, $ j6f dlGb/, ! cfdf ;d"x , ! SoflG6g / ! ;fj{hlgs zf}rfno kb{5 . o;sf 
;fy} ;8s cfof]hgfsf] k|:tfljt :t/f]Gglt ÷ gofF lgdf{0fsf nflu @=@% x]= lghL s[lif hldg cfjZos kb{5  
. lgdf{0f r/0fsf] ;dodf, lgdf{0f bnsf] cfudgn] kfgL cfk"lt{, vfBfGg oftfoft, cf}iflw / ;fj{hlgs ;+rf/ 
h:tf cjl:yt :yfgLo ;]jf ;'ljwfx?df bafa lbg]5 . 9'ª\uf sf6\g], 9nfg sf6\g], xflgsf/s kbfy{sf] 
XofG8lnª, d]l;g/L rnfpg], la6'ldgsf] sfd, ?v sf6\g], df6f]sf] s6fg cflb ubf{ ;fdfGo :jf:Yo hf]lvdx? 
h:t} cfFvf ;DaGwL /f]u, 5fnf ;DaGwL /f]u / Zjf;k|Zjf; ;DaGwL /f]ux? b]vf k5{g\ . cJojl:yt lgdf{0f 
ultljlwn] rf]6k6s, 3fts b'3{6gf, dhb'/z?, ;8s / k'n k|of]ustf{x?df ckfª\utf lgDTofpg ;S5 . 
;8s cfof]hgfsf] k|:tfljt :t/f]Gglt ÷ gofF lgdf{0fn] rf}df;sf ;8s k+lQma¢tfsf] r]= ) ± )%), ) ± 
%)%, % ± )*) / & ± *%) sf $ j6f ;fgf ÷ dWod cfsf/sf dlGb/x? u'dfpg] 5g\ .  

!)_ gsf/fTds k|efj Go"gLs/0fsf pkfox? 

;8s lgdf{0fsf s|ddf clwu|x0f u/]sf] s"n #=*$) x]= lghL hUuf e"ld clwu|x0f P]g, @)#$ adf]lhd 
d'cfAhf lbOg]5 . ! ;o %# lah'nLsf kf]n÷6]lnkmf]0fsf kf]n / % j6f 6f«G;kmd{/ ;fg]{ 5 . r]= !±#^) - 
bfofF klt_, r]= !±!&% - bfofF klt_ , r]= !±#@% - bfofF klt_ , r]= ^±)@% -afofF klt_, r]= ^±!)) -afofF 
klt_, r]= ^±*)) -afofF klt_ / r]= ^±(@% -afofF klt_ df r]s8\ofd, l/6]lgª kvf{n / Uoflaog kvf{nx? 
Hf:tf afof]OlGhlgol/ª ljlwx? k|of]u u/]/ ;8ssf] df6f]sf] IfonfO{ sd ul/g]5 . lgdf{0fsf kmf]x/x? kfgLsf] 
>f]t / a:tL If]qaf6 6f9f r]= @±%)), r]= ^±*)), r]= %±$)), r]= %±^%), r]= &±$&), r]= &±!)), 
r]= &±#%) / r]= &±%%) df la;h{g ul/g]5 . lgdf{0f sfo{sf] s|ddf pTvgg ul/Psf] dflyNnf] df6f] ;'/lIft 
?kdf e08f/ ul/g]5 / kl5 o;nfO{ k'g:yf{lkt ul/g]5 . k'n lgdf{0fsf] s|ddf df5f l;F9Lsf] lgdf{0fn] df5f 
knfogdf d2t ub{5 . jfo' k|b'if0f x'g glbg ;8s lgdf{0fsf] s|ddf lbgdf b'O{ k6s kfgL 5ls{g] 5 . :yflgo 
afl;GbfnfO{ WjgL k|b'if0faf6 hf]ufpg a:tL If]qeGbf 6f9f lgdf{0f sfo{ ul/g]5 / dhb'/sf] ;'/Iffsf nflu 
sfgdf nfpg], dfS; / cGo ;'/Iff ;fdu|Lsf] Joj:yf ul/g]5 . kl/of]hgf If]qdf pTkfbg x'g] kmf]x/sf] 
c;'/lIft lj;h{g hn;|f]tdf s8fOsf ;fy lgif]w ul/g]5 . ;8s clts|d0fnfO{ :yfgLo gu/kflnsf 
clwsf/Laf6 s8fOsf ;fy lgoGq0f ul/g]5 . 

;8s lgdf{0fdf k|of]u x'g] /f;folgs kbfy{nfO{ r'xfj6 gx'g] ;'/lIft :yfgdf /fv]/ df6f] / hn;|f]tnfO{ 
hf]ufOg]5 . 

;8s lgdf{0fsf nflu cfjZos kg]{ ;/sf/L hUufnfO{ jg lgodfjnL @)&( adf]lhd d'cfAhf lbOg]5 . 
sfl6Psf @,))) j6f ?vx?sf] Ifltk"lt{sf] nfuL jg Pg, bkmf -$@_ adf]lhd !M!) cg'kftdf @),))) j6f 
af]6la?jfx? ;8s If]qlwsf/df /f]lkg]5g\ / % jif{ ;Dd x]/ljrf/ ul/g]5 . r]= )±())– !±%)), r]= 
$±@))– $±()), r]= %±)))– ̂ ±$)%, r]= ̂ ±$)%– &±&*), r]= *±)%)– ̂ ±@)), jGohGt' sf]l/8f]/df 
;':t ultsf] ;jf/L ;fwgsf nfuL ;fOgaf]8{sf] k|fjwfg ul/g]5 . 

@@& lghL ;++/rgf, !! ;fd'bflos ;+/rgf / @=@% x]= s[lif hUufsf] d'cfAhf k'gjf{; of]hgf, d'cfAhf ;ldltsf] 
lg0f{o / rln/x]sf] lgod cg';f/ pknAw u/fOg]5 . ;8s lgdf{0fsf] s|ddf dhb'/x?nfO{ kLkLO{ pknAw 
ug{'sf ;fy} hgr]tgf lbO{g]5 . ;8ssf ljleGg v08df ;8s b'3{6gf Go"gLs/0f ug{ ;'/Iffsf pkfox? h:t} 
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8]nfOg]6/, ult ;Ldf ;fOgaf]8{ / 6f«lkms l;Ugnx? cjnDag ul/g]5 . ;8s ;~rfngsf s|ddf ;8ssf] 
clts|d0f lgoGq0f ug{ ;8ssf] RoW sf] /fd|f] ;Ldfª\sg ul/g]5 . :yflgo hgtfn] pknAw u/fPsf] hUuf 
cg';f/ pko'St :yfgdf $ j6f dlGb/nfO{ :yfgfGt/0f ul/g]5 . 

!!_ jftfj/0fLo Joj:yfkg of]hgf  

o; k|ltj]bgdf jftfj/0fLo Joj:yfkg of]hgf cGtu{t cfof]hgfaf6 kg]{ ;Defljt k|efjx?sf] Go"gLs/0f 
ljlw, cg'udg ljlw / sfo{ tflnsf k|:tfljt ul/Psf] 5 . cg'udgsf nfuL cfjZos ef}lts, h}ljs, 
;fdflhs, cfly{s tyf ;fF:s[lts jftfj/0fLo ;"rsx? Kflg klxrfg ul/Psf 5g\ . o;sf ;fy} Go"gLs/0fsf] 
pkfox? tyf cg'udg sfo{sf] sfof{Gjog ug]{ lhDd]jf/ lgsfox?sf] klg klxrfg ul/Psf] 5 .  

!@_ jftfj/0fLo Joj:yfkg of]hgfsf nflu rflxg] vr{ 

kl/of]hgfsf] ;fdflhs j[l4sf] nflu nfut ?= ^^,*),)))=)) /x]sf] 5 . To;}u/L kl/of]hgfsf] Ifltk"lt{sf] 
nflu nfut ?= %,@&,@&,(%)=)), gsf/fTds k|efj Go"gLs/0fsf pkfox?sf] nflu nfut ?= 
!#,)*,&$,@(%=)) / jftfj/0fLo cg'udgsf] nflu nfut ?= !,*&,$%,)))=)) /x]sf] 5 . jftfj/0f ;+/If0f 
P]g adf]lhd k|:tfljt sf] pkbkmf ! sf] bkmf !@, @)&^, cfof]hgf d'lUnË – cfFa'v}/]gL] -(=#*$ ls=ld= 
nDafO{_ ;8s v08sf] :t/f]Gglt tyf gofF lgdf{0f sfo{sf] nfuL g]kfn ;/sf/ jg tyf jftfj/0f dGqfnon] 
k|:tfj sfof{Gjog ;'? ePsf] @ jif{ e'Qmfg ePsf] ldltn] ^ dlxgf leq k|:tfljt cfof]hgfsf] kl/If0f ug]{5 
. To;}u/L jftfj/0fLo n]vf k/LIf0fsf] nfut ?= @%,!!,%&%=)) /x]sf] 5 . t;y{, k|:tfjsf] s'n jftfj/0fLo 
Joj:yfkg nfut ?=@!,!%,#*,*@)=)) /x]sf] 5 . 

!@_ lgisif{ 

k|:tfljt jftfj/0fLo k|efj d'Nof8\sg k|ltj]bgn] hgfP cg';f/ of] kl/of]hgfn] #^),))) cbIf hgZflSt 
Joltm lbgx? / !)*,))) bIf hgZflSt Joltm lbgx? nfO lt; dlxgf;Dd /f]huf/ lbg] x'gfn] of] kl/of]hgf 
nfebfos 5 . o; afx]s o; kl/of]hgfaf6 c? nfebfos s'/fx¿ dWo] kl/of]hgfaf6 k|efljt JolQmnfO{ 
pRr k|fyldstf lbP/ cfly{s / ;fdflhs ljsf;df of]ubfg lbg] s'/f k'i6fO{Psf] 5 h:n] lzIff, :jf:y, 
;+rf/, ahf/, a}lsª\ ;]jfx¿ ;d]6\g]] 5g\ . olt dfq geP/ o;n] ck|ToIf ¿kdf pBd ljsf; h:t} vfgf 
lrof k;n ls/fgf nh / /]:6'/]G6nfO{ klg dWoGt k'Kofg] 5 . o; kl/of]hgf lgdf0f{sf] d'Vo nfe eg]sf] 
ToxfFsf] :yflgonfO{ ;a} df}ifdL oftoft ;'ljwf lbg' xf] .  

;8s kl/of]hgf lgdf{0fsf nflu !#=#^% x]S6/ hUuf RoW df clwu|x0f ug'{ kg{] 5 . To;dWo] ;/sf/L hUuf 
(=%@% x]S6/ / lghL hUuf #=*$) x]S6/ :yfoL ¿kn] ;8s If]qdf kl/jt{g ul/g] 5 . ;/sf/L hUufsf] % 
x]S6/ Sj]/L tyf a/f] :yndf c:yfoL ¿kdf k|of]u ul/g] 5 eg] !# x]S6/ lghL hUuf c:yfoL ¿kdf k|of]u 
ul/g] 5 . ;8s lgdf{0f sfo{n] !%# j6f ljB'tLo kf]n / % j6f 6«G;kmd{/nfO{ afwf k'¥ofpg] 5 . ;8s 
lgdf{0fn] r]= !±#^) - bfofF klt_, r]= !±!&% - bfofF klt_ , r]= !±#@% - bfofF klt_ , r]= ^±)@% -afofF 
klt_, r]= ^±!)) -afofF klt_, r]= ^±*)) -afofF klt_ / r]= ^±(@% -afofF klt_ j:t'sf] 9nfgsf] cl:y/tf 
/ cGo ef}lts k|efjx¿ lgDTofpF5 h'g lgoGq0fsf cfox¿4f/f Go"gLs/0f ug{ ;lsG5 .  

To;}u/L ;8s lgdf{0f sf/0f h}ljs k|efjdf (=%@% x]S6/ jgIf]qsf] k|ToIf gf]S;fgL / b'O{ xhf/ ¿vsf] 
k|ToIf gf]S;fgL - RoW _ leq  x'g]5 . ;fn, cfFk sfA/f], s/g, k8\s], l;dn, lv//f], lzl/if , l;;f}, asfOgf] 
/ vo/ h:tf ¿vx¿ clwsf+z ¿kdf sf6\g' kg{] blvG5g\ . ;+rfngsf] r/0fdf cGo h}ljs k|efjx¿df jg 
;|f]tsf] sdL, jGohGt'sf] af;:yfgdf czflGt v/fa lgdf{0f kg{jf; / kmf]xf]/sf] lgk6fgaf6 x'g] If/0fsf 
sf/0fhnLo h}ljs ljljwtfdf c;/ kg{ ;S5 . ;fdflhs cfly{s k|efjdf  &% j6f cfjf;Lo ;+/rgf, %* 
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j6f  cfjf;Lo / Joj;flos ;+/rgf, &* Joj;flos ;+/rgf, !! j6f uf]7 / % j6f lghL zf}rfno kg]{5 . 
@@& j6f lghL ;+/rgf dWo, !!( j6f ;+/rgfx? k"0f{ Iflt x'g] / !)* j6f ;+/rgfx?sf] cf+lzs Iflt x'g] 
b]lvPsf] 5 . ;fy} @ j6f lj>fd :yn, k|x/L ejg / rf}sL, $ j6f dlGb/, ! cfdf ;d'x ;+/rgf, ! SoflG6g 
/ ! ;fj{hlgs zf}rnfo /x]sf 5g\ . cfof]hgfsf] k|:tfljt :t/f]Gglt / gofF lgdf0f{sf nflu dflyNnf] df6f]sf] 
Iflt x'g] 8/ @=@% x]S6/ s[lif hUuf clwu|x0f ug'{ kg{]5 . cGo k|d'v :jf:Yodf kg{] c;/x¿ h:t} cfFvf 
;DaGwL /f]u, 5fnf ;DalGw /f]u, 9'Ëf s6fg / 9nfg sf6\g] s|ddf vt/gfs j:t'sf] xofG8lnª d]l;g/L 
rnfpg], lj6''d]gsf] sfd, ¿v sf6\g] df6f] Ifo h:tf s|ddf Zjf; k|Zjf; ;DaGwL /f]ux¿ nfUg ;Sg] b]lvG5 
. o; afx]s, ;8s kl/of]hgf ;+rfng r/0fsf] s|ddf ;8s ;+/]v0fdf cjl:yt dfly pNn]lvt r]g]hcg'zf/ 
;fgf cfsf/sf dlGb/x¿ ToxfFsf :yflgon] u'dfpg] 5g\ .  

 Dfflysf] kl/of]hgfaf6, nfesf/L k|efjx¿ clws dxTjk"0f{ / bL3{sfnLg k|s[ltsf k|lts"n 
k|efjx¿sf] lj¿4df 5g\ . h;nfO{ Go"gLs/0f ug{ jf x6fpg ;lsG5 . kl/of]hgfaf6 klxrfg ul/Psf] k|lts"n 
jftfj/0fLo k|efj kl/of]hgf If]q leq / lgdf{0f r/0f leqsf :yfgLo k|efjx¿ x'g\ . pk/f]St k|lts"n 
k|efjx¿nfO{ Go"gLs/0f ug{] pkofx¿ dWo] e"ld clwu|x0f P]g, @)#$ adf]lhdsf] lglh hUuf k|flKtsf] d'cfAhf 
/ Ifltk"lt{ ;ldlt / k|rlnt sfg"g adf]lhd lghL ;+/rgfsf] d'cfAhf, k|efljt ;fj{hlgs ;'ljwf / ;+/rgfsf] 
:yfgfGt/0f ;dfj]z 5g\ . dfly pNn]lvt cl:y/ 9nfgdf r]s 8\ofd, l/6]lgª\ kvf{n / u]ljog kvf{nx¿ 
h:tf afof]OlGhlgol/ª ljlwx¿ k|of]u u/]/ ;8ssf] df6f]sf] IfonfO{ sd ul/g] 5 . To;}u/L ;8s lgdf{0fsf 
nflu cfjZos kg{] ;/sf/L hUufnfO{ jg lgodjnL @)&( adf]lhd d'cfAhf / !^)) ?v lj?jf k|lt x]S6/ 
/f]lkg]5g\ . s6fg ul/g] @))) gDa/sf] ?vsf], jg P]g, bkmf -$@_ adf]lhd !=!) sf] cg'kftdf j[If/f]k0f 
ul/g]5 / % jif{ ;Dd /]vb]v ul/g]5 . @@& j6f lghL ;+/rgfsf] Ifltk"lt{, !! ;fd'bflos ;+/rgf / #=*$) 
x]S6/ lghL hUufsf] k'gjf{; of]hgf, d'cfAhf ;ldltsf] lg0f{o / rln/x]sf] lgod cg';f/ / :yflgo hgtfn] 
pknAw u/fPsf] hUuf cg';f/ pko'St 7fpFdf $ dlGbx¿ :yfgfGt/0f ug{] lg0f{o pNn]lvt 5 .  

k|lts"n k|efjx¿sf] cg'udg / o;sf] Go"gLs/0f pkfox¿sf] k|efjsf/Ltfsf] d"NofÍg ul/g] 5 . cfof]hgfsf] 
s"n jftfj/0f Joj:yfkg nufot ¿=@!,!%,#*,*@)=)) /x]sf] 5 .  

dflysf] kl/of]hgfaf6 k|lts"n k|efjx¿sf] t'ngfdf nfesf/L k|efjx? clws dxQjk"0f{ / bL3{sfnLg /x]sf] 
;fy} k|lts"n k|efjx¿nfO{ sd jf x6fpg ;lsg] b]lvG5 . kl/of]hgfaf6 lgDTofpg] k|fo k|lts"n k|efjx¿ 
kl/of]hgfsf] ;+rfng cj:yfdf / To;} kl/of]hgf If]qdf l;ldt /xg] b]lvG5 . ef}lts, h}ljs / ;fdflhs 
jftfj/0fdf kg{ ;Sg] k|lts"n c;/nfO{ Go"lgs/0f ug{ ;Dk"0f{ jftfj/0fLo Joj:yfkg of]hgfnfO{ ;'lglZrt 
u/L ;8s lgdf{0f ug{ ;lsg]5 . ;fy}, k|:tfljt jftfj/0fLo Joj:yfkg of]hgf cg';f/ ;8ssf] gofF lgdf{0f 
/ :t/f]Gglt ul/g]5 . To;}n] of] k|:tfljt kl/of]hgf sfof{Gjogsf] nflu pko'St 5 .   
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Format prescribed in Schedule 12 of EPR 2077 (First Amendment, 2078) will be followed 
while preparing the EIA Report of Mugling - Abukhaireni Road. 
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CHAPTER 1: NAME AND ADDRESS OF THE INSTITUTION PREPARING 
THE REPORT 

1.1 Name and Address of the Proponent 
Name of the proponent for this proposal is Project Directorate (ADB), Department of Roads 
(DoR). DoR is the leading government agency for road development under Ministry of 
Physical Infrastructure and Transport (MoPIT) and is responsible for executing government 
policies for the road sub-sector into the provision of services. 

Project Proponent Contact Address: 
Project Directorate (ADB) 
Department of Roads 
Bishalnagar, Kathmandu, Nepal 
Telephone Number: 01-4437492, 01-4437493 
Fax Number: 01-4437488 
Email: pdadb@dor.gov.np 

1.2 Name and Address of the Consultant 
Name of the consultant for preparing Environment Impact Assessment (EIA) report is Korea 
Engineering Consultants Corp. (KECC) in association with Soil Test Pvt. Ltd.  

Address of the Consultant 
Korea Engineering Consultants Corp. (KECC) in association with Soil Test (P) Ltd. 
Sukedhara-04, Kathmandu, Nepal 
Phone : 01-4374743, 01-4373625 
E-mail :  support@soiltest.com.np 
Website: www.kecc.co.kr, www.soiltest.com.np 
The Consultant in close co-ordination with different experts led by Environmental Engineers 
has prepared the EIA report.  

Table 1.1: Experts and their Qualification  
S.N. Name of 

Experts 
Position in 

Study Team 
No. of 

Involvements 
in EIA/IEE 

No. of Years 
of Experiences 

Qualification 

1 Mr. 
Deepak 
Kumar 
Amatya 

Environmental 
Engineer (Team 
Leader) 

11 18 Master Degree in 
Environmental 
Engineering 

2 Mr. Devi 
Prasad 
Dotel 

Social 
Expert/Resettlement 
Expert 

7 17 M. A. in 
Sociology and 
Geography 

3 Jhamak 
Bahadur 
Karki 

Biological/Wildlife 
Expert 

4 20 MSc. in Wildlife 
Science;  
PhD “Occupancy 
and abundance of 
tiger and its prey 
in TAL, Nepal” 

4 Mr. Shashi 
Shrestha 

Highway Engineer 4 20 Master in 
Transport 
Engineering 

5 Prof. Dr. 
Shyam 

Hydrologist 7 32 M. Eng. (Water 
Resources 
Engineering), 

http://www.soiltest.com.np/
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S.N. Name of 
Experts 

Position in 
Study Team 

No. of 
Involvements 
in EIA/IEE 

No. of Years 
of Experiences 

Qualification 

Kaji 
Manandhar 

6 Ms. 
Mandakini 
Karki 

Geotechnical 
Engineer 

4 10 Masters in 
Geotechnical 
Engineering 

7 Ms. Rejina 
Prajapati 

Environmentalist 
(Env. As                                                                                                      
sistant) 

6 4  Masters in 
Environmental 
Management 

8 Ms. Alisha 
Dahal 

Environmentalist 
(Env. Assistant) 

7 4   BSc. (Hons.) in 
Environmental 
Science 

1.3 Rationality for Conducting EIA 
The project has proposed the construction of new road section of 4.456 km from Ch.00+470 to 
04+926 of National Highway Category and upgrading of 4.928 km of road from Ch. 00+000 
to 00+180 (One-way single lane), Ch. 0+180 to 0+350 (One way-Two Lane), Ch. 05+080 to 
08+100 (Two way 4 lanes) and Ch. 08+100 to Ch. 09+384 (Two way four lane with service 
lanes) including two major bridges i.e. 120 m long Trishuli Bridge from 00+350 to 00+470 and 
125 m long Marsyangdi Bridge from Ch.04+926 to 05+051. 
According to the Schedule 3 (pertaining to Rule 3) Clause A, Forest Sector – No. 5) of the 
Environment Protection Rules, 2077, this project requires an EIA since the construction of road 
requires about 9.525 ha of forest area upto RoW of the Road. Hence, because of this legal 
rationality, EIA of the proposal is mandatory. 
Also, as per EPR 2077, Rule 7(8), the EIA and its associated documents are prepared in English 
as the project is funded by international funding organization- ADB (ADB Loan No. 3012- 
NEP). 

1.4 Objectives of EIA 
The general objective of the study is to conduct an Environmental Impact Assessment for 
Upgrading/New Construction of Mugling-Abukhaireni Road as per the Schedule 3, pertaining 
to rule 3 of Environment Protection Rule 2077 of GoN. The specific objectives of the EIA 
study of the project are as follows: 

• To identify and document the baseline conditions on existing physical, biological, 
socio-economic and cultural environment in the project affected areas; 

• To identify, predict and evaluate the acquired data and information and determine 
the potential adverse and beneficial impacts with respect to magnitude, extent and 
duration; 

• To enhance beneficial impacts and minimize adverse environmental impacts by 
employing principles of avoidance, mitigation and compensation; 

• To formulate, develop and suggest practical mitigation measures for adverse 
impacts and to incorporate necessary safeguards in project design, construction and 
operation plans; 

• To develop and implement Environmental Management Action Plan (EMAP) and 
Environmental Monitoring Plan (EMoP); 

• To advise decision makers for further action regarding development of the project. 
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1.5  Scope of the Study 
The study area for proposed Upgrading/New Construction of Mugling-Abukhireni Road 
Section (9.384 km) has been classified into three parts, i.e. Direct Impact Zone (DIZ), Indirect 
Impact Zone (IIZ) and Zone of Influence (ZOI) on the basis of the proximity and magnitude of 
impacts. 

 Direct Impact Zone (DIZ) 

DIZ for the proposed project is the area where all the construction activities related to the 
project works will take place. DIZ of the project includes RoW of the proposed road which 
also includes Corridor of Impact (COI) and the location of project utilities where project 
activities take place and from which direct impact on the surrounding environment is expected. 
The RoW of the project road is 30m (15m on either side from centerline of the road). 

 Indirect Impact Zone (IIZ) 

Indirect Impact Zone for the proposed project will be 250 m aerial distance beyond DIZ which 
includes the area of affected wards of Rural Municipalities. 

 Zone of Influence (ZOI) 

The Zone of Influence of the project includes the adjoining wards of the concerned 
municipality. The ZOI of the proposed road project includes: 

Table 1.2: Affected Wards and Municipalities 
S.N. Affected Wards Affected Municipalities and Rural 

Municipalities 
District 

1 5 Ichhakamana Rural Municipality Chitwan 
2 2, 3 & 4 Abukhaireni Rural Municipality Tanahu 
3 3 Shahid Lakhan Rural Municipality Gorkha 

Source: Field Survey, 2022
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CHAPTER 2: PROJECT DESCRIPTION 

2.1 Background 

2.1.1 Project Alignment 
Mugling-Abukhaireni (9.384 km) is a section of Mugling-Pokhara Road along Prithvi Highway 
(H04). The Mugling-Abukhaireni road project is the upgrading of existing road from Ch. 
00+000 to 00+180 (One-way single lane), Ch. 0+180 to 0+350 (One way-Two Lane), Ch. 
05+080 to 08+100 (Two way 4 lanes) and Ch. 08+100 to Ch. 09+384 (Two way four lane with 
service lanes), construction of new road from Ch. 00+470 – 04+926 (One way two lane) and 
also construction of two new bridges from Ch.00+350 to 00+470 and from Ch. 04+926 to 
05+051, extension or replacement of cross drainage structures and pedestrian friendly road 
safety measures. The road design standard followed for the upgrading project road is Nepal 
Road Standard (NRS) 2070 and Nepal Bridge Standard 2067. The project road is categorized 
as Class II and III as per Clause 3B of NRS 2070. The pavement type for the project road is 
Asphalt Concrete (AC).  
The road passes through rocky terrain consisting vertical rocky cliff from Mugling to 
Marsyangdi Power House (MPH). Due to these geotechnical difficulties, it was not possible to 
design the road of four lanes for Mugling-Abukhaireni section following the existing 
alignment. Under the present project scope, following constructions have been proposed;  
i. Upgrading of existing road section from Ch. 0+000 to 0+180 (One-way Single Lane)   

and from Ch. 0+180 to 0+350 (One-way Two Lane) of average width 8.875 m in 
Chitwan District 

ii. Construction of a new two Lane 120 m Steel Arch Bridge over Trishuli River from Ch. 
00+350 ~ 00+470. It will connect two districts; Chitwan and Gorkha district. 

iii. Construction of one-way road of two lane at the right bank of the Trishuli River (Ch. 
00+470) up to Triveni (Ch 1+100) and continuing again at the left bank of Marsyangdi 
River up to the opposite side of Marsyangdi Power House (Ch. 04+926) bypassing the 
Mugling bazaar. The width of the new road section/alignment will be 9.75 m. The new 
section/alignment will be in Gorkha District. The existing Prithvi Highway from 
Mugling to Marsyangdi Power House will be used as the one-way road (Mugling to 
Abukhaireni direction) while the new road at the opposite side of the rivers i.e.; Trishuli 
and Marsyangdi rivers shall be used as one-way road from Abukhaireni to Mugling 
direction. 

iv. Construction of new 2 Lane 125 m lengths Arch Bridge at Ch. 04+926 over Marsyangdi 
River connecting the new section/alignment and existing alignment at Ch. 05+051 along 
Prithvi Highway bypassing the Power House. It will connect Gorkha and Tanahu 
Districts. The bridge will be skewed in design. 

v. Upgrading of the existing two-lane road section along Prithvi Highway into 4 lanes of 
width 19 m from Ch. 05+080 after the Marsyangdi Power House up to Ch. 08+100 at 
the end of Abukhaireni bazaar.  

vi. The upgrading from Ch. 08+100 to Ch. 09+384 at Abukhaireni will be of 4 lanes with 
provision of service lanes having total road width of 38 m.  

Along with the widening and construction of the road works, the project also covers the 
construction of new cross-drainages structures (bridges, pipe culverts, and box culverts). New 
bridges of two lanes will be constructed as per the DoR Bridge standard. Altogether, the project 
covers total 32 number of cross drainages along this road section. There will be construction 
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of major bridges (2 nos.) and minor bridges (4 nos.), replacement or extension of existing 
culverts with pipe culverts (21 nos.) and box culverts (5 nos.). 
The estimated budget for the completion of the project is NRs. 3,974,721,024.97 (including 
VAT and Contingencies) with construction period of thirty months with Defect Liability Period 
(DLP) of 1 year and Performance Based Maintenance (PBM) periods of 4 years. 

2.2 Project Description 

2.2.1 Location Accessibility 
The project area is accessible from Kathmandu via Prithvi highway to Mugling of Chitwan 
District. The total distance from Kathmandu to the project site is 112 km. The route to reach 
the proposed project site is: Kathmandu – Chandragiri - Naagdhunga – Naubise – Dharke – 
Galchhi – Malekhu – Darechowk - Mugling. 
The road alignment starts at about 936 m east from Junction of Mugling-Narayanghat (Ch. 
00+000) road with latitude (27°51'30.94"N), longitude (84°34'8.10"E) and elevation 271.80m 
amsl in Ichhakamana RM of Chitwan district, Bagmati Province of Nepal.  
The alignment then crosses the Trishuli River where Trishuli Bridge has been proposed at (Ch. 
00+350 ~ 00+470). The alignment then heads towards north up to Triveni (Ch. 01+100) 
following the right bank of Trishuli River. 
From Triveni, the alignment follows the existing unpaved road following the left bank of 
Marsyangdi River. The road section passes through the agriculture land and reaches the 
Bhuwantitar (Ch. 03+790) at an elevation of 272.235 m amsl. Afterwards, the road alignment 
passes through the Salleri CFUG (Ch. 04+190~ Ch. 04+920). At Ch. 04+920, opposite to 
Marsyangdi Power House, the road alignment crosses the Marsyangdi River where Marsyangdi 
Bridge has been proposed of length 125 m. From Triveni to this point (From Ch. 
00+350~04+920), the road passes through the Shahid Lakhan RM of Gorkha District, Gandaki 
Province. After crossing the Marsyangdi Bridge, the road touches the existing Prithvi Highway 
in Abukhaireni RM of Tanahu District, Gandaki Province. After that, the alignment follows 
the existing road and reaches the Abukhaireni Bazaar (Ch. 08+200) at an elevation of 310.528 
m amsl. From Ch. 06+465 to Ch. 09+384, the alignment passes through Bhange, Kukurgade 
and Aablu Purano CFUGs in Tanahu district. The project area location along the districts and 
its respective municipalities with the chainage have been provided in Table 2.1 

Table 2.1: Affected Rural Municipalities 
District Rural Municipality Chainage (Km) 

Chitwan Ichhakamana Rural Municipality-5 00+000~00+350 
00+350~04+920 

Gorkha Shahid LakhanRural Municipality-3 04+920~06+465 
Tanahu Abukhaireni Rural Municipality-2, 3 

and 4 
06+465~09+384 

Total 9.384 km 
Source: Field Survey, 2022 
The proposed road starts from Mugling Bazaar of Icchakamana Rural Municipality of 
Chitwan district, passing through Gorkha District and ends at Abukhaireni Rural Municipality 
of PRM in Tanahu District. 
The project area is accessible from Kathmandu via Prithvi highway to Mugling of Chitwan 
District. The total distance from Kathmandu to the project site is 112 km. The route to reach 
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the proposed project site is: Kathmandu- Chandragiri- Naagdhunga- Naubise- Thakre- Galchhi-Malekhu- Darechowk- Mugling. 

 
Figure 2.1: Location Map of Project Area 
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Figure 2.2: Location Map of Mugling-Abukhaireni Road Project 
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Figure 2.3: Location Map of the Project Area
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2.2.2 Project Type 
The proposal is of service delivery type (Transportation service) for construction of new road 
(5.07 km) and upgrading of existing road (4.314 km) of the Prithvi highway from present two-
lane road to four lanes from Mugling Bazaar (PRM: Ch. 81+700) to Abukhaireni (PRM: Ch. 
91+764) for a total 9.384 km length. Salient features relating to this road upgrading works are 
presented in Table 2.2 

2.2.3 Project Salient Features 
The salient features of the proposed road and bridges are shown in the Table 2.2 and Table 2.3. 

Table 2.2: Salient Features of the Project Road 

Name of the Project Upgrading/New Construction of Mugling- Abukhaireni Road 
Section (9.384 km) 

LOCATION 

Province (District) Bagmati Province (Chitwan District) and Gandaki Province (Gorkha 
and Tanahu Districts)  

Start Point Starts at about 936m east from the junction of Mugling-Narayanghat 
(Ch. 00+000). 

End Point End point of Abukhaireni Bazar, Tanahu 

Rural Municipality (RM) 
Ichhakamana RM-5, Chitwan District 
Shahid Lakhan RM-3, Gorkha District 
Abukhaireni RM-2, 3 and 4 of Tanahu District 

Existing Road Double Lane, Asphalt 

GEOGRAPHICAL FEATURES 

Terrain Rolling/Hilly 

Elevation Range Start Point: 271.800 m (amsl) at Mugling, Chitwan 
End Point: 322.403 m (amsl) at Abukhaireni, Tanahu 

Climate Tropical region 

PROPOSED ROAD TYPE 

Classification of road  National Highway 
Length of Road 9.384 km 

Design Lanes 

Ch. 00+000~00+180: One-way Single Lane 
Ch. 00+180~05+080: One-way two lanes 
Ch. 05+080~08+200: Two-way 4 lanes without service lane 
Ch. 08+200~09+384: Two-way 4 lanes with service lane 

Type of Pavement Asphalt Concrete (AC)  

Standard of Pavement   Overseas Road Note 31 and/or AASHTO design method/ Pavement 
Design Guideline (Flexible Pavement, 2014 DoR) 

DESIGN PARAMETERS OF PROPOSED ROAD 

Design Standard Nepal Road Standard, 2070 
References: AASHTO, BS, TRL and IRC standards as required 

Design Speed  40 km/hr for hill section, 60 km/hr for plain & rolling sections 

Right of Way  30 m along the new alignment at Gorkha District  
50 m along the existing alignment (Prithvi Highway) 

Carriage Width 3.7m for single lane 
19m for the 4 lanes with service lane 

Total Formation (Road 
Way) Width  Ch. 0+000~0+135: width = 7.75m 
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Name of the Project Upgrading/New Construction of Mugling- Abukhaireni Road 
Section (9.384 km) 
 7 m (carriage width) + 0.75 m (Shoulder) 
Ch. 0+135~0+185: width = 8.25 m 
8.25 m (carriage width) 
Ch. 0+185~0+335: width = 9.375 m 
1.125 m drain + 8.25 m carriageway 
Ch. 0+335~0+485: width = 8.25 m 
8.25 m (carriage width) 
Ch. 0+485~0+935: width = 9.375 m 
8.25 m carriageway + 1.125 m drain 
Ch. 0+935~1+635: width = 9.25 m 
8.25 m carriageway + 1 m Footpath with drain 
Ch. 1+635~2+885: width = 9.725 m 
8.25 m carriageway + 1.475 m drain 
Ch. 2+885~3+025: width = 9.25 m 
8.25 m carriageway + 1 m Footpath with drain 
Ch. 3+025~3+475: width = 10.125 m 
0.75 m shoulder + 8.25 m carriageway + 1.125 m drain 
Ch. 3+475~3+805: width = 9.25 m 
8.25 m carriageway + 1 m Footpath with drain 
Ch. 3+805~3+825: width = 8.25 m 
8.25 m (carriage width) 
Ch. 3+825~3+915: width = 10.125 m 
0.75 m shoulder + 8.25 m carriageway + 1.125 m drain 
Ch. 3+915~4+925: width = 9.375 m 
8.25 m carriageway + 1.125 m drain 
Ch. 4+925~5+050: Marsyangdi Bridge (12.16 m total width) 
Ch. 5+050~5+085: Transition from 2 lane to 4 lanes 
Ch. 5+085~7+990: width = 19 m 
1 m Footpath with drain + 1 m *2 shoulder + 7.5*2 m Carriageway + 
1 m median 
Ch. 7+990~8+045: Transition for Bridge 
Ch. 8+045~9+297: width = 38 m 4 lanes with service lane 
 2*7 m (Carriage width), 2+0.5 m (Curb shy) + 2*1 m (Curb shy for 
service lane) + 1 m (Centre median) + 2*1 m (Drain Cover) + 2*1 m 
(Greenbelt) + 2* 6.0 m (Service Lane) + 2*2 m (Footpath) 
Ch. 9+297~9+384: transition from 38 m to 20.44 m to adjust 
existing bridge and proposed 2 lane bridge 

Pavement Camber 2.5 % on either side from centre 
Existing/Predicted traffic 
load (AADT) 

5217 vpd (Vehicle per day) at Mugling-Abukhaireni Road section in 
2018 AD 
18,095 vpd at Mugling-Abukhaireni Road section in 2042 AD 

CROSS-DRAINAGE 
Bridges  Total 6 nos. 
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Name of the Project Upgrading/New Construction of Mugling- Abukhaireni Road 
Section (9.384 km) 
2 major bridges at Trishuli River at Ch.00+410 and Marsyangdi 
River Ch. 04+980 
4 minor bridges at Ch. (02+523, 06+310, 06+523 and 08+035) 

Pipe Culvert 900 mm dia single cell: 16 nos. 
1200 mm dia single cell: 5 nos. 

Box-Culverts 

1.5x1.5: 1 no. (2 lane) 
2x1.5: 2 nos. (2 lane) 
1.2 x 1.5: 1 no. (4 lane) 
1.2x1.5: 4 nos. (4 lane with service lane) 

APPROXIMATED EARTHWORKS QUANTITY 
Cutting volume 1,107,627 cum 
Filling Volume 17,254 cum 

Total Project Cost NRs. 2,931,210,195.41 (without VAT & Contingencies) 
NRs. 3,974,721,024.97 (including VAT & Contingencies) 

Total Construction Period Construction period (30 months), Defect Liability Period (12 
months) and Performance Based Maintenance (48 months) 

Source: Detail Design of Mugling-Abukhaireni Road, 2019 

Table 2.3: Salient Features of Proposed Major Bridges 
Details of 

particulars 
Description 

a) Trishuli Bridge b) Marsyangdi Bridge 
LOCATION 

Left bank Ichhakamana RM, Chitwan District, 
Bagmati Province 

Shahid Lakhan RM, Gorkha District, 
Gandaki Province 

Right Bank Shahid Lakhan RM, Gorkha 
District, Gandaki Province 

Abukhaireni RM, Tanahu District, 
Gandaki Province 

GPS 27o51'27.595'' N and 
84o33'57.208''E 27o52'38.19''N and 84o32'24.81'' E 

DESIGN PARAMETERS 
Total Length 120 m 125 m 

Span Arrangement - 100 m span steel Arch with 25 m steel 
composite bridge as a side span 

Total Width 12.16 m 12.16 m 
Carriage Width 8.0 m 8.0 m 
Footpath 1.5 m on both side 1.5 m on both side 
DESIGN DATA 
Live Load IRC 70R IRC 70R 
Design Discharge 
(100 years) 7553 m3/sec 4325 m3/sec 

Linear Waterway 120 m 96 m 
Scour Depth 8.11 m 6.53 m 
Highest Flood 
Level 245.37 m 265 m 

BRIDGE DECK CONFIGURATION 
Bridge Class Class 70R, Class A Class 70R, Class A 
Pre-stress Method Post-Tensioned Concrete Post-Tensioned Concrete 



Environmental Impact Assessment (EIA)  Mugling-Abukhaireni Road 

2-9 
 

Details of 
particulars 

Description 
a) Trishuli Bridge b) Marsyangdi Bridge 

Construction 
method Small Block launching Small Block launching 

Type of bearings EQS type bearing EQS type bearing 

Type of Abutments RCC inverted T type cantilever 
with spread footing  

RCC retaining wall type, 16.3mx 3.0m 
stem and height 10.5m. 

Type of piers No pier Hammer head Type Monolithic 

Sub structure and 
Foundation - 

Rectangular RCC intermediate piers 
resting on RCC pile foundation {Open 
Type (16.3m x 8.5m x 1.6m)} 

Bridge approach 
for Storm water 
drainage 
prevention 

• Footpath cum drain having a 
width of 1.0 m and depth of 
1.0 m 

• Drainage spouts on every 5 m on 
bridge deck on LHS and RHS 

• Bridge approach has 0.3% slope 
and all storm water will flow 
through liner side drains on 
either side of the divided 
carriageway. 

• Footpath cum drain having a width 
of 1.0 m and depth of 1.0 m 

• Drainage spouts on every 5 m on 
bridge deck on LHS and RHS 

• Bridge approach has 0.3% slope 
and all storm water will flow 
through liner side drains on 
either side of the divided 
carriageway. 

Source: Detail Design of Mugling-Abukhaireni Road, 2019 

Table 2.4: Salient Feature of the Proposed Minor Bridges along the proposed road 

Chainag
e 

Bridg
e 
name 

Catchmen
t area 

Natural 
Discharg
e 
cum/s 

Propose
d Span 
 

Propose
d Height 
 

Abutment Type and 
Sizes 

Super 
structur
e 

2+523 
 

RCC 
Bridge - - 25 m 14.05 m 

RCC retaining wall 
type abutment, 11m 
x 1.85m stem and 
12.45m height,       
Foundation: Open 
Type 
(10.0mx11.4mx1.6m
) 

25m 
DOR 
Standard 
Double 
webbed 
RCC T 
Beam 

6+305 Box 
Bridge - - 8 m 2.50 m 2 Cell of Box Bridge 

of size 4.0m x 2.5m 
Double 
Cell Box  

6+518 Slab 
Bridge 7.85 m2 71.62 10 m 17.00 m 

Pile Foundation; 4 
no. of Pile of 1m 
diameter is provided 
each side of bridge at 
equal spacing 

10m 
DOR 
Standard 
Slab deck 
type 
bridge 

8+030 Box 
Bridge 1.25 m2 18.10 8 m 2.50 m 2 Cell of Box Bridge 

of size 4.0m x 2.5m 
Double 
Cell Box  

Source: Detail Design Report of Mugling-Abukhaireni Road, 2019 

2.2.4 Project Activities 
Implementation of the proposal will carry out the various activities in all pre-construction, 
construction and operation phase as mentioned below: 

(i) Pre-Construction Phase 
• Land acquisition and clearance of trees from RoW 
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• Relocation of Public Utilities 
• Acquisition of private land and handover of government forest. 

(ii) Construction Phase 
• Construction of retaining structures and drainage structures 
• Gravelling and black-topping 
• Bio-engineering works 

(ii) Operation & Maintenance Phase 
• Routine Maintenance 
• Emergency Maintenance 

2.2.5 Project Requirements 

2.2.5.1 Land Area Requirement 
The road alignment will require about 13.365 ha of permanent land upto RoW of the road. Out 
of the total 13.365 ha of land, 9.525 ha of land will be from forest area under MoFE, 3.840 ha 
will be Private land (2.25 ha agricultural land and 1.59 ha private forest). Similarly, project will 
acquire 5 ha of government land for temporary purposes for functioning of quarry and borrow 
area and 13 ha of private land for labour camps, stockpiling, spoil disposal area, etc. Here, the 
categorization of 'Agricultural Land' means the land where the occupation of rearing crops and 
livestock is done. Whereas 'Cultivated Land' means where the cultivation works such as 
cropping has already been done. The permanent and temporary land requirement is shown in 
Table 2.5 and Table 2.6 respectively. 

Table 2.5: Permanent Land Requirement for Project Facilities (Including 2 Major 
Bridges and Access Road) 

Project 
Components 

Permanent Land Required (ha) Total 

Forest land Agricultural 
land 

Settlment 
Land 

Barren 
Land 

Grass 
land on 
Foothill  

Cultivated 
and Grass 

Land  

Gov. 
Total 
(ha) 

Pri. 
Total 
(ha) 

Grand 
Total 
(ha) G P G P G P G P G P G 

Road 
formation 
width 

 
1.673 0.742 - 1.042 - - - - 2.636 - 0.144 

 
4.453 

 
1.784 6.237 

ROW - 30 m 
(Gorkha 
district) 
(Includes 
Road 
formation 
width) 

3.585 1.59 - 2.25 - - - - 5.580 - 0.36 9.525 3.840 13.365 

Source: Field Survey, 2022; Note: G= Government, P= Private 
Ownership status-  

All Government land are under the ownership of Ministry of Forests and Environment, GoN 

Table 2.6: Temporary Land Requirement for Project Facilities 

Project 
Components 

Temporary Land Required (ha) Total 

Forest 
land 

Agricultural 
land 

Mixed 
Settlment 

Land 

Barren 
Land 

Grass 
Land River (ha) 

G P G P G P G P G P G  
*Quarry and 
Borrow area - - - - - - 5 - - - - 5* 

Stockpiling - - - - - - - 2 - - - 2 
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Project 
Components 

Temporary Land Required (ha) Total 

Forest 
land 

Agricultural 
land 

Mixed 
Settlment 

Land 

Barren 
Land 

Grass 
Land River (ha) 

G P G P G P G P G P G 
Labour camp - - - - - 1 - - - - - 1 
Spoil disposal - - - - - 2 - - - - - 2 
Crusher plant - - - - - - 3 - - - 3 
Concrete 
batching plant - - - - - - - 5 - - - 5 

Total (ha) - - - - - 3 5 10 - - - 18 

Source: Field Survey, 2022; Note: G= Government, P= Private 

*Quarry Sites will be selected in Municipal Approved Area and there will be no need of
acquiring government land.

2.2.6 Human Resource Requirement 
The maximum numbers of workers required for the proposed project during the peak period of 
construction is estimated to be approximately 108,000 persons days for skilled manpower (150 
persons per day) and 360,000 persons days for unskilled manpower (500 persons per day) for 
30 months. Local people will be employed as per their skill, experiences and qualification in 
the project during the construction phase. 

2.2.7 Energy to be used 
Gasoline and electrical energy will be used during the construction phase of the project. The 
energy required for the construction works is mainly kerosene, diesel and petrol. Diesel will be 
used for transportation of materials, earthwork filling and excavation. The electrical energy 
required will be produced from diesel engine electric generator. Kerosene will be used for 
bitumen heating. Use of firewood will be minimal as labors at the camp will be provided with 
kerosene or LPG for cooking and heating purpose. Vehicles will use diesel or petrol supplied 
by the contractor from outside the project area. From this road project about 2.272 (MT) 
carbons will be emitted. Summary of fuel consume and CO2 emission from various Petroleum 
Products as per IPCC Guideline is listed in Table 2.9 below: 

Table 2.7: Details of Energy Used for Different Purpose 
S.N. Purpose Quantity, Cum Energy Used (lt/cum) Fuel Consume, lt 

1 Earthwork in 
Excavation 

920,457.46 Diesel 0.156 143,591.36 

2 Earthwork in 
Filling 

28,647.57 Diesel 
0.12 3,437.71 

3. Sub-grade Preparation

a. Scarifying 28,903.80 Diesel 
0.10 2,890.38 

b. Sub-grade 26,833.25 Diesel 
1.00 26,833.25 

4. Sub-base 35,306.64 Diesel 
0.79 27,962.86 

5. Base 20,124.94 Diesel 
0.99 19,923.69 
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S.N. Purpose Quantity, Cum Energy Used (lt/cum) Fuel Consume, lt 

6. Prime Coat 134,166 Diesel and 
Kerosene 

0.40 53,666.51 

7. Surface Works 2,120,083.93 Kerosene - - 

8. Labor Work 825,063.55 LPG 29,644 No. of 
LPG Cylinder 

- 

Table 2.8: Sumary of Fuel Consume 
Fuel Unit Quantity 

Petrol (Motor Gasoline) Lt               2,898.00 

Diesel Fuel Lt           262,205.81 

LPG Lt           825,063.55 

Kerosene Lt             16,099.95 

Table 2.9: CO2 Emission Factors for Various Petroleum Products as per IPCC Guideline 
S.N. Petroleum 

Products 
IPCC 
Unit 

Unit, Liters IPCC 
(CO2) 
Emission 
Factor 

CO2 

Emission 
per Liter 
(kg) 

Quantity, 
Liters 

CO2 Emission, 
Kg 

1 Petrol (Motor 
Gasoline) 

Gallon  3.79  8.78  2.32  2,898.00  6,721.71 

2 Diesel Fuel Gallon  3.79  10.21  2.70 262,205.81 707,220.97 

3 LPG Gallon  3.79  5.68  1.50  25,063.55 238,006.18 

4 Kerosene Gallon  3.79  75.20  19.87  16,099.95 319,837.59 

Conversion Total CO2 (Kg) 2,271,786.45 

1Gallon=3.78541 lt. Total CO2 (MT) 2.272 

2.2.8 Project Schedule 
A preliminary time schedule for the implementation of the Project has been prepared 
considering pragmatic productivity rates and logical sequencing of activities.  
The soil work or excavation activities of the project should be avoided during the monsoon 
period. The construction activities will be carried out during the day time only. During the rainy 
season, the upgrading work has to be stopped to avoid differential settlement of base, sub-base, 
low strength of road pavement and for safety of work and personals from natural calamities like 
landslides. The natural compaction of the road should be allowed during the rainy season. 
Rehabilitation and upgrading work will be carried out during the remaining months. 
After completion of pre-implementation works such as land acquisition, vegetation clearance, 
etc., mobilization of contractors will be done. Construction of project is expected to start on 
August 2022 and completion is estimated on August 2024. However, these dates might be 
different as per the time consumed during pre-implementation phase. The proposed project 
schedule is for 2 years as construction period and one year as defect liability period. Figure 2.4 
show the project construction/implementation schedule in two phases: Upgrading works and 
Operation and Maintenance works. 
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Figure 2.4: Construction Schedule of the proposed MA Road
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2.2.9 Construction Materials 
Local construction materials required for construction of the project road are sand, aggregates, 
boulders and asphalt concrete aggregates for base course, sub-base course and surface dressing. 
The quarry sites and borrow pits for construction materials are Kotre Khola, Belkhu Khola, 
Marsyandi Nadi and Quarry site along the road alignment at 1+000, 1+600, 1+800, 2+900 
(RHS), 4+240 (RHS), 6+800 (LHS) and 7+000 (LHS). However, if the contractor needs to use 
other quarries rather than the above mentioned locations, quarry sites should be government 
approved sites. In such cases contractor shall comply the mentioned mitigations in the approved 
report. The identified potential sources with estimated quantity of available materials and its 
distance from the project road is shown in Table 2.10. 
The total estimated available material from above resources is 2,075,500.00 cum. The 
quantities have been estimated based upon the area and the depth of deposits for each quarry/ 
borrow site. Aggregates of high strength and quality will be selected and use in the project 
work based on the basis of lab analysis. 

Table 2.10: Potential sources and Tentative Estimate of Quantities of Construction 
Materials for base, sub-base and surface dressing 

S.N. 
Name 
of the 

Source 
Location GPS Location 

Availabl
e 

Material
s 

Estimated 
Quantity 

(m3) 

Remark
s 

Equipmen
t used for 
materials 
extraction 

1 
Quarry 
at Ch 
1+000 

1 km away 
from Ch 
0+000 Km 
towards 
Pokhara (new 
alignment) 

27o 513’ 2.64” N 
84 o 33’ 38.62” E 

Boulders, 
and 
Gravels 

420,000 

1 km 
Black 
top from 
start 
point on 
LHS 

Excavator, 
Bulldozer, 
Loader, 
Tipper, 
Trucks, 
Tractors, 
Shovel and 
Crusher 
Plant and 
Screen 
plant etc. 

2 

Quarry 
at Ch 
1+600 
(RHS) 

1.6 Km away 
from start 
point towards 
Aanbukharen
i 

27 o 51’ 39.02” 
N 

84 o 33’ 18.75” E 

Boulders, 
and 
Gravels 

52,500 

1.6 km 
Earthen 
Road 
from 
start 
point 

3 

Quarry 
at Ch 
1+800 
(RHS) 

1.8 Km away 
from start 
point towards 
Aanbukharen
i 

27 o 51’ 41.51”N 
84 o 33’ 11.81” E 

Boulders, 
and 
Gravels 

52,500 

300 m 
Earthen 
Road 
from 
start 
point on 
RHS 

4 

Quarry 
at Ch 
2+920 
(RHS) 

20 m away 
from 
chainage start 
point 

27 o 52’ 02.82” 
N 

84 o 33’ 12.29” E 

Boulders, 
and 
Gravels 

437,500 

300 m 
Earthen 
Road 
from 
start 
point on 
RHS 

5 

Quarry 
at Ch 
4+240 
(RHS) 

4.24 Km 
away from 
start point 
towards 
Aanbukharen
i 

27 o 52’ 16.35” 
N 

84 o 32’ 40.13”E 

Boulders, 
Cobble 
Gravels 
and Sand 

52500 

4.2 m 
Earthen 
Road 
from 
start 
point on 
RHS 
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S.N. 
Name 
of the 

Source 
Location GPS Location 

Availabl
e 

Material
s 

Estimated 
Quantity 

(m3) 

Remark
s 

Equipmen
t used for 
materials 
extraction 

6 

Quarry 
at Ch 
6+800 
(LHS) 

20 m away 
from the Ch 
7+000 on left 
hand side 

27 o 53’ 21.66” 
N 

84 o 32’ 23.26” E 

Boulders, 
and 
Gravels 

26,250 

20 m 
earthen 
road 
from 
7+000 
km on 
LHS 

7 

Quarry 
at Ch 
7+000 
(LHS) 

20 m away 
from the 
6+800 km on 
left hand 
side’ 

27 o 53’ 28.00” 
N 

84 o 32’ 23.28”E 

Boulders, 
Cobble 
Gravels 
and Sand 

26,250 

20 m 
earthen 
road 
from 
6+800 
km on 
LHS 

8 
Marshy

andi 
Nadi 

4 km away 
from 9+393 
km at 
Narighat 

27 o 56’ 05.16”N 
84 o 28’ 44.19”E 

Boulders, 
Cobble 
Gravels 
and Sand 

252,000 

4 km 
black top 
road 
from 
9+392 
km on 
RHS 

9 

*Belkh
u-

Trishul
i River

35 Km from 
start from 
Muglin 

27 o 48’ 54.72” 
N 

84 o 56’ 47.94”E 

Boulders, 
Cobble 
Gravels 
and Sand 

504,000 

3.5 Km 
Black 
top and 
200m 
Earthen 
Road 
from 
start 
point 

10 *Kotre
Khola

66 Km away 
from End 
point (9+392 
Km) 

Boulders, 
Cobble 
Gravels 
and Sand, 

252,000 

66 km 
Black 
top and 
500m 
Earthen 
Road 
from end 
point 

Total available material 2,075,500 
Source: Detail design report of Mugling-Abukhaireni Road, 2019 
* Some of the quarry sites selected is far from the project area in other to keep them as an
alternative source for the quarry materials if necessary.
Likewise, borrow pits are selected at 8 locations along the proposed road alignment considering 
the transport, distance, quality and quantity available. All the considered materials are to be 
used at the embankment and fill sites; the materials were observed to be of good quality. Details 
have been given in Table 2.11.  
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Table 2.11: Sources of Locally Available Materials for Embankment Formation and 
Filling 

S.N. Chainage 
Approximately Available Amount 

Description 
of Materials Remarks Length 

(m) 
Breadth 
(m) 

Height 
(m) 

Volume 
(m3 ) 

1 

1 km 
away 
from 
0+000 

300 50 40 600,000 Material is 
good 

Left side of the road 
in Prithvi Highway 
after crossing 
Mugling Bridge  

2 1+160-
1+300 160 25 5 20,000 Material is 

good 
Along the road 
alignment 

3 1+600 100 50 15 75,000 Material is 
good 

Along the road 
alignment 

4 1+800 150 50 25 187,500 Material is 
good 

300 m away at right 
side  

5 2+920 100 10 10 10,000 Material is 
good Right side of the road 

6 4+000 100 10 10 10,000 Material is 
good Right side of the road 

7 6+800 100 35 10 35,000 Material is 
good Left side of the road 

8 7+000 100 15 20 30,000 Material is 
good Left side of the road 

Source: Detail design report of Mugling-Abukhaireni Road, 2019 
The contractor is responsible for the reinstatement of the quarry/ borrows sites to the satisfaction 
and with payment of royalty and taxes for the operation of the quarry/ borrows pits operation. 
The reinstatement plan of the quarry sites and borrow pits will include the protection of river 
bank with gabion protection mattress and gabion wall and other normal practice such as tree 
plantation and bio-engineering (as provision in reinstatement plan).  

2.2.10 Location of Labor Camp, Stockpiling Sites and Spoil Disposal Sites 
The barren land away from the settlement area, sensitive receptive and water sources has 
proposed for labor camp, stockpiling and spoil disposal sites. The identified locations for the 
labor camp, stockpiling sites and spoil disposal sites are given in Table 2.12, Table 2.13 and 
Table 2.14 respectively.  

Table 2.12: Potential Locations for the Labor Camp 
S.N. Chainage Remarks 

1 1+550 Right side of the road alignment 

2 2+450 Right side of the road alignment 

3 8+425 Right side of the road alignment 

4 8+950 Right side of the road alignment 

5 2+600 Left side of the road alignment 

Field Survey, 2022 
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Table 2.13: Potential Locations for the Stockpiling Sites 
S.N. Chainage Remarks 

1 1+000 Left side of the road alignment 

2 1+460 Left side of the road alignment 

3 5+440 Right side of the road alignment 

4 6+870 Left side of the road alignment 

5 7+800 Left side of the road alignment 

6 8+620 Right side of the road alignment 

7 2+200 Right side of the road alignment 

8 3+310 Left side of the road alignment 

Field Survey, 2022 

Table 2.14: Potential Locations for Spoil Disposal Site 
S.N. Chainage Remarks 

1 2+500 Left side of the road alignment 

2 6+800 Left side of the road alignment 

3 5+400 Right side of the road alignment 

4 5+650 Right side of the road alignment 

5 7+470 Left side of the road alignment 

6 7+100 Right side of the road alignment 

7 7+350 Right side of the road alignment 

8 7+550 Right side of the road alignment 

Field Survey, 2022 
However, if the location changes for labor camps, stockpiling sites and spoil disposal sites 
during construction, then contractor will identify the appropriate locations in consultation with 
consultancy adopting the proper mitigation measures. 

2.2.11 Earthwork Quantity of the Project 
Earthwork quantity of the project mainly covers excavation and filling activities. The details 
of volume for these activities are as follows: 

1) Excavation: 919444.24 cu.m.
2) Filling: 29229.28 cu.m.

2.3 Relevancy of the Proposal 
Road passes through Prithvi Highway has already become wider but the narrow Mugling- 
Abukhaireni section impedes the traffic flow. As Mugling-Abukahireni road project also 
proposed for the new construction of 4.456 km of road in virgin land of Gorkha, it helps to 
transform a rural settlement area into a facilitated develop area. Not only that, it also creates an 
opportunity to the people of Gorkha District accelerating economic boost from the long lasting 
market in near future. The two lane bridge of about 12.16m width over the Trishuli River and 
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Marshyangdi river access the people of Gorkha District to sell and buy the local products from 
near by market of Mugling and Anbukhaireni.  
Not only that, the propose project will help to control the traffic flow without disturbing any 
component of Marshyangdi Hydropower Project. 



Environmental Impact Assessment (EIA) Mugling-Abukhaireni Road 

3-1

CHAPTER 3: METHODOLOGY FOLLOWED FOR EIA 

The EIA process follows the Environmental Protection Rules 2077. This EIA report is prepared 
in accordance with the legal requirements of GoN, based on approved ToR, field study, 
consultation with local people/stakeholders and officials of governmental organizations. 

3.1 Desk Study/ Literature Review 
The activities undertaken during the desk study were followings: 

• Consultation session with the proponent to enhance understanding on the proposed
project and associated potential issues.

• Review of the approved Scoping and ToR document of the project, and related
policy, rules and regulations, guidelines, etc. related to Environmental Assessment
process;

• Preparation for field work mainly involved developing questionnaire and
checklist, and training of enumerators. The questionnaire checklist was designed in
consultation with project staffs, which was designed to collect information mainly on
socioeconomic issues, and some part of biological and physical aspects. Questionnaires
were prepared to facilitate the collection of primary information using two techniques
namely- Household survey and Community Consultation. The questionnaire and
checklist intended to reveal 3 types of issues related to project (a) related to project
component, (b) issues related to project construction, and (c) issues related to operation
of the project.

• Collection of secondary information to define the existing bio-physical and
socioeconomic condition of the study area from published and unpublished reports,
maps, articles etc.

• Existing spatial data on the project area were also collected - digital data of
topographic map 1:25,000 from Survey department. These informations were used to
prepare digital elevation map (DEM), land use map, slope and aspect maps.

The following documents which were considered to be relevant for the study were 
reviewed: 

o 1:25,000 scale topographical maps prepared by the Department of Survey, GoN.
o Geotechnical Report of Mugling-Abukhaireni Road and previous geological reports

of the Nepal.
o Population Census, Central Bureau of Statistics, GoN/ Nepal, 2068
o District Profile of Affected Districts (Tanahu, Gorkha and Chitwan).
o Profiles of Concerned Rural Municipalities (Abukhaireni RM, Shahid Lakhan RM

and Ichhakamana RM).
o Poverty and Social Analysis Report of Mugling-Abukhaireni, 2019
o Resettlement Plan of Mugling-Abukhaireni, 2019
o National Parks and Wildlife Conservation Act, 1973
o Forest Act, 2076, and Forest Regulation, 2079
o Guidelines for Community Forestry Development Program, 2066

Based on the reviewed information with respect to the project, data gaps were identified and 
the methodology described in following sections of this chapter was developed to collect other 
relevant information required for EIA study. 

3.2 Project Area Delineation 
For the purpose of the EIA, the study area is defined as the project area consisting of the project 
site as well as the area that will be impacted due to the construction and operation of the 
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proposed project. The term “Project” indicates the proposed Mugling- Abukhaireni Road and 
the “Area” includes the “Direct Impact Zone”, “Indirect Impact Zone” and “Zone of Influence”. 
The term “project area” is also referred to as study area for the EIA.  
The project area or the study area has been divided into three parts, viz. Direct Impact Zone, 
Indirect Impact Zone and Zone of Influence, on the basis of the proximity and magnitude of 
impacts. 

3.2.1 Direct Impact Zone (DIZ) 
DIZ for the proposed project is the area where all the construction activities related to project 
works will take place. DIZ of the project includes RoW of the proposed road which also includes 
Corridor of Impact (COI) and the location of project utilities where project activities take place 
and from which direct impact on the surrounding environment is expected. The RoW of the 
project road is 30 m (15 m on either side from centerline of the road). 

3.2.2 Indirect Impact Zone (IIZ) 
Indirect Impact Zone for the proposed project will be 250 m aerial distance beyond DIZ which 
includes the area of affected wards of Rural Municipalities. 

3.2.3 Zone of Influence (ZOI) 
The Zone of Influence of the project includes the adjoining wards of the concerned municipality. 
The ZoI of the proposed road project includes: 

Table 3.1: Affected Wards and Municipalities 

S.N. Affected Wards Affected Municipalities/Rural 
Municipalities District 

1 5 Ichhakamana Rural Municipality Chitwan 
2 2, 3 and 4 (Revised) Abukhaireni Rural Municipality Tanahu 
3 3 Shahid Lakhan Rural Municipality Gorkha 
4 13 Gorkha Municipality Gorkha 

Source: Field Survey, 2022 

3.3 Field Work and Analysis 
The field study was conducted by a multi-disciplinary team of experts. Field survey was carried 
out to collect the baseline information on physical, biological, socio-economic and cultural 
environment of the project area, after the approval of ToR and Scoping Documents by Ministry 
of Forests and Environment (MoFE). 
64 Sample Household Survey and Community consultations were held in the Rural 
Municipalities along which the road passes so as to generate the baseline data of the area. The 
sample of questionnaire and checklists is attached in Appendix 9. 
In order to cross-check the local information, local officials, ward levels, district co-ordination 
committee, divisional forest office, soil conservation, land revenue, water supply, irrigation, 
agriculture, CBS office, local NGOs/CBOs etc. were contacted to solicit site specific 
information. 
While carrying out the survey, inventory of major religious, cultural and community areas, 
chautaries, gumba, cemeteries, festival areas etc. which might be affected by the 
implementation of the proposal were also documented. 
Data on physical environment have been derived from available topographical map, aerial 
photographs, GIS maps, site observation and geological map, photography, consultation with 
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local communities and inquiring the history of natural disasters like flooding and mass 
movements in the area. 

3.3.1 Physical Environment Parameters 

3.3.1.1 Topography  
Information and data on topography/terrain types (i.e., elevation, aspects and slopes) were 
generated with the help of GPS, Topographic Maps, GIS, Google Earth Image, Regional and 
District Maps.  

3.3.1.2 Geology, Soil and Seismicity 
Review of geological map, field investigation and laboratory analysis of soil and rock of Project 
area was carried out to study the existing geology, sub-grade, sub-base and base strength of the 
proposed project area and along the road alignment. The detailed description about the 
geological condition of the project area is presented in Section 5.1.3. 
Engineering Geological log along the road alignment was prepared to keep the information on 
landslide, major gully erosion, debris flow, soil and rock. Information in the log includes depth, 
rock type, geological structures and weathering grade. 

3.3.1.3 Slope Stability 
Slope stability and natural hazards information were investigated through topography/terrain 
observation and with consultation of local people. Likewise, Flood, landslide and soil erosion 
prone sections were observed and noted properly to prepare for their appropriate mitigation 
measures. The slope stability analysis was carried out using the computer program SLOPE/W 
with the Bishop's Method of analysis. The slope stability in rock was analyzed by using DIP 
5.1 version computer software. 

3.3.1.4 Hydrology and Drainage 
Field investigation was based mainly on-site observation. Information and data such as rivers 
and their systems, morphology, catchment condition including maximum and minimum flow 
of the river and streams were collected from DHM and direct site observation. Description 
about the results obtained is provided in Section 5.1.6. 

3.3.1.5 Meteorology and Climate 
Data for precipitation and temperature were collected from DHM for 10 years. The respective 
stations are: {Bharatpur (Index No. 0927), Gorkha (Index No. 0809) and Bandipur (Index No. 
0808) station}. 

3.3.1.6 Air, Water and Noise Quality 
 Air Quality Monitoring 
24-hour air quality monitoring of the Muglin Bazar (270 51’28.19” N and 840 33’ 57.78” E), 
Abukhaireni Bazar (270 54’ 2.24”N and 840 31’ 12.45” E) and Karantar (270 51’ 47.49” N and 
840 33’ 57.78” E) was performed during the study. Air quality parameters PM10, PM2.5, NOX, 
SOX, and CO were monitored for investigating baseline air quality of the project area. High 
Volume Air Sampler (manufactured by Green Tech Instrument India) was used to measure the 
PM10 concentration present in the ambient atmosphere of the monitoring sites whereas 
combined air sampler (Low Volume Air Sampler) manufactured by the same manufacturer was 
employed to measure the PM2.5 concentration. Chemical absorption methods particularly West 



Environmental Impact Assessment (EIA)  Mugling-Abukhaireni Road 

3-4 
 

Gaeke and Griess-Saltzman were employed to measure the concentration of SOX and NOX 
from the ambient atmosphere. Monitoring of the concentration of carbon monoxide was carried 
out by using gas indicator tube method. 

Depending on the size of the particles the suspended particles are collected in different parts of 
the equipment based on aerodynamic principle. The fresh glass filters and the sampling cups 
were conditioned properly keeping them inside the silica gel desiccator. The weight of the 
unexposed cups/filter papers was taken after complete conditioning. Tarred filter paper and 
cups were fitted into the equipment and ambient air was drawn with constant flow for the 
desired times. The exposed filter paper and cups were conditioned again following the same 
procedure used for the unexposed filters/cups. Concentration of the different sizes dust particles 
were calculated from the weight of the dust collected at different points of the equipment. 

The air sample was bubbled in a fixed flow through the TCM (solution) and sulfanilic acid 
absorbing solutions to absorb the SOX and NOX respectively present in the ambient atmosphere. 
The TCM was reacted with PRA (Pararosalina Reagent) dye to produced pink color where the 
intensity of color developed was measured at 548nm to quantify the concentration of SOX in 
the air. Oxides of nitrogen reacts with the absorbing solution (sulfanilic acid solution) to 
produce pink color complex, the absorbance of which is measured by spectrophotometer at 
550nm to quantify the concentration of SOX in ambient atmosphere. Ambient gas was 
suctioned from the indicator tube using standard suction pump and the changed color of the 
indicator tube was used quantify the concentration of carbon monoxide (CO) in the atmosphere. 
Then, the results were compared with the Nepal standard for their analysis.  

 Water Quality Monitoring 
To assess the baseline water quality of the project area three water samples were collected and 
analyzed. Water samples specifically from three different locations at downstream of proposed 
Trishuli River Bridge, (270 51’ 29.49” N and 840 33’ 56.83” E), Near Settlement Area (270 52’ 
9.55” N and 840 33’ 8.31” E) and lastly downstream of proposed Marshyangdi River Bridge 
(270 52’ 35.59” N and 840 32’ 25.27” E) were collected and analyzed to verify the existing 
water quality of the project area. Water quality parameters specifically pH, turbidity, 
conductivity, total dissolved solids, TSS, total hardness, alkalinity, DO, BOD, iron, sulphate 
and E.coli. were investigated to assess baseline water quality. Standard methods of testing as 
specified by the Standard Methods for Examination of Water and Wastewaters, APHA-
AWWA-WFE were employed while processing the water samples. And the results obtained 
were compared with national drinking water quality standard, aquatic ecological standard and 
irrigation standard.  

 Noise Quality Monitoring 
The noise quality monitoring involved the measurement of intermittent noise pressure levels at 
certain interval of time. The intermittent noise level was monitored at three different places; 
Mugling (270 51’28.19” N and 840 33’ 57.78” E), Karantar (270 51’ 47.49” N and 840 33’ 
57.78” E) and Abukhaireni Bazar (270 54’ 2.24”N and 840 31’ 12.45” E) of the project area 
using real time noise monitoring devices. The intermittent noise levels at the interval of every 
single hour were recorded for the period of 10-15 minutes. The noise meter was calibrated 
properly before taking measurements. The intermittent sound pressure levels recorded were 
treated properly to quantify various noise quality features. Then, the results were compared 
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with the National Standard. Equivalent Sound Level (Leq) was calculated by integrating the 
sound pressure level over a time period as: 

Leq = 10 log [(1/T) ∫ (PA/Pref)2 dt] 

Where, 

Leq = Equivalent Sound Level (dB) 
T = Time Period (s) 
PA = Sound Pressure (Pa, N/m2) 
Pref = Reference Sound Pressure (2 10-5 Pa, N/m2) 

The results obtained from field survey and laboratory analysis is presented in Section 5.1.8. 

3.3.1.7 Land Use 
Study of land use types were carried out mainly through field observation with the help of 
topographical maps prepared by Land Use Mapping Project. During field investigation land 
use data available from Walkthrough Survey were also verified. Similarly, images from Google 
earth were also analyzed for the purpose. 
The above-mentioned data/information were analyzed and interpreted for the preparation of 
EIA report. 

3.3.2 Biological Environment Parameters 
For biological parameters, both primary and secondary sources of information were used. 

3.3.2.1 Primary Sources 
Primary sources were basically used for studying flora and faunal diversity. Information on 
fauna and flora, protected, rare, endangered species and sensitive habitats in the project areas 
were collected through site visit. Existing situation and possible impacts on wild fauna were 
studied in relation to risk of project implementation. Information on availability of fauna was 
also collected in consultation with local informants and members of community forest user's 
groups. Forest inventory was done along the road within RoW to estimate number of trees and 
volume of timber to be cleared. Interaction with local people and consultation with local 
communities were done for wildlife data. 

i. Vegetation/Forest Resources 
Project affected trees (DBH>30cm) and pole (DBH: 10-30cm) along the RoW of the project 
road alignment were counted individually and noted in a standard data sheet for trees to be cut 
down. Diameter at breast height (DBH) of the trees was measured at 1.3m from the ground 
level and height of the affected trees was also measured on the basis of standard format. 
The data from tree measurements were quantitatively analyzed for basal area and to calculate 
the wood volume. Basal Area is the trunk cross-sectional area. The basal areas of each of the 
trees were calculated on the basis of diameter at breast height. These parameters were 
calculated by using following formulae: 

Basal Area = Πd²/4 and; 
Volume = Basal Area x Tree height x Form factor (0.50) [m3] (Source: 
https://www.environmentalpollution.in/forestry) 

ii. Consultation with CFUGs 
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The representatives of all five community forest affected by the project were consulted. They 
were pre-informed about the meeting through formal letters. The meeting was focused on 
availability of flora, dependency of local people on forest resources, availability of Non-Timber 
Forest Products (NTFPs), species to be planted, possible plantation sites and assistance 
required to community forest. The information about NTFPs gathered from field observation 
and consultation is provided in Table 5.9. 

iii. Wildlife 
Data on wildlife were collected by direct observation and consultation with local people. Major 
habitat types were identified by direct field observation and using topographic maps. Different 
signs (e.g., droppings, scratches, calls, pugmarks, carcasses, scales) were considered as a form 
of identification of mammals, birds and reptiles. Other indirect indicators such as nests, dens, 
burrows were also observed in the area. The information about the fish was collected in 
consultation with local people and direct observation. (Provided in Section 5.2.3). 

3.3.2.2 Secondary Sources 
Information on conservation status of flora and fauna based on IUCN (1978), CITES (2017) 
and GoN's act such as Forest Act 2076 and National Parks and Wildlife Conservation Act, 1973 
were collected through its revision. Similarly, review of different reports on wildlives 
published on authentic sources like news portal of MoFE, DoFSC and DNPWC. Other 
important secondary sources of information are affected district profile and municipality 
profile. 

3.3.3 Socio-Economic and Cultural Parameters 
For socio-economic and cultural baseline study, a structured questionnaire was used to generate 
the information on settlement and individual households. Similarly, secondary data were also 
used for baseline information. 

i. Literature Review 
Based on previous experiences and the review of relevant literature associated with IEE and 
EIA studies of various road projects, demographic tables were developed. To fill these tables, 
a desk study was conducted in the office. All the relevant information associated with socio-
economic and cultural environment was reviewed. On the basis of the reviewed information, 
data gaps were identified and the following techniques were used to collect the remaining data. 

ii. Identification of PAFs and SPAFs 
The land owners/structure owners of the project affected area have been identified. These 
identified families were considered as Project Affected Families (PAFs). In addition, the 
families losing their residence irrespective of their land holding size and other off farm income 
and the families losing more than 25% or more of land were identified as Severely Project 
Affected Families (SPAFs). 

Data Collection Tools 
After identification of PAFs, their baseline information was collected by using the following 
techniques: Households’ Survey, Key Informant Interview, Public Consultation, Observation, 
and Photographs. 

• Households’ Survey 
A Socio-Economic survey of project affected households (whose land and house will be 
permanently acquired) was carried out. The household questionnaire was applied by a trained 
team of enumerators to solicit information from project affected families. The household 
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survey was conducted within 30% of the household (i.e. 64 no.) from the total affected 223 
household losing lands and structure. The questionnaire has been designed to cover 
demographic characteristics, basic health conditions, income and expenditure, water and 
sanitation related issues, attitude towards resettlement and expectations from the project etc. 

• Key Informant Interview (KII) 
A total of 10 Key Informant Interview was employed during the field visit to collect 
information on Project’s socio-economic and cultural activities. The municipality level 
checklist was designed to collect information on basic demographic and migration patterns, 
food sufficiency and cropping patterns, existence of user's group/committees, public facilities 
and infrastructure, labour force availability, existence of archaeological and religious sites etc. 

• Field Observation 
The field observation of the project site was made by the team of sociologist and support staff 
during December, 2015 AD (2072 B.S.) to collect the baseline information of the project area 
during Poverty and Social Assessment study and during November/December, 2016 AD (2073 
B.S.) to identify the potential environmental impact and the pertinent issues. And again, the 
team makes a field visit during February, 2022 AD (2078 B.S.) to ground truths all the baseline 
data of the study area. During the field visit, the team met the local stakeholders. Meetings 
were mainly focused on issues likely to arise due to implementation of the project, existing 
environment condition of the project area and views/concerns of stakeholders.  

3.4 Impact Evaluation Method 
The identified impacts were predicted and evaluated in terms of their level of significance. 
Impact evaluation was done with duly considerations of national policies, acts, rules, strategies, 
standards and guidelines. In impact evaluation, public concern, social impacts, scientific and 
professional evidence resource use and ecological damage was also considered. An interactive 
group method was applied for evaluating significance and importance of the socio-economic 
parameter. In this process, group of people (Experts and Stakeholders) were involved to 
evaluate the significance of impact of the project on the environment. Based on the experts and 
stakeholders’ judgement ranking of the impacts, numerical scale was developed to provide a 
qualitative assessment of various types of predicted impacts. These predicted impacts will be 
evaluated to know their environmental significance, taking into consideration the Magnitude, 
Extent and Duration as mentioned in the National EIA Guidelines, 1993 and EPR 2077. 
Magnitude of the Impact: The magnitude of impact is determined on the basis of each potential 
impact severity. It also indicates whether or not the impact is reversible. The magnitude of 
impact is considered to be serious if a major adverse impact cannot be mitigated. Moderate to 
minor unmitigated impacts of a similar nature would make the resources still usable but might 
cause inconvenience to the public. 
Extent of Impact: The extent of impact that is confined to the project site is known as site-
specific impact. If the impact of the proposed project is limited to the local level/project 
affected area alone, it is called a local impact. An impact is considered to be of regional level 
if it extends beyond the local level.  
Duration of Impact: Generally, an impact that lasts for only 3 years after project initiation may 
be classified as short term; an impact that continues for more than 3 years but less than 20 years 
may be considered as medium term; and an impact that lasts beyond 20 years is considered to 
be long term. The types of impact produced during different phases of construction of a project 
are generally of a temporary nature. 
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3.5 Impact Categorization and Mitigation Measures 
A matrix will be developed to determine the probable impacts categorization with respect to 
magnitude, extent and duration. Mitigation measures will be proposed for likely adverse 
impacts on physical, biological, socio-economic and cultural environment and a matrix will be 
developed for the same. The Table 3.2 shows the Impact Ranking Methodology.  

Table 3.2: Impact Ranking Methodology 
Magnitude Extent Duration Types 
Description Rank Description Rank Description Rank 
High/ Major 60 Regional 60 Long Term 20 Direct 
Medium/ 
Moderate 

20 Local 20 Medium Term 10 Indirect 

Low/ Minor 10 Site specific 10 Short Term 05  
Source: National Environmental Impact Assessment Guidelines, 1993 

3.6 Significance of the Impact 
Significance of the impact will be determined after the addition of the impact values for 
magnitude, extent and duration of the impacts. 

Table 3.3: Significance of Impact 
Total Impacts’ Rank Significance of Impacts 
<45 Insignificant 
45-75 Significant 
>75 Very Significant 

Source: National Environmental Impact Assessment Guidelines, 1993 

3.7 Environmental Monitoring 
An environmental monitoring plan was proposed for baseline, compliance and impact 
monitoring for physical, biological, socio-economic and cultural environment. A monitoring 
schedule, monitoring parameters and responsible agencies for monitoring activities was 
explained. An Environmental impact summary of the proposal was developed, which explains 
about the project activities, identified environmental impacts associated with these activities, 
impact prediction in terms of their magnitude, extent and duration, relevant pragmatic 
mitigation measures and the responsible agency for implementing these mitigation measures. 
As per EPR 2020, Rule 45(1), proponent will individually prepare and submit the impact 
monitoring report of Construction and Operation Phase to the concerned institutions or 
department in the duration of every 6 months. Also, the ADB will be responsible for monitoring 
of project’s impacts in every 6 months during its construction and operation phase. 

3.8 Public Hearing 
The notice regarding the public hearing was published on Chitwan Post on 2078/11/12 (Local 
Daily). The invitation letters issued by PD ADB for public hearing were dispatched to offices 
like District Coordination Committee, District Administration Office of Tanahu and Gorkha. 
Similarly, dispatched to Illaka Police Office, Abukhireni as well as affected ward officers of 
Aabukhaireni RM (2, 3 and 4) and Sahid Lakhan RM (ward no. 3) and other concerned 
agencies. Apart from this, representatives of local clubs of Aabukhaireni, Sahid Lakhan RM 
and DFOs of Abukahireni and Sahid Lakhan along with local people were also invited. Public 
hearing was conducted in Abukhaireni Rural Municipality Hall on 2078/11/14 and Sahid 
Lakhan Rural Municipality ward no. 3 premises on 2078/11/14 where 23 and 65 participants 
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attained the event respectively. Public hearing was conducted in Ichhakamana Rural 
Municipality Hall on 2078/12/16 where 39 participants attained the event. 
Altogether, there were 127 participants including stakeholders as well as locals from the DIZ. 
Major issues/suggestions in the public hearing were collected and presented in the Impact 
Section (7.4) as well as in Appendix 5 of the report. 

3.9 Preparation of EIA Report 
Based on the analysis of impacts and their nature, appropriate beneficial impacts maximization 
measure and adverse impacts mitigation measures were prepared. Such measures were based 
on site specific issues, past experience on similar projects, and expert judgments. Monitoring 
plan for the implementation of mitigation measures was prepared. Based on above, 
Environmental Management Action Plan (EMAP) has been prepared including defined 
activities, their impacts, mitigation measures, their methodology, implementation schedule, 
responsible and supervisory agency to implement such measures and cost for mitigation as well 
as monitoring activities. EIA report was prepared including all the above said details in the 
format prescribed in Rule 3 of EPA 2076 and Schedule 12 of the EPR 2077. 
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CHAPTER 4: REVIEW OF RELEVANT POLICIES, ACTS, RULES, 
GUIDELINES AND CONVENTIONS 

The prevailing plans, policies, acts, rules/ regulations, guidelines, standards, conventions and 
strategies related with the development of the road projects in Nepal were reviewed during the 
preparation of EIA report. The objective of the review of legislative provision is to understand 
existing policy provision that is applicable for the implementation of the project and to ensure 
meeting these legal provisions during different phases of project implementation. The 
applicable legislative provisions reviewed are presented here under. 

4.1 CONSTITUTION OF NEPAL 
The article 30 (1) of constitution has granted ‘every person shall have the right to live in clean 
and healthy environment’ as a fundamental right for the people. The victim shall have the right 
to obtain compensation, in accordance with law, for any injury caused from environmental 
pollution or degradation. 
Article 51 of the constitution mentions about pursuing policies to develop balanced, 
environment friendly, quality and sustainable physical infrastructures, while according priority 
to the regions lagging behind from development perspective. The article also mentions about 
sustainable development. 

4.2 POLICIES AND PLANS 

• Fifteenth Plan (Fiscal Year 2076/77-2080/81) 
Fifteenth Plan 2076 has focused its objectives to extend road network keeping the net 
transportation cost at minimal level and continue upgrading as well as maintenance work to 
ensure regular road connectivity. This policy has established multiple working area plans. It 
has planned to ensure balanced development in considering provincial level balanced 
infrastructure development while establishing express highway, tunnels and other modern 
infrastructure based on master. It has also ensured the contract only after completion of all 
designed reports as well as declaration of Row of the road. Furthermore, it has also been 
planned to promote modern infrastructure construction through adoption of modern technology 
as well as providing surplus input on activities such as bioengineering. 

• Nature Conservation National Strategic Framework for Sustainable Development 
(NCNSFSD), 2015 – 2030 (2071/2085) 

The National Conservation Strategy of Nepal aims to satisfy the basic needs of the people of 
Nepal (whether material, spiritual or cultural); to ensure the sustainable use of Nepal's land and 
renewable resources; to preserve the biological diversity of Nepal in order to maintain and 
improve the variety and quality of crops and livestock and to maintain the variety of wild 
species both plant and animal; and to maintain the essential ecological and life-support systems 
such assoil regeneration, nutrient recycling and the protection and cleansing of water and air. 

• 20 Year Road Plan, 2059-2079 
The GoN has formulated a 20 Year Road Plan. Nepal's road network can be broadly divided 
into two parts: the Strategic Road Network (SRN) and the Rural Roads (RR). The SRN is 
currently being updated to include approximately 5500 kilometers of completed and proposed 
national highways and feeder roads. It carries most of the road traffic and provides the national 
transportation links between main centers and to neighboring countries. Within the SRN is the 
loosely defined core road network (CRN). It comprises approximately 1,500 km of national 
highways with the highest traffic volumes (greater than 1,000 vehicles per day). The CRN 
carries the bulk of longer distance commercial traffic movements, linking all major commercial 
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centers, economic centers and main border crossings. The RR comprises approximately 4,600 
km of district roads, plus trails, tracks and suspension bridges. 

• National Biodiversity Strategy and Action Plan, 2071-2077 
The Action Plan designed for the period 2014-2020 is aimed to provide a strategic framework 
for the conservation of Nepal’s biodiversity. The National Biodiversity Strategy and Action 
Plan have been prepared with a 35-year vision of “conservation of biodiversity for sound and 
resilient ecosystems and national prosperity”. The overall goal is to significantly enhance the 
integrity of Nepal’s ecological systems by 2020, thereby contributing to human well-being and 
sustainable development of the country. 
The policy mentions about the four approaches for land acquisition: Voluntary donation, direct 
negotiation, Land development program and Expropriation. 

• National Environment Policy, 2076 

The policy has created new version for the management of pollution, waste along with 
maintenance of greenery to ensure people's right to live in a healthy and hygienic environment. 
Similarly, the policy has objectives of mainstreaming the environmental concerns in 
development activities. It has emphasized to promote reuse and recycle of the waste. To 
prevent, control and minimize the pollution has proposed following policies and strategies; 
efficient structures will be formed to prevent, control and minimize the pollution; 
•  Promotion of environment friendly vehicles; 
•  Waste segregation as well as promotion of reuse and recycle technique; 
•  To maintain the hygienic aquatic environment direct release of polluted water, sewage and 
solid waste to the water bodies will be prevented. While managing the solid and liquid waste, 
appropriate mitigation measures shall be imposed to the source and minimize the potential 
adverse impacts on downstream area. 

• National Climate Change Policy, 2076 
The Government has followed a theme-based approach in formulating Climate Change Policy, 
2076 (BS). The strength of the policy, 2019 is the inclusion of guiding principles which are 
related to common but differentiated responsibilities and capabilities, need for internalization 
of climate change aspects in relevant policies, plans and programs, sustainable development, 
equity, public participation, coordination and cooperation, science-based decision-making, and 
balance between national priorities and international relations (with priority on climate change 
adaptation). 

• National Forest Policy, 2075 
This policy focuses on sustainable management of forest in Nepal. It emphasizes for green 
economy, employment generation, tourism development, carbon sequestration, biodiversity 
conservation and watershed management, to contribute for country’s prosperity as national 
goal. This policy is related to overall management of forest for development of user’s group, 
cooperatives, forest entrepreneurs, medicinal plants and NTFPs entrepreneurs. As country is 
newly structured in three federal systems with three type of government, this policy also defines 
roles and responsibilities and resource mobilization of forest by three types of governments. 

• Land Use Policy, 2072 
Land use Policy is a policy document relating to limits and protection of Land and Land 
Resources, optimum use and effective management thereto. 
The National need of this policy is to ascertain of environment-friendly construction-works by 
making optimum use of Lands and Land Resources in keeping with a balance between the 
environment and development, to develop a hygienic, beautiful, well-facilitated and safe 
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human settlement; to enhance a planned and sustainable urbanization of the country, and to 
achieve sustainable and inclusive economic boost up through devising and executing of all 
regional development plans of the country under a level-wise Land Use Plans. The vision of 
this Policy is to make optimum use of available Lands and Land Resources in pursuit of 
sustainable social, economic and ecological developments and prosperity of the country as 
well. 

• Land Acquisition, Resettlement and Rehabilitation Policy for infrastructure 
development project, 2071 B.S. 

The main goal of this policy is to improve social and economic status of project affected 
families by providing fair and adequate compensation, appropriate resettlement and 
rehabilitation assistances. Its main objective is to create conducive environment for timely 
completion of the project by simplifying land acquisition, valuation, compensation, and 
resettlement and rehabilitation process. This policy asks to carry out meaningful consultation 
with affected persons and vulnerable groups and provide compensation on time based on 
current market value. 

• National Transport Policy, 2058 
This policy states, among others, that the entire process of land acquisition and transferring of 
land ownership to the project shall be established prior to the commencement of road project 
implementation. Equally, a basis for livelihood shall be established to the fully displaced 
families by way of rehabilitation or by any other means. 

• Environmental Assessment in the Road Sector of Nepal: A Policy Document, 
GESU/DoR, 2056 

The purpose of the Policy Document is to explain, basically the DoR Engineers on what 
environmental assessment procedures involve and to propose a straight forward set of 
procedures which make it workable and useful. The document lists Screening, IEE, Scoping, 
EIA and Monitoring as the five main types of environmental assessment activities. The 
different phase when a particular type of EA is required is also listed in the document. The 
document lists the category of environmental adverse impacts, the problems and their general 
mitigation measures. The document then guides the various steps to be taken while carrying 
out an EA. Indicative environmental monitoring checklist is given in the document. 

4.3 ACTS 

• Environment Protection Act, 2076 
The EPA, 2076 recognizes the interdependence between development activities and the 
environment; and emphasizes the proper use and management of natural resources. This Act 
provides the legal basis for EIA study and implementation and stresses the minimization of 
adverse impacts on the physical, biological and socio-economic environments. Sections 3 and 
4 require that the project proponent conduct an IEE or EIA of the proposed Project and obtain 
approval from the concerned agency or ministry for project implementation. 
The EPA empowers to prohibit the use of fuel, equipment or plant which may have adverse 
effects on the environment, and includes provisions for Environmental Inspectors to monitor 
construction and ongoing infrastructure and development projects. The EPA, 2076 is 
mandatory and forms the basis for environmental studies of the development project. 
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• Forest Act, 2076 
The forest Act, 2076 is expedient to amend and consolidate the prevailing laws on forests in 
order to manage the national forests as the Government managed forest, forest protection zone, 
community forest, partnership forest, lease-hold forest and religious forest and to make 
contribution to national prosperity by protecting, promoting and utilizing the wildlife, 
environment, watersheds and bio-diversity, while promoting the private, public and urban 
forests. 

• Labor Act, 2074 
According to the Labor Act 2017, section 4 on employment of workers and employees, and 
subsection 3 on workers or employees engaged in any contract work of a permanent nature in 
any enterprise will also be made permanent under subsection (2). Under section 5, no child will 
be employed. Except in prescribed circumstances, minors and women may ordinarily be 
employed for the period from 6 a.m. to 6 p.m. Women may be employed like men after making 
appropriate arrangements on the basis of mutual agreements between the general manager and 
the employees or workers in question. All labors should be provided safety equipment such as 
helmets, gloves etc. during works. The Labor Act will be followed in all the works carried out 
under the Project. 

• Solid Waste Management Act, 2068 
The objectives of the act include maintaining a clean and healthy environment by minimizing 
the adverse effects of solid waste on public health and the environment. The act mandates local 
bodies to take the necessary steps to promote reduce, reuse, and recycle (3R), including 
segregation of MSW at source. It also authorizes the local bodies to formulate rules, by-laws, 
and guidelines. 

• Road Board Act, 2058 
The Road Board Act, Section 14 has provisioning mandate to the road-related body to submit 
to the Board an annual programme regarding repair and maintenance of the roads each year 
within the prescribed time-limit, setting out the roads which it intends to repair and maintain. 
It has to give information of such programme to the Ministry. 

• Child Labor (Prohibition and Regularization) Act, 2056 
Child related Act, 2048 (1993) and Child Labor (abolition and regulation) Act, 2056 (2001) 
are the major acts related to child labor in Nepal. The Child Labor (Abolition and Regulation) 
Act, 2056 (2001), Article 3, Clause 1 prohibited for labor employment any child below the age 
of 14 years. Clause 2 prohibit child below 16 years to work in risk-prone sectors such as public 
transportation and construction related works. 

• Motor Vehicles and Transport Management Act, 2049 
The Act defines and prescribes necessary standards for vehicles emission and mechanical 
condition for vehicle registration by the Transport Management Office (TMO) and the TMO 
can deny a permit based on environmental factor. Standards are set for petrol and diesel engine 
under the Nepal Vehicle Mass Emission Standard 1999. 

• Soil and Watershed Conservation Act, 1982 (2039) 
The Act was created to manage the watersheds of Nepal. Section 2 (B) of the Act defines soil 
and watershed conservation. According to section 3, the GoN may declare any area as a 
protected watershed area and can acquire such land by giving written notice. Determination of 
the compensation rate for private land for this purpose shall be in consultation with local 
authorities. Section 10 of the Act identifies activities that are prohibited in areas where natural 
disasters have occurred or are expected to occur. This act will guide watershed conservation 
during the implementation of the project. 
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• Land Acquisition Act, 2034 
Land Acquisition Act, 2034 (1977) with amendment in 2049 (1993) guides the compulsory 
acquisition of land in the country. Government can acquire land at any place in any quantity 
by giving compensation pursuant to the Act for the land acquired for any public purposes or 
for operation of any development project initiated by government institutions (Section 3 and 
4). The powers given under these sections are very broad as government is empowered to 
acquire any land in the name of public works. 

• Public Road Act, 2031 
The Public Road Act, 1974 has been enacted to ensure the construction and operation of the 
road projects smoothly. Section 3 of the Act empowers GoN to prohibit the construction of 
permanent structures (buildings) in the prescribed distance from the road, i.e. the Department 
of Roads (DoR) has the authority over everything within the boundaries of the road. The DoR 
may acquire the land temporarily and other property adopting compensatory measures during 
the construction, rehabilitation and maintenance of the public road (Sections 14 and 15). The 
Act obliges the DoR to plant trees on both sides of the road and hand it over to the local bodies 
(Municipality) for their management (Section 16). The Act also empowers the DoR to operate 
quarries and borrow pits and other facilities during the road construction (Section 17). In sum, 
the Act facilitates the construction of this road by even acquiring land and property including 
for the execution of construction materials and development of other facilities during road 
construction through compensation as negotiated and as well as to maintain greenery along the 
roadside. 

• Aquatic Animal Protection Act, 1960 (2017) 
The Aquatic Animal Protection Act, 1960 provides the legislative protection of the aquatic 
habitats. The section three (3) of the Act renders punishment to any party introducing 
poisonous, noxious or explosive materials into the water source or destroying any dam, bridge 
or water system with the intent of catching or killing aquatic life. The section four (4) empowers 
the government to prohibit catching, killing and harming certain kinds of aquatic animals 
through notification in the Nepal Gazette. 

4.4 RULES AND REGULATIONS 

• Forest Regulation, 2079 
According to Rule (87) of Forest Rule 2079; all the projects need to design in such a manner 
that it will use minimal/no forest area. In case of no option to use the forest area, Rule (91) 
provisioned that Nepal Government shall provide forest land for the national priority project. 
The project shall compensate the forest land to the Forest Authority. Compensation of the forest 
area as well as plantation can be made in equivalence cost. Compensation of forest land will 
be part as part the provision in rule 92 and rule 93. According to rule (102), it is responsibility 
of either project to make available the technical persons for the tree cutting process to find the 
no. of trees to be cleared. Project need to follow the provisions mentioned under the rule 102 
and get approval of tree cutting permit. Examined report has to be submitted to Directorate for 
verification. DFO will issue the cutting permit after getting approval from forest Directorate. 

• Environment Protection Rules, 2077 
The EPR, 2077 establishes the process to be followed during the preparation and approval of 
Scoping, Terms of Reference for EIAs, and the preparation of IEE or EIA reports for proposed 
Projects. It also includes provisions for compliance with findings included in the IEE and/or 
EIA reports; monitoring and environmental auditing; prevention and control of pollution; 
description of the functions, duties and powers of Environmental Inspectors; conservation of 
national endowments; establishment of environmental laboratories; mechanisms for operating 
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the environmental conservation fund; rights to environmental compensation; and other related 
matters. 

• Labor Rules, 2075 
Rule 7 is concern with occupational safety and health policy. Employers are required to 
maintain an occupational health and safety policy including provisions related to arrangements 
Employee’s safety and security, Employee’s health, probable accident in workplace, 
precautions to be taken while operating devices and machines in workplace and precautions to 
be taken while using chemical substances. The Labor Rules has provided the detail safety 
measures to be followed by Employer.  
 

• Solid Waste Management Rules, 2070 
Rule 3 mentions about segregation and management of solid waste, rule 4 about discharge of 
solid waste and rule 5 about discharge and management of harmful and chemical waste. 

• Child Labor (Prohibition and Regulation) Rules, 2062 
This Rule was framed in exercise of powers conferred by section 27 of the Child Labor 
(Prohibition and Regulation) Act, 2056. Before, employing a child as a Labor an application 
shall be filed in the Labor office to examine his /her health in relation to his/her ability and 
inability to do the work, mentioning about the nature of the work and the age of the child. A 
child working in an Enterprise shall get the monthly remuneration and allowance not less than 
prescribed by the Government of Nepal by publishing a notice in Nepal Gazette from time to 
time. A child working in an Enterprise shall get at least Thirteen days public holiday with full 
salary each year. A child who goes to school shall get 10 days educational leave during the 
annual examination in a year. 

4.5 GUIDELINES AND MANUALS 

• Procedures for National Priority Project to Acquire National Forest Land with 
Standards, 2076 

This procedure has been formulated as per Section 72 (Ka) of Forest Act 2049. According to 
Sub-section 1 of Section 4, if any proposed project lies in National Forest, the concerned party 
should conduct IEE or EIA according to the prevailing EPA and EPR. According to Section 17 
of this procedure, the project proponent itself will be responsible to remove the trees on its own 
cost and hand over the forest resources to the concerned forest office. They should plant the 
saplings as per forestry norms if the project is subjected to remove the trees. They will be 
responsible to take care and protect the planted tree for five years with the co-ordination with 
concerned forest office. 

• Forest Products Collection and Sale/Distribution Guidelines, 2073 
The clauses 3 to 10 of the guidelines have specified various procedures and formats for getting 
approvals for vegetation clearance, delineation of lands for vegetation clearance, evaluation of 
the wood volume etc. and government offices and officials are responsible for the approval. 
These provisions have a direct relevance to the development of the project and need compliance 
to these provisions. 

• Occupational Safety and Health Guidelines, 2074 
This guideline guides all projects under DoLIDAR with basic principles for working safely on 
construction sites and for ways for Contractors and managers to manage the safety and health 
on site.  
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• Reference Manual for Environmental and Social Aspects of Integrated Road 
Development, MoPIT/DoR, 2003 (2059) 

The Manual is designed to help integrate social and environmental considerations, including 
public involvement strategies, with technical road construction practices. It suggests stepwise 
process of addressing E & S issues alongside the technical, financial and others. The Manual 
is a suggestive, and not exhaustive, and advise and recommends various environmental and 
social approaches, actions and strategies to assist developers in following mandatory 
requirements of the law and improving public involvement. 

• Roadside Bio-Engineering- Site Hand Book, DoR, GoN, 2056 
This handbook provides information needed to design, plan, implement and maintain roadside 
bio-engineering works. It also covers the establishment and maintenance of bio-engineering 
nurseries. 

• Environmental Management Guidelines, GESU/DoR, 2055 
This guideline assists to integrate environmental consideration in each phase of project cycle. 
The guideline consists of environmental mitigation measures to be incorporated into Road 
projects, procedures for public participation, and socio-economic consideration.  

• Guidelines for Environmental Management in Road Sector, 1999 (2055) 
This guideline assists to integrate environmental consideration in each phase of project cycle. 
The guideline consists of environmental mitigation measures to be incorporated into Road 
projects, procedures for public participation, and socio-economic consideration. 

• EIA Guidelines for Forestry Sector, 2052 
Within the framework of the National EIA Guidelines, GoN has prepared and implemented 
separate EIA Guidelines for Forestry Sector which is also related with the project. These 
guidelines encourage the proponent to identify the likely impacts of the project on environment. 
The forestry sector EIA guidelines aim to facilitate the sustainable use of forest resources for 
the socio-economic development and to meet the basic needs of the communities for forest 
products. 

• National Environmental Impact Assessment (EIA) Guidelines, 2050 
The guideline assists mechanisms for conducting Environmental Assessment. This guideline 
guides in project screening, scoping, identifying project impacts, adopting mitigation measures, 
monitoring, evaluating impacts, community participation and report preparation.  

4.6 ENVIRONMENTAL STANDARDS 

• National Road Standard, 2070 
Nepal Road Standards- 2027 (Second Revision 2070), applies to all Strategic Roads in rural 
areas being constructed within Nepal. Based on this standard, standard designs for roads and 
bridges including typical drawings were prepared. 

• National Ambient Air Quality Standard, 2069 
National Ambient Air Quality Standard is established for various parameters such as TSP, 
PM10, Sulphur Dioxide, Nitrogen Dioxide, Carbon Monoxide, Lead, Benzene, PM2.5 and 
Ozone. The standard states that the maximum concentration stated for averaging time of 24 
hours for TSP, PM10, Sulphur Dioxide, Nitrogen Dioxide, and PM2.5 and the maximum 
concentration stated for averaging time of 8 hours for Carbon Monoxide and Ozone should be 
under standard limit for at least 95% duration for one fiscal year and should not exceed 
maximum concentration for 18 days in 365 days. No any parameters shall exceed its maximum 
concentration limit for two consecutive days within one year. 
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Table 4.1: National Ambient Air Quality Standards for Nepal, 2012 
Parameters Units Averaging Time Concentration in Ambient 

Air, Maximum (ug/m3) 
TSP (Total Suspended 
Particles) 

µg/m3 Annual 230 

  24 hours  
PM10 µg/m3 Annual 120 
  24 hours  
PM2.5 µg/m3 24 hours 40 
    
Sulphur Dioxide µg/m3 Annual 50 
  24 hours  
Nitrogen Dioxide µg/m3 Annual 40 
  24 hours  
Carbon Monoxide µg/m3 8 hours 1000 
    
Lead µg/m3 Annual 0.5 
    
Benzene µg/m3 Annual 5 
    
Ozone µg/m3 8 hours 157 

(Source: Ministry of Environment, Science and Technology, Nepal Gazette 2069/07/13) 

• National Ambient Sound Quality Standard, 2012 (2069) 

Table 4.2:Recommended Noise Exposure Limits for the Work Environment 
Types of Environment  Noise Limit Leq (db) 

 Day Night 

Industrial Area 75 70 

Commercial Area 65 55 

Rural Settlement Area 45 40 

Urban Residential Area 55 50 

Mixed Residential Area 63 55 

Peaceful Area 50 40 

Source: Ministry of Environment, Science and Technology, Nepal Gazette 2069/07/13 

• National Diesel Generator Emission Standard, 2069 
The GoN has introduced the National Diesel Generator Emission Standard (NDGES) for new 
and in-use diesel generators with a capacity of 8 kW-560 kW. The emissions limits are set for 
four major pollutants: CO, HC, NOx, and PM. Generators used for the project should comply 
with the emissions limit. 

1. Emissions Limits (g/kWh) for Imports of New Diesel Generators 
Table 4.3: Emissions Limits (g/kWh) for Imports of the New Generators 

Category (kW) CO HC+NOX PM 
Kw < 8 8.00 7.50 0.80 
8= kW < 19 6.60 7.50 0.80 
19= kW < 37 5.50 7.50 0.60 
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Category (kW) CO HC+NOX PM 
37 = kW <75 5.00 4.70 0.40 
75 =kW<130 5.00 4.00 0.30 
130 = kW <560 3.50 4.00 0.20 
Note: This standard is equivalent to EURO III or INDIA III 

Source: Ministry of Environment, Science and Technology, Nepal Gazette 2069/07/13 

2. Emissions Limits (g/kWh) for In-use DG Sets 
Table 4.4: Emissions Limits (g/kWh) for In-use DG Sets 

Category (kW) CO HC NOX PM 
Kw < 8 8.00 1.30 9.20 1.00 
8= kW < 19 6.60 1.30 9.20 0.85 
19= kW < 37 6.50 1.30 9.20 0.85 
37 = kW <75 6.50 1.30 9.20 0.85 
75 =kW<130 5.00 1.30 9.20 0.70 
130 = kW <560 5.00 1.30 9.20 0.54 
Note: This standard is equivalent to EURO III or INDIA III 

Source: Ministry of Environment, Science and Technology, Nepal Gazette 2069/07/13 

a) Sampling collection point should be located at one-third of the DG set stack height. 
b) kW= Power Factor * kW 
c) Testing Methodology: Should be according to ISO 8178 or equivalent to ISO 8178 standard set by the 

manufacturing country. 
 

• Nepal Vehicle Mass Emission Standard, 2069 
Nepal Vehicle Mass Emission Standard 2069 has been enforced so as to enhance environmental 
cleanliness at the sites important from the cultural, religious and touristic perspectives, and to 
offer people an environment where they can inhale fresh air. This standard entailed about the 
types of documents related to positive ignition engines, type approval and conformity 
assessment requirements of imported petrol and diesel driven vehicular means equivalent to 
the Euro 3 will only be operated as per the standard. Thus, this standard allows the movement 
of environment friendly zero emissions vehicles complying with the Euro III standard and 
restricts the earlier Euro I vehicles. 

• Nepal Bridge Standard, 2067 
Department of Roads (DOR) has formulated these standards with a view to establish a common 
procedure for design and construction of road bridges in Nepal. All permanent bridges shall be 
designed for a design life of minimum 50 years. Traffic projections shall be made for a period 
of 30 years and designed for a design discharge of 100 yrs. return period. 
As per Nepal Bridge Standards 2067, Classification of bridges shall be as follows: 

• Culvert: Length up to 6m 
• Minor Bridge: When length ≤ 50m (with span ≤ 25m) 
• Major Bridge: When span >25m or length >50m (with smaller spans) 
• Special Bridge: Bridge that require special design considerations, whose construction 

features (e.g. concrete girder bridges with >50m span, steel truss >100m span, arch 
bridges, suspension bridges, cable-stayed bridges and other non-standard bridges) 

The standard has provided guidelines for geometric standards (carriageway, footpath, curbs 
and safety curbs (bridge barriers), carriageway drainage, clearances (vertical & horizontal or 
lateral), Minimum Free board, and Bridge Loadings, etc. Railings, Material Specification, 
provision of carrying utilities (electricity, water, telephones, cables, etc.). 
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• National Drinking Water Quality Standards, 2079 
Table 4.5: National Drinking Water Quality Standards, 2079 

Type Compulsory Test 
Parameters 

Unit Maximum 
Concentration 
Limits 

Remarks 

Physical Turbidity NTU 5  NHBGV 
pH - 6.5-8.5* NHBGV 
Color TCU 5  NHBGV 
Taste & Odor - Should not be 

objectionable 
NHBGV 

Electrical 
Conductivity 

µs/cm 1500 NHBGV 

Chemical Iron mg/L 0.3 (3) NHBGV 
Manganese mg/L 0.2 NHBGV 
Arsenic mg/L 0.05 NHBGV 
Fluoride mg/L 0.50-1.50 HBGV 
Ammonia mg/L 1.50 NHBGV 
Chloride mg/L 250 NHBGV 
Sulphate mg/L 250 NHBGV 
Nitrate mg/L 50 HBGV 
Copper mg/L 1 NHBGV 
Zinc mg/L 3 NHBGV 
Aluminium mg/L 0.20 NHBGV 
Total Hardness mg/L 500 NHBGV 
Residual Chlorine mg/L 0.1-0.50 HBGV 

Micro Biological E. Coli CFU/100 ml 0 HBGV 
*These values suggest minimum & maximum limit. 
( ) The value inside bracket is valid if there is no alternative. 
 
 

Type Parameters Unit Maximum 
Concentration 
Limits 

Remarks 

Physical Total Dissolved 
Solids 

mg/L 1000 NHBGV 

Chemical Calcium mg/L 200 HBGV 
Lead mg/L 0.01 HBGV 
Cadmium mg/L 0.003 HBGV 
Chromium mg/L 0.05 HBGV 
Cyanide mg/L 0.07 HBGV 
Mercury mg/L 0.001 HBGV 
Nitrites mg/L 3 HBGV 

Micro Biological Total Coliform CFU/100 ml 0 HBGV 
HBGV: Health Based Guideline Value 
NHBGC: Non-Health Based Guideline Value 
Source: Government of Nepal, Ministry of Water Supply 

  

Added Test Parameters under risk and relevancy 



Environmental Impact Assessment (EIA)  Mugling-Abukhaireni Road 

4-11 
 

• Nepal Water Quality Guidelines for the Protection of Aquatic Ecosystems 
Table 4.6: Nepal Water Quality Guidelines for the Protection of Aquatic Ecosystems 

S. N. Parameters Name Target Water 
Quality Range 

Chronic Effect 
Value 

Acute Effect 
Value 

1 Aluminium (mg/l) At pH <6.5:5 10 100 
At PH >6.5:10 20 150 

2 Ammonia (µg/L) < 7 <15 <100 
3 Arsenic (µg/L) < 10 <20 <130 
4 Atrazine (µg/L) < 10 <19 <100 
5 Cadmium    

 Soft Water (60 mg/l CaCO3) <0.15 0.3 3 
 Medium Water (60-119 mg/l) <0.25 0.5 6 
 Hard Water (120-180 mg/l) < 0.35 0.7 10 
 Very Hard (>180 mg/l) < 0.40 0.8 13 

6 Chlorine (Residual) (µg/L) < 0.2 0.35 5 
7 Chromium (VI) (µg/L) 7 10 200 
8 Chromium (III) (µg/L) < 12 24 340 
9 Copper (µg/L)    

 Soft Water (60 mg/l CaCO3) < 0.3 0.53 1.6 
 Medium Water (60-119 mg/l) < 0.8 1.5 4.6 
 Hard Water (120-180 mg/l) < 1.2 2.4 7.5 
 Very Hard (>180 mg/l) < 1.40 2.8 12 

10 Cyanide (µg/L) 1 4 110 
11 Dissolved Oxygen (% 

saturation) 
80-120 > 60 > 40 

12 Endosulphan (µg/L) < 0.01 0.02 0.2 
13 Fluoride (µg/L) < 750 1500 2540 
14 Iron The iron concentration should not be allowed to vary by more 

than 10% of the background dissolved iron concentration or a 
particular site or case, at a specific time. 

15 Lead (µg/L)    
 Soft Water (60 mg/l CaCO3) < 0.2 0.5 4 
 Medium Water (60-119 mg/l) < 0.5 1.0 7 
 Hard Water (120-180 mg/l) < 1.0 2.0 13 
 Very Hard (>180 mg/l) < 1.2 2.4 16 

16 Manganese (µg/L) <180 370 1300 
17 Mercury (µg/L) < 0.04 0.08 1.7 
18 Nitrogen (inorganic) Inorganic nitrogen concentrations should not be changed by 

more than 15 % from that of the water body under local 
unimpacted conditions at any time of the year; 
The trophic status of the water body should not increase above 
its present level, though a decrease in trophic status is 
permissible (see Effects); 
The amplitude and frequency of natural cycles in inorganic 
nitrogen concentrations should not be changed. 

19 pH    
 All aquatic ecosystems pH values should not be allowed to vary from the range of the 

background pH values for a specific site and time of day, by 
>0.5 of a pH unit, or by >5%, and should be assessed by 
whichever estimate is more conservative. 

20 Phenols (µg/L) < 30 60 500 
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S. N. Parameters Name Target Water 
Quality Range 

Chronic Effect 
Value 

Acute Effect 
Value 

21 Phosphorus (inorganic) All surface waters- Inorganic phosphorus concentrations should 
not be changed by >15% from that of the water body under 
local, unimpacted conditions at any time of the year; 
 The trophic status of the water body should not increase above 
its present level, through a decrease in trophic status is 
permissible (see Effects); 
The amplitude and frequency of natural cycles in inorganic 
phosphorus concentrations should not be changed. 

22 Selenium (µg/L) < 2 5 30 
23 Temperature (All Aquatic 

Ecosystems) 
Water temperature should not be allowed to vary from the 
background average daily water temperature considered to be 
normal for that specific site and time of day, by >2°C, or by 
10%, whichever estimate is the more conservative. 

24 Total Dissolved Solids (all 
inland waters 

-TDS concentrations should not be changed by > 15 % from the 
normal cycles of the water body under un impacted conditions at 
any time of the year; 
-The amplitude and frequency of natural cycles in TDS 
concentrations should not be changed. 

25 Total Suspended Solids (All 
inland waters 

Any increase in TSS concentrations must be limited to <10% of 
the background TSS concentrations at a specific site and time. 

26 Zinc (µg/L) <2 3.6 36 
Source: Environment Statistics of Nepal, 2019  

• Nepal Water Quality Guidelines for Irrigation Water 

Table 4.7: Nepal Water Quality Guidelines for Irrigation Water 
S.N
. 

Parameter Maximum 
Concentratio
n Limits  

Remarks 

Physical Constituents:  
1 pH 6.5-8.5 Adverse effects on plants 

outside this range 
2 Suspended Solids < 50 mg/l Above the limit problem with 

sedimentation and irrigation 
system 

3 Electrical Conductvity < 40 mS/m Upto 540mS/m depending 
upon sensitivity of crops. 

Chemical Constituents: 
1 Aluminium < 5.0 mg/l Upto 20mg/l max. acceptable 

conc. 
2 Arsenic < 0.1 mg/l >2mg/l creates severe problem 
3 Beryllium < 0.1 mg/l 0.1-0.5 mg/l max. acceptable 

conc. 
4 Boron < 0.5 mg/l Upto 15mg/l depending upon 

species. 
5 Cadmium < 0.01 mg/l 0.01-0.05 mg/l max. 

acceptable conc. 
6 Chloride < 100 mg/l Upto 700 mg/l depending 

upon species 
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S.N
. 

Parameter Maximum 
Concentratio
n Limits  

Remarks 

7 Chromium < 0.1 mg/l Upto 1.0 mg/l max. acceptable 
conc. 

8 Cobalt < 0.05 mg/l Upto 5.0 mg/l max. acceptable 
conc. 

9 Copper < 0.2 mg/l Upto 5 .0 mg/l max. 
acceptable conc. 

10 Fluoride < 2.0 mg/l Upto 15 mg/l max. acceptable 
conc. 

11 Iron < 5.0 mg/l 
(non-toxic) 

>1.5 mg/l creates problem in 
drip irrigation system 

12 Lead < 0.2 mg/l Upto 2.0 mg/l max. acceptable 
conc. 

13 Lithium < 2.5 mg/l For citrus <0.75 mg/l 
14 Manganese < 0.02 mg/l Upto 10 mg/l max. acceptable 

conc. 
15 Molybdenum < 0.01 mg/l Upto 0.05 mg/l max. 

acceptable conc. 
16 Nickel < 0.2 mg/l Upto 2.0 mg/l max. acceptable 

conc. 
17 Nitrogen (Inorganic) < 5 mg/l Higher concentration may 

affect sensitive plants and may 
contaminate ground water 

18 Selenium < 0.02 mg/l Upto 0.05 mg/l max. 
acceptable conc. 

19 Sodium Absorption Ratio (SAR) < 2.0 Upto 10 depending upon 
sensitivity of crops. 

20 Sodium < 70 mg/l Upto 460 depending upon 
sensitivity of crops 

21 Total Dissolved Solids (as EC) < 40 mg/l Upto 540 mS/m depending 
upon sensitivity of crops 

22 Uranium < 0.01 mg/l Upto 0.1 mg/l max. acceptable 
crops 

23 Vanadium < 0.1 mg/l Upto 0.1 mg/l max. acceptable 
crops 

24 Zinc < 1.0 mg/l Upto 5 mg/l max. acceptable 
crops 

Microbiological Constituents 
1 Coliforms (faecal) < 1 

count/100ml 
1-1000 count/100ml could be 
used for plants for which 
edible parts are not wetted. 

Source: Environment Statistics of Nepal, 2019  

4.7 CONVENTIONS 
Nepal is signatory to many international conventions, which deal with the protection of 
environment. A list of the conventions on which Nepal is a signatory are: 
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• Convention on Biological Diversity, 2049 
Nepal signed the convention on Biological Diversity on June 12, 1992 in Reo de Janerio. The 
convention provides a boarder framework on the need for carrying out EIA to minimize adverse 
impacts of the projects and programs on biodiversity. The Article 14 of the convention provides 
for the impact assessment and minimizes the adverse impact. In broader sense, it calls upon the 
Parties to introduce appropriate procedures for EIA and ensure public participation, exchange 
information and consult on adverse effectson biodiversity of other states, notify immediately 
to other states in case of danger or damges to the biodiversityand initiate action to prevent or 
minimize such damages. 

• UN Framework Convention on Climate Change, 1992 A.D. (2048/49) 

The convention was signed in order to stabilize the greenhouse gases (GHG) in the atmosphere. 
UNFCCC was first initiated in 1992 and was officially enforced since March 14, 1994. In Nepal 
it was enacted from 31st July 1994 and several activities on research and awareness raising 
programs were conducted in order to popularize this convention. In order to accelerate the 
implementation of UNFCCC, Kyoto Protocal was brought forth and signed by participating 
Nations. Nepal has responsibilities to abide by the rules and regulations of the conventions. 
Although road development is not generating GHG, but in case of Nepal project 
implementation requires clearance of the forest area. Clearing or degrading of the forest area 
reduces the carbon sequestration capacity of the forest. 

• ILO Convention on Indigenous and Tribal Peoples, 2046 
ILO Convention No.169 highlights the need to recognize indigenous and tribal people's specific 
knowledge, skills and technologies as the basis for their traditional economies and self-
determined development process. In Article 15, the rights of the peoples concerned to the 
natural resources pertaining to their lands shall be specifically safeguarded. The peoples 
concerned shall wherever possible participate in the benefits of such activities and shall receive 
fair compensation for any damages which they may sustain as a result of such activities. Article 
16 (2) clearly mention that where the relocation of these peoples is considered necessary as an 
exceptional measure such relocation shall take place only with their free and informed consent. 

• Convention on International Trade in Endangered Species of Wild Fauna and 
Flora, (CITES), 1973 (2029) 

CITES is an international agreement between governments. Its aim is to ensure that 
international trade in specimens of wild animals and plants doesnot threaten their survival. It 
was entered into force in Nepal in 16/9/1975. Various plants and animal’s species that need 
various levels of international attention and protection are listed in CITES Annex as presented 
here under. 

APPENDIX I: Appendix I I list species that are the most endangered among CITES-listed 
animals and plants. They are threatened with extinction and CITES prohibits international trade 
in specimens of these species except when the purpose of the import is not commercial, for 
instance for scientific research. In these exceptional cases, trade may take place provided it is 
authorized by the granting of both an import permit and an export permit (or re-export 
certificate).  

Appendix II- Appendix II lists species that are not necessarily now threatened with extinction 
but that may become so unless trade is closely controlled. International trades in specimens of 
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Appendix-II species may be authorized by the granting of an export permit or re-export 
certificate. 

Appendix III- Appendix III is a list of species included at the request of a Party that already 
regulates trade in the species and that needs the cooperation of other countries to prevent 
unsustainable or illegal exploitation.  
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CHAPTER 5: DESCRIPTION OF EXISTING ENVIRONMENTAL 
CONDITION 

5.1 Physical Environment 

5.1.1 Topography  
The proposed road starts from east of Mugling Bazaar at an elevation of 219m amsl, latitude 
27°85'82.05" N, longitude 84°56'3581.54" E, crosses the Trishuli River at Mugling of Chitwan 
district lies at 27°51'27.595'' N and 84°33'57.208'' E and ends at Abukhaireni at an elevation 
1500m, latitude 28°13'31.85” N and longitude 84°22'42.52" E. The topography of the project 
area passes through moderate to steep rocky section consisting numerous hill slope terraces.  
The proposed road section is partly rolling and hilly along the alignment through the right bank 
of Trishuli River and both right and left bank of Marshyandi river valley close to the foothill. 
Climatically, the project road lies in the tropical zone. 

 
Figure 5.1: Physiographic Map of Project Area 

5.1.2 Land Use  
The land use pattern along the road alignment within Direct Impact Area is classified as 
agricultural land, grassland, forest land, water bodies and settlement area. Forest land is land 
spanning more than 0.5 ha with trees higher than 5m and a canopy cover of more than 10% to 
tackle windbreaks, shelterbelts and corridors of trees greater than 0.5 ha and at least 20m wide. 
Agriculture land is land cultivated for crops that are replanted after each harvest or permanent 
crops that are not replanted after each harvest. Pasture land is land used for at least five years 
or more to grow herbaceous forage either cultivated or growing naturally. The land classified 
as others includes built- up areas, roads and other transportation features, barren land, etc. 
Details of land use pattern along the road alignment are given in table below: 
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Table 5.1: Land Use Pattern Along the Road Alignment (Including Trishuli and 
Marshyangdi Bridges) 

LHS RHS 
From To Legend From To Legend 
0+000 0+350 Forest 0+000 0+350 Grass Land on Uphill 

And Few Settlement Area 
0+350 0+470 Trishuli River 
0+470 0+990 Agriculture Land 0+400 0+900 Agriculture Land 
1+000 1+260 Triveni CFUG 1+000 1+260 Triveni CFUG 
1+260 1+450 Grass Land on Foothill 1+260 1+450 Grass Land on Uphill 
1+450 1+680 Agriculture Land 1+450 1+690 Grass Land on Upthill 
1+680 1+710 Private Forest 1+680 1+710 Private Forest 
1+170 2+160 Agriculture Land 1+170 2+160 Grass Land on Uphill 
2+160 2+170 Private Forest 2+160 2+170 Private Forest 
2+170 2+550 Agriculture Land 2+170 2+550 Agriculture Land 
2+550 2+570 Barren Land 2+550 2+570 Barren Land 
2+640 2+750 Grass Land on Foothill 2+640 2+750 Grass Land on Uphill 
2+750 3+910 Agriculture Land and slopy hills 2+750 3+910 Agriculture Land 
3+910 4+090 Grass land on Foothill 3+850 4+200 Grass Land on Uphill 
4+090 4+920 Salleri CFUG 4+090 4+920 Salleri CFUG 
4+920 5+050 Marshyangdi River 
5+050 5+80 Tea Shop (Property of Marshyangdi Power House) 
5+080 6+465 Bhange CFUG 5+080 6+465 Bhange CFUG 
6+520 7+910 KukurGade CFUG 6+520 7+910 KukurGade CFUG 
7+910 8+180 Settlement area 7+910 8+180 Settlement area 
8+180 8+290 Chisapani CFUG (Revised) 8+180 8+290 Settlement area 
8+300 9+297 Settlement area 8+300 9+297 Settlement area 

Source: Inventory Survey of Mugling- Abukhaireni Road, 2022 
Land use Type Area coverage (Ha) Area coverage (%) 

Forest Area 2.415 38.72% 

Agricultural Land 1.042 16.70% 

Barren Land -  

Settlement -  

Grassland 2.636 42.26% 

River Flood Plain 0.144 2.30% 

Source: Department of Survey, 2021 

5.1.3 Geomorphology and Geology 
The road alignment crosses the Trishuli river and follows the right bank of the Trishuli river, 
the road almost runs through river terrace and colluvium for 4+100 km from the start, then 
follows the steep cliff up to the small village where the area is gentle around the village, again 
the road follows the steep cliff until it crosses the river at Marshyandi power house. 
Geologically, the proposed road project is situated in the Lesser Himalaya rocks of Nuwakot 
complex (Kunchha formation) in central Nepal. The project area covers the rock of bluish grey 
Phyllite and Whitish coarse-grained quartzite, Fagfog quartzite consist of white, coarse grained 
quartzite. 
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The Kunchha Formation is well-distributed in and around the Mugling-Abukhaireni area. It 
forms comparatively smooth ridges with gentle spurs and valley slopes. Mostly uppermost part 
of the Kunchha Formation is exposed along the Mugling-Abukhaireni motor road and 
Marshyangdi river section. Further, a complete succession of the Fagfog Quartzite was 
observed along the road section about 2 km south of Mugling. It consists of thin- to thick-
bedded (5cm to 1.5m), medium- to coarse-grained, white quartzite with thin (~1 cm) partings 
of grey, fine-grained Pelitic Phyllite. 

Trishuli Bridge 
The proposed bridge over Trishuli River at Mugling of Chitwan district lies at 27o 51' 27.595'' 
N latitude and 84o 33' 57.208''E longitude. The bridge site is also located in the rocks of the 
Lesser Himalayan of Nuwakot complex (Kunchha formation). The riverbed of the Trishuli 
River is covered by Alluvial deposits and bedrocks of the Kunchha formation which can be 
observed on left and right abutment. The bedrock is phyllite with intercalated quartzite. The 
rock is light grey coarse grained Phyllite. The river cuts the rock of lesser Himalayan making 
a steep valley at the bridge site location. The Phyllite with Quartzite intercaltion from Kunchha 
formation covers the area around the bridge site. 

Marshyangdi Bridge 
The proposed bridge over Marshyangdi River at Tanahu district lies at 27o 52' 38.19'' N Latitide 
and 84o32'24.81'' E Longitude. The bridge site is also located in the rocks of the Lesser 
Himalayan of Nuwakot complex (Kunchha formation). The area around the bridge site is 
covered by the Phyllite with Quartzite intercalation from Kunchha formation. 
The geological map of Nepal shows no any fault line (where the fault cuts the Earth's surface) 
around the project area. (Source: Geological map of western Nepal, Department of Mines and 
Geology, 2011). 
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Figure 5.2: Geological Map of Nepal 

 

Figure 5.3: Geological Map of Project Area 
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5.1.4 Slope Stability 
The road alignment from 0+000 to 0+160 Km is stable with respect to hill slope with counter 
dip with foliation whereas join sets may form wedge failure. The bedrock at 2+550 is stable 
with the lithology siliceous Phyllite with quartz veins counter dip with respect to slope. The 
road alignment from 0+380-0+450 and 3+200-4+000 observed to be stable on the colluviums 
covered area. The road encounter steep cliff at 4+000~4+900 after Bhuvanitar which has 
counter dip with respect to foliation with rock Phyllite and Meta Sandstone.  
The slope stability from 6+240 to 7+710 is poor due to the joints and partings of Phyllite 
between joints. Especially from Chainage 6+000~6+5000 where, the geographical conditions 
of the existing road were formed by the large cut slopes of existing roads and cliffs adjacent to 
the Marshyangdi River, there is possibilities of landslide or slope instabilities from the 
construction works.  
The river terrace consists of gravel and boulders of quartzite and phyllite around Trishuli and 
Marshyangdi proposed areas. The river terrace is gentle and stable at both the proposed bridge 
areas. Slope instabilities were observed at 1+360 (RHS), 1+175 (RHS), 1+325 (RHS), 6+025 
(LHS), 6+100 (LHS), 6+800 (LHS) and 6+925 (LHS).  
Majority of the road alignment have Low to High soil and rock hazards. Shallow soil depths, 
medium gradient, presence of dry cultivated land are the major components for High soil 
hazard along the road alignment. While the presence of the structural and lithological characters 
of the rock are the reason behind having the high rock hazards along the road alignment. Details 
have been given in Table 5.2.  

Table 5.2: Geological Hazard Mapping along the Road alignment 
S.N. Chainage Soil/Rock Types Factors affecting 

the hazards 
Status of 
Hazards 
(Visual 
Inspection) 

1 1+200~1+500 
(RHS) 

Alluvial deposits - 
40% and Colluvial 
deposits - 60%, 
Major rock types 
as quartzites, 
metasandstones 
and phyllites 

Erosion, landslides, 
weathering and 
rotational slide 

High 

2 5+100~5+130 Bedrock: Slightly 
weathered, 

Erosion, landslides, 
weathering of rock 

High 

3 6+100~6+520 
(LHS) 

Bedrock: Slightly 
weathered, 
Quartzite. Counter 
dip with respect to 
hill slope 

The opening in the 
fractures is high. The 
joint set on the rocks 
shows the possibility 
of failure due to 
steep cliff. 

High 

4 6+520~7+100 
(LHS) 

Bed rock of 
Quartzite. The 
depth of bedrock 
is shallow (about 
5m) Bedrock: - 
Moderately-
Completely 

The opening in the 
fractures is high. The 
joint set on the rocks 
shows the possibility 
of failure due to 
steep cliff 

High 
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S.N. Chainage Soil/Rock Types Factors affecting 
the hazards 

Status of 
Hazards 
(Visual 
Inspection) 

weathered. 
Counter dip with 
respect to hill 
slope 

5 7+610~7+670 
(LHS) 

Colluvium of 
Quartzite, 
metasandstone 
and Phyllite. The 
depth of bedrock 
is shallow (about 
5m) Bedrock: - 
Moderately-
Completely 
weathered. 
Counter dip with 
respect to hill 
slope 

The opening in the 
fractures is high. The 
joint set on the rocks 
shows the possibility 
of failure due to 
steep cliff 

Moderate 

6 7+800~7+910 
(LHS) 

Colluvium of 
Quartzite, 
metasandstone 
and Phyllite. The 
depth of bedrock 
is shallow (about 
5m) Bedrock: - 
Moderately 
weathered. 
Counter dip with 
respect to hill 
slope 

The opening in the 
fractures is high. The 
joint set on the rocks 
shows the possibility 
of failure due to 
steep cliff. 

Moderate 

7 8+000 - 9+390 
(LHS) 

Residual soil Weathering of rock 
and Joint Failure 

Low 

Source: Field Survey. 2022 

5.1.5 Natural Hazards 
A natural hazard is the threat of naturally occurring event that might cause negative effects to 
humans. Actually, they are the results of the naturally occurring processes that have operated 
throughout the Earth’s history. 

 Seismicity 

Nepal on a regular interval witnesses, earthquake along the major active faults in east-west 
alignment can be observed. According to Bajracharya (1994) has divided five seismic zones 
(Zone1, Zone 2, Zone 3, Zone 4, Zone 5) with relation to the seismic hazard (Low, Moderate 
and High as shown in Figure 4.2. The road alignment falls in the seismic moderate hazard area 
(Seismic zone 3) of the Nepal Himalaya. However, the epicenter of most devastating 
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earthquake on 25 April 2015 was at Gorkha District. From 2010-2018 Gorkha Districts has 
been an epicenter for many earthquakes that take place in Nepal. 

 
Figure 5.4: Seismic Hazard Map of Nepal 

 Flood, Soil Erosion and Landslide 

Flood, soil erosion and landslide are the most significant natural hazard in the world which 
affects the enormous population in the world. Asian countries are most frequently affected from 
the high density of the riverine floods, Landslide and Soil Erosion. Nepal had witnessed 
numerous hazards in few decades causing huge economic and the human loss. From the field 
survey, it was found that there had occurred a heavy flood on Shrawan 5th, 2077 at early 
morning 4 am. According to local people, flood has damaged 2 building and 1 Tahara. Not 
only that flood has damaged household materials and rafting materials of worth $ 4,182.00. 

5.1.6 Hydrology and Watershed 
Surface Water: Surface water of the project area includes rivers, streams and lakes. Major 
rivers of the project area includes Trishuli and Marshyangdi. Both Trishuli and Marshyangdi 
rivers are originating from the higher Himalayas and is sub-basin of the Gandaki basin of 
Nepal. The catchment area of the Trishuli River is measured to be 12,240 sq. km. The river 
length from its headwaters to the proposed bridge site is 80 km. The elevation range in the 
catchment is between 6,899 m and 244 m.  
Similarly, the catchment area of Marshyangdi River is measured to be 4500 sq. Km. The river 
length from its headwaters to the proposed bridge site is 76 km. The elevation range in the 
catchment is between 6899 m and 244 m.   
The project area lies in the Gandaki basin. In Gandaki basin, as per 2010 inventory, there were 
1,337 glaciers with the area of 1800 sq. km. ranging from the elevation of 8,093 masl to 3,273 
masl. The overall catchment area of Gandaki basin is 44,658 sq. km. Gandaki basin had 432 
number of glacier lakes. (Source: Bajracharya, et. al. 2020). 
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Figure 5.5: Watershed of Project Area 

5.1.7 Climate and Meteorology 

The project area lies in tropical region. Project area climate is heavily influenced by the 
monsoon (June-September) with maximum rainfall at that time. The project areas average 
monthly rainfall is about 300 mm. The overall pattern of seasonal temperature changes with 
change in seasonal rates. Chitwan district has maximum and minimum temperature of 36°C 
and 5°C respectively with the annual rainfall of 2145 mm per year. Gorkha varies only slightly 
from neighboring Tanahu. The average maximum temperature is 20ºC, and the lowest 
temperature is 7ºC with the average rainfall of 2913 mm per year. Tanahu district climate is 
heavily influenced by the monsoon (June-September) with an average annual rainfall of 2058 
mm. The average annual monthly temperature and the average annual monthly precipitation 
graph of three different station Gorkha, Bharatpur and Bandipur is shown in Figure 5.6 and 
Figure 5.7 respectively. The maximum daily rainfall data in the nearest DHM stations are 
shown in Table 5.3. 
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Figure 5.6: Average Annual Monthly Temperature 

 

Figure 5.7: Average Annual Monthly Precipitation 
Table 5.3: Obsevered Maximum Daily Rainfalls (mm) in the Relevant DHM Stations 

Road Sector Mugling Abukhaireni 
Stn. No. 0809 0808 
Stn. Name Gorkha Bandipur 
Latitude 28°00’ 270 56’ 
Longitude 84°37’ 840 25’ 
Elevation (m) 1097 965 
Period of Record 1971-2016 1971-2016 
No. of Data 46 46 
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Road Sector Mugling Abukhaireni 
1971 78 172 
1972 97 132 
1973 81 102 
1974 95 200 
1975 102 102 
1976 153 80 
1977 86 88 
1978 86 80 
1979 124 133 
1980 118 146 
1981 116 127 
1982 94 94 
1983 140 115 
1984 119 101 
1985 89 82 
1986 95 96 
1987 134.3 126 
1988 100 160 
1989 75.9 96.4 
1990 105 126.2 
1991 90.2  
1992 86 50.4 
1993 78 45 
1994 117.2 60.4 
1995 132.6 117 
1996 96.6 85.5 
1997 112 97.2 
1998 45.5 40.1 
1999 164 160 
2000 138 126 
2001 83.5 98.2 
2002 68.9 89.35 
2003 109 200.2 
2004 69.5 82.5 
2005 81 110 
2006 75.5 100 
2007 92.5 146 
2008 58 75 
2009 108.3 113 
2010 94.5 155 
2011 121 112 
2012 110.1 89 
2013 94.5 112 
2014 103.7 181.5 
2015 105.2 102 
2016 80.2 83.2 

Source: Main Report Annex, Hydrological Studies and Drainage Design of MA Road, 2019 
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5.1.8 Air, Noise and Water Quality 
Instrumentally monitored databases of air, noise and water quality were created through field 
data exploration. The project area lies in the rural setting without industrial establishment and 
vehicular movement. The equivalent sound pressure level data during day and night time in the 
project area is shown in Table 5.4. The results shows that equivalent noise level at day (Ld) at 
Mugling Bazar and Abukhaireni Bazar is slightly above National Quality Standard because 
these location are at the center zone of Busy vehicles all the time. Results of Noise Monitoring 
of Project area is presented in Table 5.4 

Table 5.4: Noise Level of the Project Sites 
National Quality 

Standard 
Results Obtained 

Day Night Equival
ent 

Noise 
Level 
(Leq)) 

Mugling 
Bazar 

Leq Karantar Leq Abukhaireni 
Bazar 

Day 
(Ld) 

Night 
(Ln) 

Day 
(Ld) 

Night 
(Ln) 

Day 
(Ld) 

Night 
(Ln) 

55 50 60.17 61.7
8 

45.05 55.8 54.78 43.82 67.9
4 

71.49 42.81 

Source: Field Study, 2022 
Likewise, the air qualities in 3 different locations were measured in the project area. The results 
of the on-site measurement of quality of ambient air in the project area were found to be within 
the National Ambient Air Quality Standard. The results of air quality measurement are 
presented in Table 5.5 

Table 5.5: Air Quality Status of the Project Area 
Parameters Maximum Conc. 

Limit as per 
National 

Ambient Air 
Quality 

Standard for 
Nepal, 2012 

(μg/m3) 

Averaging  
Time 

Results 

Site 1 (Muglin 
Bazar) 

Site 2 
(Abukhaireni) 

Site 3 
(Karantar) 

PM10 120 Annual  66.8  73.2 61.1 

  24 hours    

PM2.5 40 24 hours  27.9  29.3 13.4 

Carbon 
Monoxide (CO) 

10,000 8 hours  ND  ND ND 

TSP 230 Annual  123.5  156.8 85.2 

  24 hours    
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Parameters Maximum Conc. 
Limit as per 

National 
Ambient Air 

Quality 
Standard for 
Nepal, 2012 

(μg/m3) 

Averaging  
Time 

Results 

Site 1 (Muglin 
Bazar) 

Site 2 
(Abukhaireni) 

Site 3 
(Karantar) 

NOx 80 Annual  0.32  0.26 0.31 

  24 hours    

SOx 70 Annual  <1  <1 <1 

  24 hours    

Wind Speed 
(m/s) 

  0.75 0.33 0.86 

Wind Direction   ES SW EW 

Source: Field Study, 2022
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The baseline study of project area for surface water quality was carried out at the downstream of proposed Malekhu and Trishuli bridges. The 
results of river water was compared with drinking water standard, guideline for irrigation purpose and guideline for protection of aquatic ecosystem 
as the river water is used for multiple purposes. The result of river water quality tested is presented in Table 5.6. From the results below, it was 
found that level of Manganese value is four times higher in all three sources for irrigation purposes. Similarly, river water is affected from E.Coli 
and is unsafe for drinking and irrigation purposes under National Drinking Water Quality Standard, 2062 and Nepal Water Quality Guidelines for 
Irrigation Purposes. 

Table 5.6: Water Quality Status of the river at Project Sites 

S.
N.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               

Parameters 

National 
Drinking 

Water Quality 
Standards, 

2062 

Nepal Water 
Quality 

Guidelines for 
Irrigation 

Water 

Nepal Water Quality 
Guidelines for the 

Protection of Aquatic 
Ecosystems 

Results 

MA_WS_01 
(Downstream of 

Proposed Trishuli River 
Bridge) 

(27o 51’ 29.49” N 
84o 33’ 56.83” E) 

MA_WS_02 
(Near Settlement 

Area) 
(27o 52’ 9.55” N 
84o 33’ 8.31” E ) 

MA_WS_03 
(Downstream of 

Proposed 
Marshyangdi 
River Bridge)  

(27o 52’ 35.59” N 
84o 32’ 25.27” E ) 

1 pH at 18oC 6.5 - 8.5 6.5 - 8.5 > 0.5 8.3 8.2 8.2 

2 

Electrical 
Conductivity 

(µmhos/cm), 
max. 

1500 

< 40 mS/m 

- 

203 275 282 

3 TSS - < 50 mg/l <10% of the background 
TSS conc. At a specific 

 

2.1 2.8 3.0 

4 
Dissolved 
Oxygen - 

< 40 mg/l 80-120 
8.1 8.6 8.8 

5 Arsenic 0.05 < 0.1 mg/l <10 <0.01 <0.01 <0.01 

6 Chloride 250 < 100 mg/l - 3.7 6.2 2.9 

7 Turbidity 
 

5 (10) - - 3.8 4.2 4.5 
8 Color (TCU), 

max. 
5(15) - - 0.20 0.25 0.20 



Environmental Impact Assessment (EIA)  Mugling-Abukhaireni Road 

5-14 
 

S.
N.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               Parameters 

National 
Drinking 

Water Quality 
Standards, 

2062 

Nepal Water 
Quality 

Guidelines for 
Irrigation 

Water 

Nepal Water Quality 
Guidelines for the 

Protection of Aquatic 
Ecosystems 

Results 

MA_WS_01 
(Downstream of 

Proposed Trishuli River 
Bridge) 

(27o 51’ 29.49” N 
84o 33’ 56.83” E) 

MA_WS_02 
(Near Settlement 

Area) 
(27o 52’ 9.55” N 
84o 33’ 8.31” E ) 

MA_WS_03 
(Downstream of 

Proposed 
Marshyangdi 
River Bridge)  

(27o 52’ 35.59” N 
84o 32’ 25.27” E ) 

9 

Total 
Hardness as 

CaCO3 (mg/l), 
max. 500 

- - 

93 121 122 

10 
Calcium 

(mg/l), max. 200 
- - 

25.6 33.6 33.2 

11 Magnesium 
(mg/l), max. 

- - - 7.05 8.99 9.48 

12 Ammonia 
(mg/l), max. 

1.5 - <7 <0.05 <0.05 <0.05 

13 Nitrate (mg/l), 
max. 50 - - 1.05 0.62 0.98 

14 Fluoride 
(mg/l) 

0.5-1.5 < 2.0 mg/l <750 0.28 0.33 0.24 

15 
Iron (mg/l), 

max. 0.30(3) 

< 5.0 mg/l Should not vary more 
than 10% of the 

background dissolved 
iron in specific time. 0.26 0.22 0.30 

16 Manganese, 
(mg/l), max. 0.20 < 0.02 mg/l <180 0.08 0.08 0.09 

17 
Fecal 

Coliform, 

 
  

Nil 
< 1 count/100ml - 

460 460 460 

Source: Field Study, 2022
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5.2 Biological Environment 
Information on flora and fauna were collected through field survey and consultation with local 
people and are categorized below: 

5.2.1 List of Community Forest in the Project Area 
A total of 9.525 ha of the forest land will be used for the road construction upto RoW of the 
road. The project road passes through five community forest (CF) namely, Triveni Dharmik 
C.F., Salleri C.F., Bhange C.F., Kukur Gade C.F. and Chisapani C.F. The list of community 
forest is given in Table 5.7 below. 

Table 5.7: List of Community Forest along Project Road 
SN Name of Community 

Forest 
Vegetation 

Type 
Chainage District Tree Species 

1 Triveni CF Hilly Mixed 
Hardwood 
Forest 

0+900-1+500 Gorkha 
District 

Aap, Amba, 
Bakaino, Chap, 
Chilaune, 
Dhusure, 
Gindhari, Ipil 
Ipil, Kabro, 
Khirro, Sal, 
Sidure, Simal, 
Siris, Sisoo, 
Khair, Utis 

2 Salleri CF Sal 
Forest/TMHF 

4+200-4+900 Gorkha 
District 

3 Bhange CF Hilly Mixed 
Hardwood 
Forest 

5+00-6+405 Tanahu 
District 

4 Kukur Gade CF Hilly Mixed 
Hardwood 
Forest 

6+405-7+780 Tanahu 
District 

5 Chisapani CF  
(Revised) 

Hilly Mixed 
Hardwood 
Forest 

8+050-8+200 Tanahu 
District 

Source: Field Survey, 2022 

5.2.2 Vegetation along Road Corridor  
A. Tree Species 
The major tree species found within the project area are Aap (Magnifera indica), Bakaino 
(Melia azedarach), Kabro (Ficus lacor), Karan (Adina cordifolia), Khayer (Acacia catechu), 
Khirro (Sapium insigne) (Royle), Red siris (Albizia julibrissin), Sal (Shorea robusta), Simal 
(Bombax cibea), Siris (Albizia lebbeck) and Sissoo (Dalbergia sissoo), Ipil Ipil (Leucaena 
leucocephala), Aasana (Pterocarpus marsupium), Buddhaeulo, Jamuna (Syzygium cumini), 
Bauni Kath, Dhudekhirro, Taki (Bauhinia purpurea), Gindhari (Premna integrifolia), Kavro 
(Ficus lacor), Chilaune (Schima wallichi), Khirro (Falconeria insignis) etc. 
The major flora found along the road alignment is shown in the Table 5.8 below: 

Table 5.8: Major Tree Species found along the Road Alignment 
S.N. Nepali Name Scientific Name IUCN list CITES NPWC Act,  

1 Sal Shorea robusta Banned for felling, 
transportation and 
export 

- Legally 
Protected 
against 
commercial 
use 

2 Saj Terminalia elliptica - - - 
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S.N. Nepali Name Scientific Name IUCN list CITES NPWC Act,  

3 Pipal Ficus religiosa - - - 

4 Jamun Syzgium cumini - - - 

5 Amala Emblica myrobalan - - - 

6 Aap Magnifera indica - - - 

7 Simal Bombax ceiba Banned for felling, 
transportation and 
export 

- Legally 
Protected 
against 
commercial 
use 

8 Salifa Annona squamosa - - - 

9 Khayer Acacia catechu Threatened - Legally 
Protected 
against 
commercial 
use 

10 Siris Albizia lebbeck - - - 

11 Sissoo Dalbergia sissoo - - - 

12 Bakaino Melia azedarach - - - 

13 Epilipi  - - - 

14 Aasana Pterocarpus 
marsupium 

Near Threatened - - 

15 Jamun Syzygium cumini Least Concern - - 

16 Buddhaeulo  - - - 

17 Bauni Kath  - - - 

18 Dhudekhirro  - - - 

19 Taki Bauhinia purpurea - - - 

20 Gidhari  Premna integrifolia - - - 

21 Kavro Ficus lacor - - - 

22 Chilaune Schima wallichi Least Concern - - 

23 Khirro Falconeria insignis - - - 

Source: Field Study, 2022 
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Legend: IUCN= IUCN Red List Category EN = Endangered, VU = Vulnerable, NT = Near Threatened, 
LC = Least Concern CITES Appendix I, Appendix II and Appendix III, GoN = Government of Nepal 
P=Protected by NPWC Act 1973. 

B. Non-Timber Forest Products (NTFPs) 
The natural vegetation plays an influential role in the socio-economic conditions and life style 
of local people. Diverse ethnic group inhibit the project area. Local people use the varieties of 
biological resources in various ways like food, medicine and fodder. People around the project 
area location reported different uses of plant resources. Some common NTFPs are Harro 
(Terminalia Chebula), Barro (Terminalia bellerica), Tite pati (Artemisia vulgaris), Kurilo 
(Asparagus racemosus) which are used as medicine and food purposes. Other trees species in 
the area are used as firewood depending upon their availability. Herbal merchants usually from 
outside of the project area harvest medicinal plants in the project area though currently, there 
is no record of commercial utilization of such resources in the project area. Some of the NTFPs 
listed in the project area are given in Table 5.9. 

Table 5.9: Lists of NTFPs and their uses in the Project Area 
S.N. Common Name Scientific Name IUCN List Parts used Purpose 
1 Bel Aegle Marmelos   Medicine 
2 Bamboo Arundinaria 

bamboos 
- Shoot Food/Vegetable 

3 Harro Terminalia 
Chebula 

- Fruits, Bark Medicine 

4 Barro Terminalia 
belerica 

- Bark Medicine 

5 Bayer Ziziphus 
mauritiana 

   

6 Amala Phyllanthus 
emblica 

- Fruit, Seeds Medicine/Food 

7 Tite Pati Artemisia dubia - Plant Medicine 
8 Sikakai Acacia rugata * 

 
 Pods and leaves 

are used for hair 
growth and 
malarial fever. 

9 Kurilo Asparagus 
racemosus  

- Plant Medicine/Spice 
for Food  

10 Gurjo Tinospora 
cordifola 

 Bark Medicine 

11 Neem Azadirachta indica  Bark, Leaves, 
Flower 

Medicine 

12 Rajbriksha Cassia fistula - Fruit pulp, 
Leaves, Root 

Medicine/Aroma 

13 Ghyukumari Aloe vera - Leaves Medicine 
14 Bojho Acorus calamus - Stem/Plant Medicine/Aroma 
15 Bhyakur Dioscorea species Appendix II Fruit/Leaves Medicine/Spice 

for Food/ 
Culinary 

16 Tejpat Cinnamomum 
tamala 

- Leaves and 
bark 

Medicine/Spice 
for Food  

Source: Field Study, 2022 

http://www.nepl.com.np/herbs/details?herb=Chebulic-Myrobalan-Black-Myrobalan/20/Terminalia-Chebula-Retz-/NE611
http://www.nepl.com.np/herbs/details?herb=Chebulic-Myrobalan-Black-Myrobalan/20/Terminalia-Chebula-Retz-/NE611
http://www.nepl.com.np/herbs/details?herb=Chebulic-Myrobalan-Black-Myrobalan/20/Terminalia-Chebula-Retz-/NE611
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C. Protected/Endangered Plant Species 
Few listed endangered tree species are reported during the field study. Plant species such as 
Sal (Shorea robusta), Chammp (Michelia champaca), Khair (Acacia catechu) and Simal 
(Bombax ceiba) are listed in national protection of timber trees banned for felling, 
transportation and export. Among these species, Chammp (Michelia champaca) and Khair 
(Acacia catechu) are listed in ICUN Threat Status as Threatened and Endangered respectively. 
Also, Harro (Terminalia chebula) is listed as medicinal plants threatened through over 
collection for the export trade. These species are enlisted as nationally protected plant species. 

5.2.3 Wildlife 

5.2.3.1 Mammals 
Virtually, no wildlife and wild animals of significance were noted within the project area. No 
endangered species inhabit were found around the project area. The information on wildlife 
and avian fauna gathered from the local residents indicated that Leopard cat (Felis 
bengalensis), Jungle cat (Felis chaus), Jackal (Canis aureus), Monkey (Macaca assamensis), 
Langur monkey (Presbytis entellus), Squirrel (Funambulus pennati), Fox (Vulpes bengalensis), 
Hare (Lupus migricollis) and Porcupine (Hystrix hodgsoni) etc. are some notable species 
reported in the project area forest. Also, the major mammals found along the alignment are 
listed in the Table 5.10 below: 

Table 5.10: Major mammals found along the alignment 
S.N. Nepali Name Common 

Name 
Scientific 
Name 

Conservation Status 
IUCN 
List 

CITES 
Appendix 

NRDB GoN 

1 Ratuwa Barking 
Deer 

Muntiacus 
vaginalis 

LC - VU - 

2 Jarayo Sambar Cervus 
unicolor 

VU I VU - 

3 Badel Wild boar Sus scrofa LV - LC - 
4 Sano 

Nyaurimusa 
Small 
mongoose 

Herpestes 
javanicus 

LV - LC - 

5 Langur Grey 
Langur 

Semmopithecus 
hector 

NT I - - 

6 Syal Golden 
Jackal 

Canis aureus - III - - 

7 Sano 
Chamero 

Least 
Pipistrelle 

Pipistrellus 
tenuis 

LC - LC - 

8 Hundar Stripped 
Hyena 

Hyaena hyaena NT I EN - 

9 Ratel Honey 
Badger 

Mellivora 
capensis 

LC III EN - 

10 Dhwase 
Chituwa 

Clouded 
Leopard 

Neofelis 
nebulosa 

V I EN - 

11 Malaha 
Biralo 

Cat Prionailurus 
viverrinus 

LC II LC - 

12 Badar Monkey Rhesus 
macaque 

LC - - - 

13 Kharayo Rabbit Hispid hare EN I - - 
14 Dumsi Porcupine H. cristata LC - - - 

(Source: Field Study, 2022) 
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Legend: GoN = Government of Nepal P = Protected by NPWC Act 1973, NRDB (National Red Data Book) Status:CR 
=Critically endangered EN = Endangered NT = Near Threatened VU = Vulnerable DD = Susceptible CITES Appendix I , 
Appendix II Appendix III IUCN = IUCN Red List Category EN = Endangered, VU = Vulnerable, NT = Near Threatened, 
LC = Least Concern 

5.2.3.2 Birds 
Similarly, major birds reported in the project area include Sparrow (Passer domesticus), Owl 
Bam (Tytoalba), Crow (Corous macrorhynches), Nepali Kaliz pheasant (Lophura 
leucomelanos), Cuckoo (Eudynamus scolopacea), Jungle Fowl (Gallus gallus), Myna 
(Gracula religiosa), Red Turtle Dove (Streptopelia tranquebarica), Hill Patridge (Arborophila 
hyperythra) etc.  

5.2.3.3 Reptiles and Amphibians 
Common species of reptiles and amphibians such as Rat snake (Ptys mucosus), Bengal Monitor 
lizard (Varanus bengalensis) are reported. Study on protected or listed reptiles and amphibians 
are listed in Table 5.11. 

Table 5.11: Major amphibians and reptiles in the project area 
Nepali 
Name 

Common 
Name 

Scientific 
Name 

Conservation Status 
IUCN 
List 

CITES 
Appendix 

NRDB GoN 

Salamander Cheparo Ambystoma spp LC - LC - 
Frog Bhyaguto Rana tigrina LC - LC - 
Common 
krait 

Krait Sap Bungarus 
caeruleus 

LC - LC - 

Bengal 
Monitor 
lizard 

Bengal 
Monitor 
lizard 

Varanus 
bengalensis 

LC - LC - 

Garden 
Lizard 

Cheparo Chamaeleo 
calyptratus 

LC - LC - 

Toad Bhyaguto Bufo toad LC - LC - 
Cobra Snake Goban Naja naja LC - LC - 
Lizard Cheparo Japalura 

variegate 
LC - LC - 

Green Tree 
Viper 

Hariyo 
Sarpa 

Trimeresurus 
gramineus 

LC - LC - 

Water Snake Pani Sarpa Xenochrophis 
piscator 

LC - LC - 

(Source: Field visit, 2022) 
Legend: GoN = Government of Nepal P = Protected by NPWC Act 1973, NRDB (National Red Data Book) Status:CR 
=Critically endangered EN = Endangered NT = Near Threatened VU = Vulnerable DD = Susceptible CITES Appendix I , 
Appendix II Appendix III IUCN = IUCN Red List Category EN = Endangered, VU = Vulnerable, NT = Near Threatened, 
LC = Least Concern 

5.2.4 Aquatic lives 
The commonly found fish species in the Marshyangdi and Trishuli Rivers are Asala/Chuche 
Asala (Schizothorax progastus), Bam/Raj Bam (Anguilla bengalensis), Buduna (Gerra 
aunandalei), Buhari (Wallagoattao), Katle, Copper Mahseer (Neolissochilus hexagonolepsis), 
Kabre (Glyptothorax trilineatus), (Acrossocheilus hexagonolepis), River stone carp 
(Psilorhynchida esucatio), Sahar (Tor tor) and Stone carp (Psilorhynchus pseudecheneis). The 
list of aquatic lives is given in Table 5.12: 

  

http://fishbase.org/Country/CountrySpeciesSummary.cfm?c_code=524&id=13385
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Table 5.12: Aquatic Lives Found in the Project Area 
Nepali 
Name 

Common 
Name 

Scientific Name Conservation Status 

IUCN 
List 

CITES 
Appendix 

NRDB NPWC 
Act 

Asla Chuche asla Schizothorax 
progastus 

LC - - - 

Bam Indian eel Anguilla 
bengalensis 

NT - - - 

Buduna - Garra rupecula NT - - - 

Buhari Whiskered 
Catfish 

Wallago attu NT - - - 

Copper 
Mahseer 

- Neolissochilus 
hexagonolepsis 

NT - - - 

Kabre - Glyptothorax 
trilineatus 

LC - - - 

River Stone 
Carp 

- Psilorhynchida 
sucatio 

LC - - - 

Sahar - Tor tor - - - - 

Stone Carp - Psilorhynchus 
pseudecheneis 

LC - - - 

Source: Field Study, 2022 

5.3 Socio-Economic Environment 

5.3.1 Demographic Characteristics 

5.3.1.1 Population Distribution of Project Affected Municipalities 
Total population of 3 Rural Municipalities of three districts touched by the proposed project 
road section, is 80,194 with 15,152 households. Gender-wise population distribution is 
estimated to be 51.90 % male and 48.12 % female. The Table 5.13 shows the population 
distribution by Project Affected Rural Municipality. 

Table 5.13: Population Distribution by Project Affected Rural Municipalities 
District Rural 

Municipality 
HHS Male Female Total Family Size 

Chitwan Ichhakamana 5517 13599 13366 26,965 4.9 
Gorkha Shahid 

 
5000 15000 12555 27555 5.5 

Tanahu Aabukhaireni 4635 13014 12660 25674 5.5 
Total 15152 41613 38581 80194 5.2 

Source: Rural Municipality Office Survey, 2022 

  

http://fishbase.org/Country/CountrySpeciesSummary.cfm?c_code=524&id=13385
http://fishbase.org/Country/CountrySpeciesSummary.cfm?c_code=524&id=13385
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5.3.1.2 Population Distribution of Project Affected Wards 
Total population of five different wards of 3 Rural Municipalities (RM) of three different 
districts touched by the proposed road section is 22936 with 4412 households. Gender-wise 
population distribution is estimated to be 51.50% male and 48.49% female. Household survey 
is undertaken for the Affected Rural Municipalities have been surveyed recently and are shown 
below in Table 5.14: 

Table 5.14: Population Distribution of Project Affected Wards 
District Rural 

Municipalit
y 

Ward
s 

HHs Male Femal
e 

Total Family 
Size 

Chitwa
 

Ichhakamana 5 856 2147 2033 4180 4.88 
Gorkha Shahid 

 
3 652 2000 1521 3521 5.4 

Tanahu 
Aabukhairen
i 

2 858 2067 2048 4115 4.7 
3 161

 
4375 4389 8764 5.4 

4 434 1225 1131 2356 5.4 
Total 441

 
1181

 
11122 2293

 
5.1 

Source: Ward Office Survey, 2022 

5.3.1.3 Population Distribution of Project Affected Areas (ZOI) through household 
survey 

Total number of household within ZOI is 211. The total population of the household within 
ZOI is 1112. Gender-wise population distribution is estimated to be 48.20% male and 51.79% 
female. The population distribution of household within ZOI is shown in Table 5.15.  

Table 5.15: Population Distribution within ZoI along the Project Road 
District Rural 

Municipalit
 

Ward
s 

HH
S 

Mal
e 

Femal
e 

Tota
l 

Family 
Size 

Chitwa
 

Ichhakamana 5 11 40 35 75 5 
Gorkha Shahid 

 
3 8 35 45 80 5 

Tanahu Aabukhaireni 2 10 25 27 52 5.2 
3 177 427 458 885 5 
4 5 9 11 20 4 

Total  211 536 576 1112 4.8 
Source: Household Survey, 2022 

5.3.1.4 Population Distribution of Surveyed Household 
All together 64 households have been surveyed to find out the baseline data of project affected 
areas, like ethnicity, literacy rate, migration trend, their economic status, income level, their 
energy use and solid waste management technic. 

5.3.1.5 Caste/ Ethnicity and Language 
In project district, majority of people are Brahmin, Chhetri, Gurung, Magar, Newar, and Dalits. 
The majority of total population is Brahmin-hill in Chitwan district which accounts 28.56% of 
the total population. Similarly, in Gorkha and Tanahu districts, the majority of total populations 
are Gurung (15.21%) and Magar (11.87%) respectively.  
In project area, majority of people are Brahmin/Chhetri and Janjati (indigenous) with the total 
population of 39.1 % and 54.6 % respectively. The major indigenous people are Gurung, 
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Newar, Magar and Tamang. Nepali is the common National Language speaks in the project 
area. Table 5.16 presents the ethnic composition along the project road section.  

Table 5.16: Ethnic Composition 
S.N. Ethnicity Household % 

1 Brahamin/Chhetri 25 39.1 
2 Janjati (Indigenous) 35 54.6 
3 Dalit 4 4.7 
4 Total 64 100.0 

Source: Household Survey, 2022 

5.3.1.6 Vulnerable and Indigenous People 
The major indigenous people residing in the project area are Magar, Newar and Gurung. The 
socio-economic survey shows that there are nearly 56% of the Indigenous people residing in 
the project area. Similarly, the socio-economic survey shows that there are 52 vulnerable 
household in the project area. The vulnerable people of the project area with their household 
number are presented in Table 5.17. 

Table 5.17: Vulnerable Household of the Project Area 
S.N. Vulnerability Category Number of HH Number of HH (%) 
1 Below Poverty Level 21 40.38 % 
2 Female Headed Households 8 15.38 % 
3 Having Elderly Members 2 3.84 % 
4 Dalit 5 9.61 % 
5 Indigenous 14 26.92 % 
6 Having Disable Member 2 3.84 % 
 Total Vulnerable Households (HHs) 52 100 % 

Source: Field Survey, 2022 

5.3.1.7 Literacy and Education Level 
The project affected district have literacy rate of 62.09% in average with the literacy rate of 
70.76% in Chitwan district, 53.85% and 61.07% of Gorkha and Tanahu Districts respectively. 
In all three districts, male populations are more literate than female populations.  
More than 78.2% of total population is literate in the project area with more population had 
persued degree above SLC. Altogether, 7 schools fall along the road alignment. 
Details have been given in Table 5.18 below. Also, the nearest school along the proposed road 
alignment along with the chainage is given in Table 5.19. 

Table 5.18: Literacy Status of the project section 
Education Status Sex Total Percentage (%) 

Male Female 
Below 5 Year 14 6 20 5.6 
Illiterate 22 36 58 16.2 
Literate (Can read and 
write) 

28 23 51 14.2 

Primary (1-5) 20 17 37 10.3 
6 to 10 57 33 90 25.1 
Class 10-12 40 36 76 21.2 
Graduate and above 14 12 26 7.3 
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Education Status Sex Total Percentage (%) 
Male Female 

Total 195 163 359 100 
Source: Household Survey, 2022 

Table 5.19: Nearest School along the Proposed Road Alignment 
School/college Chainage Settlement Distance 

Karantar Namuna Prathamik Vidhyala 
(School) 

1+780 Karantar 60 m from Center 
line of  the project 
road 

Active Greenland H.S. School 8+850 Abukhaireni 25 m from Center 
line of  the project 
road 

Source: Household Survey, 2022 

5.3.1.8 Settlement  
The major settlement areas along the proposed area are Mugling and Abukhaireni. Mugling is 
the junction of three highways to Kathmandu, to Narayanghat, and to Pokhara. The end point 
at Abukhaireni, a local urban area, is the junction of the main road to Gorkha (F035). 

5.3.1.9 Migration Trend 
The migration trend covered by the household survey in the project area shows only 39 
households are migrated in the project area out of 64 households within rural municipality in 
last 10 years and the remaining houses had not moved. The household survey reveals that the 
purpose of the migration is mainly for trade & business. Table 5.20 shows purpose of migration 
in the project area.  

Table 5.20: Purpose of Migration in the Project Area 
S.N. Purpose of Migration Households Percent (%) 
1 Employment 21 53.8 
2 Trade/ business 14 35.9 
3 Education 1 2.6 
4 Others 3 7.7 
 Total 39 100 

Source: Household Survey, 2022 

5.3.2 Economy 
The economy of the project affected area is based on multiple activities. All most all surveyed 
households reported that they have income from different sources. The main source of income 
of the people relies on foreign employment, business, services (government & non- 
government organizations) and wage labors.  
The most economically active population by age group between 16 to 45years of age has been 
reported more 55.03% along the corridor of this road. The percentage of old aged group. 65 
years and above is about 8.10% of the total population. The following Table 5.21 presents the 
total population by age groups. 

Table 5.21: Economically active population in the project area by Age Group 
Age Group Male Female Total % 

 0-5 14 6 20 5.59 
6-15 Year 24 13 37 10.34 
16-45 Year 102 95 197 55.03 
46-65 Year 38 37 75 20.95 
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Age Group Male Female Total % 
65 Above 17 12 29 8.10 
Total 195 163 358 100 

Source: Household Survey, 2022 

5.3.3 Source of Income 
Households were found to depend on more than one source of income in the surveyed 
households. Almost all reported that they have income from different sources. However, the 
main source of income of the people relies on trade and business, services (government and 
non-government organizations) and remittances. Table 5.22 presents the source of income. 

Table 5.22: Average Yearly Income by Source Household 
Income Total Amount % 
Agriculture 2,119,000 5.6 
Livestock 4,620,000 12.1 
Service 5,558,000 14.6 
Business 23,528,000 61.8 
Industry 660,000 1.7 
Agricultural Wages 480,000 1.3 
Non Agricultural Wages 1080000 2.8 
Foreign Employment 5280000 13.9 
Others 300000 0.8 
Total 38,045,000 100 

Source: Household Survey, 2022 

5.3.3.1 Land Holding Size 
In Chitwan district, the number of individual holdings with land is 88,242. Paddy, maize, millet, 
buckwheat, wheat and barley are the cereal crops grown in the district. Cash crops are potato, 
tobacco, sugarcane and oilseed. Buffalo, goat, sheep, pig, fowl and duck are the major livestock 
in the district. Likewise, in Gorkha and Tanahu district, the numbers of individual holdings 
with land are 57,671 and 59,233 respectively. Paddy, maize, wheat, buckwheat, millet and 
barley are the cereal crops grown in both districts. Potatoes sugarcane, tobacco and oil seeds 
are the major cash crops in the district. Cattles, buffaloes, goat, pigs, and fowl are the major 
livestock and poultry types in the district (Source: District profile of Nepal, 2014/15). Land 
holding is one of the wellbeing indicators of households in Nepal. The baseline surveys of the 
surveyed HHs are shown in Table 5.23. 

Table 5.23: Land holding size 

Land Type No. of HHs No. of HHs (%) 
Total Land in 

Ha. 
Average Land in 

Ha. 

Ghar Bari (homestead) 20 31.25  2.12 0.06 
Khet (irrigated land) 12 18.75  4.05 0.13 
Pakho Bari (non-
irrigated) 27 42.18  4.6 0.11 
Kharbari (sloppy land) 5 7.81 1.2 0.09 
Total 64    

Source: Household Survey, 2022 
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5.3.3.2 Occupation 
Business is the mainstay of the economy, providing a livelihood for majority of the population 
in project area, which accounts 24.3% of the total population whereas other income sources are 
from agriculture and service. 18.4% of the total populations have no jobs, which accounts for 
unemployment population of the project area. Table 5.24 provides the main sources of income 
of the interviewed households. 

Table 5.24: Occupation Status of the household in the Project Area 

Source: Household Survey, 2022 

5.3.4 Resources and Raw Materials 

5.3.4.1 Source of Drinking Water 
In the project districts, major source of drinking water is found to be from Tube well and piped 
water. Tubewell/ Handpump (49.26%) is the major source of drinking water in Chitwan while 
tape water in Gorkha (62.81%) and Tanahu (74.47%) districts (Source: District Profile, 2020). 
The various sources of water in the project area is shown in Table 5.25. 
In the project area, major source of drinking water is found to be from piped water (96.87%). 
About 3.0 % of the households use underground water and spring water for the purpose of 
drinking water. The Table 5.26 shows drinking water purification method prior to drinking in 
the project affected area. 
From the survey, it revealed that 1.6 % of household directly drink water from the source 
without treatment and 98.4 % household goes through different types of purication method 
prior to drinking. 

Table 5.25: Sources of Water in Project Affected Area 
Source of drinking water Households Percentage (%) 

Piped water 62 96.87 
Well/ Spring 1 1.50 
River/ Stream - - 
Underground (tube well) 1 1.50 
Rainwater - - 
Not stated - - 
Total 64 100 

Source: Household Survey, 2022 

S.N. Occupation Sex Percentage 
(%) Male Female Total 

1 Agriculture 19 27 46 12.8 
2 Livestock 5 2 7 2.0 
3 Service 19 9 28 7.8 
4 Business 49 38 87 24.3 
5 Agricultural Wages 5 2 2 0.6 
6 Industry - 2 7 2.0 
7 Non-Agricultural Wages 29 18 47 13.1 
8 Foreign Employment 7 13 20 4.7 
9 Student 14 3 17 5.6 
10 Housewife 6 5 11 3.1 
11 No Job 28 38 66 18.4 
12 Other  10 10 20 5.6 

Total 191 167 358 100 
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Table 5.26: Types of Drinking Water Purification Methods in Project Affected Area 
Drinking water purification method Households Percentage (%) 
Direct from the source 1 1.6 
Boiling 8 12.5 
Filter 1 1.6 
Boiling and Filter 40 62.5 
Use of Piyush 5 7.8 
Others 9 14.1 
Total 64 100.0 

Source: Household Survey, 2022 

5.3.5 Source of Energy 

5.3.5.1 Cooking  
In Chitwan district, only 39.70% use LP Gas as source of cooking while 49.06% of total HHs 
uses wood/firewood as source of cooking. Similarly, in Gorkha and Tanahu districts, majority 
of HHs use wood/firewood for cooking which accounts 84.34% and 67.87% respectively. 
Others sources for cooking in all districts are biogas, kerosene, cow dung, electricity, etc. 
The household survey in the project affected area, revealed that for cooking purpose firewood 
is used by 12.50% household, LP- gas by 87.50% household. The Table 5.27 shows sources 
for cooking in the project affected area respectively. 

Table 5.27: Sources of Cooking in the Project Affected Area 
Fuel for cooking Households Percent (%) 
Firewood 8 12.50 
LP- gas 56 87.50 
Total 64 100 

Source: Household Survey, 2022 

5.3.5.2 Lighting 
Source of energy for lighting in three districts, Chitwan, Gorkha and Tanahu, are electricity 
which accounts for the 85.93%, 76.42%, and 77.09% respectively out of total HHs in project 
districts (Source: District Profile, 2020). Other sources of energy for lighting are kerosene, 
solar, biogas and others. 
From the household survey in the project affected area, it revealed that 98.43% household use 
electricity as lighting source. The Table 5.28 shows sources for lighting in the project affected 
area respectively. 

Table 5.28: Source of Lightning in the Project Affected Area 
Fuel for Lighting Households Percent (%) 

Electricity 63 98.43 
Tukimara 1 1.56 
Total 64 100 

Source: Household Survey, 2022 

5.3.6 Health and Sanitation 
There is one private hospital in Abukhaireni and 2 Health Post at Mugling Bazaar and 
Abukhaireni. The list of health institution in the project municipalities is presented in the Table 
5.29. 
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Table 5.29: Health Institution in the Project Area 
Type of Institute Name of Institution Location 
Hospital Private hospital Abukhaireni 
Health post Abukhaireni Health Post Abukhaireni 
Health post Ichhakamana Health Post Mugling 

Source: Ward Office Survey, 2022 
The predominant diseases as reported are mainly Asthma, eye diseases, bath diseases, blood 
bleeding, blood pressure, dysentery, common cold, maternity related, pain in stomach, gastric, 
etc. HIV related disease was not reported in the project-affected area. However, only 20 
households were aware of HIV AIDS mainly through radio/TV, newspapers, social mobilizer 
and books while 44 households are still unaware about the HIV AIDS. The Table 5.30 shows 
the type of diseases and number of affected persons (Source: Household Survey, 2022). 

Table 5.30: Diseases and number of affected person in the Project Affected Area 

Types of diseases Project Affected Area 
Male Female 

Diarrhoea/ Dysentery  1 
Typhoid 1  
Uterus 2  
Skin 2  
Gastric 1  
Asthma 5 1 
Eye 3  
Bath Disease 3 4 
blood bleeding 4 4 
brain tumor  1 
Mirgaula 2  
Mutu rogi 2  
Mutu,presure,sugar  1 
Mutusambandhi  1 
Presure 3 1 
Stone 1 1 
Sugar 2 2 

Total 31 18 
Source: Household Survey, 2022 

Sanitation 
In the project affected districts, 73.83%, 41.20% and 63.59% households have Modern toilet 
facilities with safety tank in Chitwan, Gorkha and Tanahu districts respectively (Source: 
District Profile, 2020). Those who have toilet mostly possess either pan or pit type toilet with 
flush system. In the project affected area only 42.19% of the households have flush system 
connection with septic tank and 10.94% households have flush system connection with drains. 
The Table 5.31 shows types of sanitary facilities available in the surveyed households.  
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Table 5.31: Types of Sanitary Facility 
Types of Sanitary Facilities Households Percentage (%) 

Khaldo 10 15.6 
Dui Khalde sulabha charpi 20 31.2 
Flush system connection with septic tank  27 42.19 
Flush system connection with drains 7 10.94 
Total 64 100 

Source: Household Survey, 2022 
The household survey (64 HHs surveyed in 2018), revealed that 27 HHs (42.18%) disposed 
the waste via dumping in nearby Marshyangdi River and road side. While 8 HHs (12.50%) 
dumped the generated wastes in agriculture land, pits and used for composting. The Table 5.32 
shows solid waste management in the households’ level in the Project Area. 

Table 5.32: Solid Waste Management in Household Level 
Methods of Solid Waste Management Households Percentage 

Waste collection by Rural Municipalities - - 
Composting 8 12.50 
Dumped in agriculture land 8 12.50 
Burning 6 9.37 
Dumped near- by road/ river/ stream side 27 42.18 
Dumped in pits 10 15.62 
Reuse 5 7.81 
Total 64 100 

Source: Household Survey, 2022 

5.3.7 Traffic and Safety 
Based on traffic, this road is classified as Type II &III and is being designed for a speed of 
40~60kmph. Safety requirements along the road are studied in detail and accordingly necessary 
safety provisions like safe designed junctions, vehicles U-turning locations, pedestrian level 
crossings have been made at required locations in the design. Further safety measures have 
been provided including road signs, delineators, chevron signs, w-beam crash barriers, gabion 
crash barriers, road marking, speed restrictions in busy areas, etc. Traffic Safety has been 
considered in the design of Mugling - Abukhaireni road based on:  

• Nepal Road Safety Measures 
• Traffic Signs Manual for Nepal Roads 
• Road Safety Notes published by Traffic Engineering and Safety Unit of DoR, Nepal 
• Nepal Road Standards and DoR guidelines 

The most crucial safety issues of the proposed road are related with topography, geotechnical, 
steep cutting, climate, environment and anthropogenic features such as subgrade failure, side 
slope failure, cutting of land, forest reduction. 
School children who use roads to access schools are exposed to high crash risks as their 
behavior on the road is highly unpredictable. The design of MA has incorporated the following 
measures to safeguard school children along the school zones. 

• Reflectorized platform raised zebra-crossing or reflectorized zebra crossing with 
rumble strips before it in front of it;  

• Kerbed footpath with handrails for 100 m in both directions from the school frontage 
or crossing in both directions in both sides and 

• Road studs installation before the crossing for night visibility. 
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Motorcyclists are also at significant risks on Nepalese hill roads owing to several dangerous 
behaviors of motorcyclists such as general tendency of reckless driving at sharp bends; 
inherently more loss of control than four-wheel vehicles and more aggressive overtaking of 
slow-moving four-wheel vehicles. Motorcyclists represent relatively younger drivers which is 
another contributing factor that influences risky driving behavior. The final design of MA road 
has following measures to enhance motorcyclists’ safety along MA Road. 

• Gradual tapering of the carriageway/ shoulder interface to mitigate instability to 
motorcyclists to sudden edge drop; 

• "No-overtaking” sign and marking at road segments with limited visibility and 
• Retro-reflective single chevrons along the sharp curves to effectively delineate the 

turning path 
The design of Mugling - Abukhaireni has following measures to improve pedestrian safety; 
• Introducing footpath kerb 10 – 15 cm to be friendly to people with disabilities; 
• Kerb-ramps at all the intersection and mid-block crossings.  
• Consideration to increase the footpath width to 1.8 m at all the bazars to be wheelchair 

friendly; 
• Provision of footpaths with kerb-ramps are friendly to people with disabilities and 

wheelchair users along the Abukhaireni Bazaar (Km 8 +050 - 9+300) 
• Traffic calming measures such as reflectorized rumble strips before zebra crossings or 

platform raised reflectorized zebra crossing;   
• Demarcation of crossing with road studs for visibility during the night time;  
• Provision of one kerb-ramped, mid-block crossing (reflectorized) with road stud 

illumination at every 250 m interval of a bazaar, where appropriate. 

5.4 Cultural Environment 
The identified 5 small temples are located along the proposed road where certain communities 
conduct ritual worship in special occasion. Their details have been given in Table 5.33. Among 
these, Triveni Bhagwati Temple at Ch 1+060 Km carries a religious value in the locality of 
Karantar and Bhuwanitar. It is located at Triveni Religious Forest on the right side of the 
proposed road. It overlooks the river valleys of Trishuli the south and Marshyangdi in the west. 
The surrounding area of Triveni Bhagwati temple including the existing road use for the 
celebration of Haribodani Ekadasi Triveni Mela by local annually in an immense scale. 

Table 5.33: List of Temples along Road Alignment 
S. 
N. Chainage Temple Rural 

Municipality 
Settlement 
Name 

Distant from 
the center 
line (m) 

Remarks 

1 0+050 Shree Siddha Baba Ichhakamana Mugling Bazaar 2 Within the formation 
width 

2 0+505 Ichchakamana Mai Ichhakamana Gorkha 2 
Left Side from the 

centerline of the road 

3 1+060 
Triveni Bhagawati 
Temple and its 
territory 

Shahid 
Lakhan Karantar 27.5 m  

Right side from the 
centerline of the road 

4 5+080 Laxmi Narayan Abukhaireni Power house 2 Within the formation 
width 

6 7+850 Ganesh Mandir Abukhaireni Abukhaireni 2 Within the formation 
width 

Source: Inventory Survey, 2022. 
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5.5 Project Affected Structures 
The details of project affected structures are given in Table 5.34: 

Table 5.34: List of Project Affected Structures 
S.N. Types of Structures Numbers Remarks 
1 Residential Structures  223 Within the formation 

width 
2 Electrical Poles/Telephone Poles 153 Within the formation 

width 
3 Transformer 5 Within the formation 

width 
4 Resting Place (Pratikshalay) 2 Within the formation 

width 
5 Police Building and Post 2 Within the formation 

width 
6 Temples (small) 4 Within the formation 

width 
7 Ama Samuha Structure 1 Within the formation 

width 
8 Canteen (Chamena Griha) 1 Within the formation 

width 
9 Public Toilet 1 Within the formation 

width 
11 Shed 11 Within the formation 

width 
12 Private Toilet  5 Within the formation 

width 
 Total 408  

Source: Inventory Survey, 2022 
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CHAPTER 6: ALTERNATIVE ANALYSIS 

Alternative analysis has been considered as an integral part of EIA study, which involves an 
examination of alternative ways of achieving objectives of the proposed project. The aim of 
alternative analysis is to arrive at a development option, which maximizes the benefits while 
minimizing the adverse impacts. The various alternatives to achieve the project objectives with 
minimum environmental degradation are discussed below: 

6.1 DESIGN 
There are two types of road design and construction methods. They are conventional and green 
road approach. In conventional method, heavy machineries and equipment, explosives, heavy 
concrete structures with the application of bituminous surfacing, side drains, bridges and 
culverts etc. are extensively involved. Green road approach which is normally referred as a 
labor based, environmentally friendly and participatory focuses to conserve the delicate 
mountain ecology through the protection of vegetation cover as means of soil conservation.  
The proposed road has been designed considering conventional approach with labor based to 
some extent and complying with the environmental laws and regulations, safeguarding air and 
water quality, conserving materials and resources, etc.  

6.2 PROJECT SITE 
Mugling- Abukhaireni Road is a section of Mugling – Pokhara road, which falls under Prithvi 
Highway (H04). There is a small market area along the road at Mugling, which is the junction 
of three highways to Kathmandu, to Narayanghat, and to Pokhara. The end point at 
Abukhaireni, a local urban area, is the junction of the main road to Gorkha (F035). Originally 
construction of Mugling – Pokhara road was started in 1967 with the Assistance from the 
Chinese Government. The construction was completed in 1974. The length of existing two lane 
paved road in this section (Mugling – Abukhaireni) is 8.0 km. The pavement, cross drainage, 
and off-road structures are in good condition. The important function of National highway is 
to minimize travel time of people and logistics; also, it should be easily accessible to major hub 
towns. For efficient road network and balanced development of adjacent areas, it should 
consider short-haul connections in major cities. From this perspective, new road routes have 
been studied for additional two-lane road, based on the connection between Mugling and 
Abukhaireni. 
The three probable alternatives of the route alignment of this road section for upgrading are 
described with the figure below and Table 6.1. 
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Figure 6.1: Probable Alternative Route Alignments of Mugling-Abukhaireni Section 
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Alternative Route 1:  
Mugling bazar - Right bank of Trishuli River - Karan tar - left bank of Marshyangdi river-
crossing the Marshyangdi river just after the powerhouse of Marshyangdi Hydroelectric Project 
(MHEP) – Abukhaireni Junction. 
Figure 6.2 shows the alignment of route alternative 1. Under this alternative, existing two-lane 
road along the right bank of Marshyangdi River up to Marshyangdi Hydroelectric Power 
(MHEP) plant at Ch 4+750 is used by the traffic heading towards Abukhaireni. A new 2-lane 
road (~4.75 km) crossing the Trishuli river near the start of Mugling Bazaar without affecting 
any existing house is constructed along the opposite bank (left bank) of Marshyangdi river up 
to the MHEP plant and used by the traffic heading towards Mugling. The existing 2-lane road 
from the MHEP plant up to Abukhaireni is improved to 4-lane standard for two-way traffic. 
The new road route section along the left bank of Marshyangdi River passes through nearly 
virgin land with very few settlements and farm lands. In this alternative, there will be 2-laned 
one way carriageway along each bank of Marshyangdi River from Mugling to the powerhouse 
at Ch 4+750 and 4-laned carriageway from the powerhouse to Anbukhaireni along the existing 
Mugling – Pokhara alignment. The construction cost is reduced and the highway function 
provided is also improved. The route length from Mugling to Abukhaireni along the new route 
at the left bank of Marshyangdi river is 7.9km and two new bridges of two lanes are required 
across Trishuli River and Marshyangdi River. A new two-lane bridge under construction at 
Mugling across Trishuli River just beside the existing old suspension bridge is used in this 
alternative. There exists an earthen track (600 m approx.) in the initial part of this route. The 
initial section of 4.75 km length of the alignment lies in Gorkha district and remaining 3.15 km 
up to Abukhaireni lies in Tanahu district. An existing earthen local road to Manakamana temple 
and bazaar, a popular Hindu pilgrimage destination, connects with the alignment of this 
alternative at km 1+150. 
The salient features of route alternative 1 are: 

• The total road length = 7.90 km 
• Number of 2-lane new bridges = 2 nos. 
• The total length of 2-lane bridges = 150 m (Trishuli Bridge) + 170 m (Marshyangdi 

Bridge) = 320 m 
• Length of New Road = 6.4 km (including bridges) 
• Length of existing road improvement = 1.5 km 
• Total estimated project cost = NRs. 3,132,498,819 (including bridge, land, resettlement, 

& environmental costs) 



Environmental Impact Assessment (EIA)  Mugling-Abukhaireni Road 

6-4 
 

 

 

Figure 6.2: Alignment of Route Alternative 1 of Mugling – Abukhaireni Section   
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Alternative Route 2: 
Mugling bazar – Karantar- Marshyangdi Bridge-1- Marshyangdi Bridge-2 (at powerhouse of MHEP) – Abukhaireni following the existing road 

 
Figure 6.3: Alignment of Route Alternative 2 of Mugling – Anbukhaireni Section 
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Figure 6.3 shows the alignment of route alternative 2. Under this alternative, existing two-lane 
road along the right bank of Marshyangdi River up to Ch 3+960 is used by the traffic heading 
towards Abukhaireni. A new 2-lane road (3.9 km) for traffic heading towards Mugling crosses 
Trishuli River near the start of Mugling Bazaar without affecting any house, follows the right 
bank of Trishuli river at the start, then the left bank of Marshyangdi river until it crosses the 
Marshyangdi river at km 3+960 just next to the end of the steep section at the right bank of the 
river and follows the existing Mugling – Pokhara road alignment up to Abukhaireni.There will 
be 2-laned carriageway along each bank of Marshyangdi river from Mugling to Ch 3+960 and 
4-lane carriageway from Ch 3+960 to Abukhaireni along the existing Mugling – Pokhara road. 
The total road length is 8.0 km and includes three bridges of lengths 150m over Trishuli river, 
120 m over Marshyangdi river, and 300 m parallel to the existing Mugling – Abukhaireni road 
and Marshyangdi river at the location of the power house of MHEP. The initial 3.96 km length 
of the new alignment lies in Gorkha district and remaining 4.1 km up to Abukhaireni lies in 
Tanahu district. An existing earthen local road to Manakamana temple, a popular Hindu 
pilgrimage destination, connects with the alignment of this alternative. 
The salient features of route alternative 2 are: 

• Total Road length =8.0 km 
• Number of 2-lane bridges required = 4 nos 
• The total length of 2-lane bridges = 150 m (Trishuli Bridge) + 120 m (Marshyangdi 

bridge-1) + 300 m (Marshyangdi bridge-2 parallel to the existing road beside the 
powerhouse) = 570 m 

• Length of New Road = 6.5 km (including bridges) 
• Existing road improvement = 1.5 km 
• Total estimated project cost = NRs. 3,895,498,956 (including bridge, land, resettlement, 

& environmental costs) 
 
Alternative Route 3:  
Mugling Bazaar-Trishuli Bridges (one existing & other under construction)- New bridge (along 
the Right bank of Trishuli (150m), Marshyangdi river R/B (110m)- 2 Bridges (350m &300m) 
at MHEP site-Abukhaireni. 
Figure shows the alignment of route alternative 3. This road route follows the existing road 
alignment. There are total four bridges proposed in this alternative for upgrading the existing 
road to four lane standards. Measured from the end of the existing suspension bridge over 
Trishuli river, first bridge is located at 190m just beside and parallel to the existing road to 
avoid cutting of the steep hard rock stretch, second bridge is located at 1.0 km to bypass the 
existing short loop (geometric improvement), third bridge is located at 2.85 km to avoid cutting 
of steep hard rocky stretch, and fourth bridge is located at 3.86 km just beside and parallel to 
the existing road to avoid damaging to the power house structures. All bridges are parallel to 
the river bank. It has an adverse function as the main road network due to the longer driving 
distance compared to other alternatives and also the existing old suspension bridge over 
Trishuli River needs to be repaired to the required standard. The total road length is 8.02 km. 
The initial 0.9 km of the alignment lies in Chitwan district and remaining length of 7.3 km up 
to Abukhaireni lies in Tanahu district. 
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Figure 6.4: Alignment of Route Alternative 3 of Mugling – Abukhaireni Section 
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The salient features of this altermative are: 
• Total Road length = 8.02 km 
• Number of 2-lane bridges requied = 3 nos. 
• Number of 4-lane bridges required = 1 no. 
• The total length of 2-lane bridges = 150 m (at 0.19 km) +350 m (at 2.85 km) 300m (at 

3.86 km) = 800 m 
• The total length of 4-lane bridge = 110 m (at 1.0 km) 
• New Road length = 7.1 km (including bridges) 
• Existing road use = 1.1 km 
• Total estimated project cost = NRs. 4,954,499,368 (including bridge, land, social, & 

environmental costs) 

Table 6.1: Alternative Analysis of Mugling-Abukhaireni Road 
Description Alternative-1 Alternative-2 Alternative-3 
Design Conventional Conventional Conventional 
Project Area 
(Alignment) 

Mugling bazar-Rt. 
Bank of the Trishuli 
river-Karan tar-Lf. 
Bank of 
Marshyangdi river, 
crossing the 
Marshyangdi river 
just after the 
powerhouse of the 
Marshyangdi-
Hydroelectric 
Project (MHEP)-
following the 
existing road. 

Mugling Bazar-
Karantar-
Marshyangdi Bridge 
1-Marshyangdi 
Bridge 2 (at 
powerhouse 
MHEP)-
ABukhaireni 
following the 
existing road. 

Mugling Bazaar-
Trishuli Bridges 
(one existing and 
other under 
construction)- New 
Bridge (along the rt. 
Bank of Trishuli 
(150m), rt. Bank of 
Marshyandi river- 2 
bridges at MHEP 
site. 

Total Road Length 7.90 km 8.0 km 8.02 km 
Existing Road 
Improvement 

1.5 km 1.5 km 1.1 km 

Total No. of Major 
Bridges 

2 3 4 

Time Schedule October-June (at day 
time) 

October-June (at day 
time) 

October-June (at day 
time) 

Raw Materials Boulders, cobbles, 
gravel and sand for 
road base and sub-
base matters  

Boulders, cobbles, 
gravel and sand for 
road base and sub-
base matters 

Boulders, cobbles, 
gravel and sand for 
road base and sub-
base matters 

Total Estimated 
Cost (Including 
bridge, land, 
resettlement and 
environmental 
costs) 

NRs. 
3,132,498,819.00 

NRs. 
3,895,498,956.00 

NRs. 
4,954,499,368.00 

 

6.3 Best Project Road Alternatives 
Among these three alternatives, Option 1 road route has been preferred the best option. The 
major reason avoiding alternative 2 is that the construction of bridge over Marsyandi River is 
quite impossible because of complex terrain and the construction of 300 m bridge which is 
parallel to Mugling–Pokhara road to avoid the disturbance to Marshyandi hydropower Project 
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is impossible because of its lengthiness. In the same manner, the major reason avoiding 
Alternative 3 is that all the proposed bridges are impossible for the construction because of its 
geographical structures with complex terrain. On the other hand, alternative 1 road project is 
the shortest route among three alternatives with construction of 2 major bridges and the project 
cost for Alternative 1 is comparatively lower than Alternative 2 and Alternative 3. The 
Alternative 1 road project is far sustainable with minimum environmental impacts in 
comparision with Alternative 2 and Alternative 3 road project. Also, the new construction of 
7.90 roads in Alternative 1 in virgin land provides lots of benefits and opportunities like 
transportation facilities, local market and economic development of Gorkha people. The design 
option in alternative 1 will have a minimum range of environmental impacts than other two 
alternatives which can be minimized by expert’s mitigation measures and compensating to 
those where impacts cannot be mitigate. 

6.4 PROCESS, TIME SCHEDULE 
The soil work or excavation activities of the project should be avoided during the monsoon 
period. The construction activities will be carried out during the day time only. During the rainy 
season, the upgrading work has to be stopped to avoid differential settlement of base, sub base 
and low strength of road pavement. The natural compaction of the road should be allowed 
during the rainy season. Rehabilitation and upgrading work will be carried out during the 
remaining months. The upgrading work is more appropriate from October to June as the local 
people are more or less free from farming activities. 

Activities to be avoided during monsoon: 
The activities to be avoided during monsoon includes clearing & grubbing works, felling down 
trees, dismantle works, major earthworks (cutting and filling), pavement works, major structure 
works, road furniture works and bridge works. 

6.5 RAW MATERIAL TO BE USED 
Different physical resources required for the upgrading of the existing road include 
conventional approach. Boulders, cobbles, gravel and sand for road base and sub base matters 
and concrete will be used. Based upon the types and quantities of construction materials, 
construction material sources and quarries have been envisaged to ensure sufficient 
construction materials during the construction stage of the road. 

6.6 OTHERS 

6.6.1 No Action Option 
The no action option alternative prevents the implementation of the proposal and it deprives 
the beneficial impacts to the local peoples. In absence of this proposal, the travel time for locals 
to market centers and headquarter takes longer time and transportation of materials is much 
difficult. So, do- nothing situation limit the access of local people, make community remote 
and isolated from a main stream of the country. This will deprive the project areas from the 
benefits of modern transportation facilities. Hence, no action option is irrelevant in this context. 

6.6.2 Location Alternatives 
The people living in the project area require an efficient and safe mode of transportation to 
have the access to the market and other service centers. Along with the accessibility, the need 
of the proposed route is for minimizing the traffic congestion at the Mugling-Abukhaireni 
section. At the same time, there is need to conserve the physical, biological and socio-
economic and cultural environment. As the road does not have much adverse impacts on the 
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environment due to measures taken to stabilize it, this could be best option for better access. 
No alternative route has been proposed besides the existing route from Mugling-Abukhaireni. 
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CHAPTER 7: SPECIFIC IMPACTS ON THE ENVIRONMENT DUE TO 
IMPLEMENTATION OF THE PROPOSAL 

7.1 ADVERSE IMPACTS DUE TO IMPLEMENTATION OF PROJECT AND 
THEIR MITIGATION MEASURES 

The specific impacts of the implementation of the proposal on the environment during the pre-
construction, construction, operation and maintenance phases has been identified and presented 
in the following section. The impacts have been quantified to the extent possible.  
The identified impacts have been predicted in terms of their magnitude (minor, medium and 
high), extent (site specific, local and regional) and duration (short, medium and long term). 
Such predicted impacts are ranked as insignificant, significant and very significant. Both 
beneficial impact and adverse impact issues on physical, biology and social environment have 
been summarized with impact ranking in Table 8.1. 

7.2 BENEFICIAL IMPACT 

7.2.1 Construction Phase 

7.2.1.1 Socio-Economic and Cultural Environment 

• Employment opportunity for local people in accordance to their education, experience 
and efficiency. 

The road upgrading works require labors every day. It is likely that locals will prefer to work 
in the project to stay close to their families. The household survey reports, the population of 
economically active group is 55.03% in the project area and 4.1% are involved in the 
agriculture wages and non- agriculture wages. So, those involved in the agriculture can be 
engaged in the project during agriculture off- season. Further, during the public consultation 
and public hearing, many have asked for the employment opportunity to the affected families 
and locals. Also, from household survey, 69.28% local people have said there will be increase 
in employment from the project. However, the local people may not be sufficient to complete 
the project on time so; labors outside the project area will be required too. 
The project offers a wide range of works for unskilled and skilled laborers. People within the 
project area and outside the project area would generate substantial income from unskilled and 
skilled job generated in the project. The construction works offer a wide range of works for 
about 360,000 person days for unskilled manpower (500 persons per day) and 108,000 person 
days for skilled labors (150 persons per day) for 30 months during construction period. Out of 
the total manpower needed, the project provide about 30% of employment to the locals 
including women. The impact is direct, high magnitude, local and short term in nature. So, the 
impact is ranked as very significant. 

• Increase in economic opportunities and income generating activities such as business, 
and its impact on local economy;  

During the construction activities of road, labor groups, construction crew, project team and 
travelers seek for different types of facilities and services, such as food, accommodation and 
other necessary services. In other to meet their demand, enterprises like food and tea shops, 
groceries, lodges and restaurants will be developed. This will increase employment 
opportunities and help in income generation of the local people. Similarly, those enterprises 
will encourage local people to increase the local products, which will ultimately, increase the 
self employment opportunities of the local people generating income. Increase in demand on 
the local production like pulses, milk, meat, vegetables, fruits etc. may provide added impetus 
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for local production and marketing in project area as well as near by project area. The impact 
is indirect, moderate magnitude, local and long term in nature. So, the impact is ranked as 
significant. 

• Relevant trainings to unskilled labor in project activities for improving their 
efficiency. 

The project required number of skilled and unskilled labor in the project activities. However, 
the project requires huge number of unskilled labor for different activities. But, the project also 
needs to train the unskilled labor to carry out the work effectively. The project will conduct 
TNA (Training Need Assessment) and provide training like bio-engineering, mason, carpentry, 
tailoring and other constructed related training accordingly to the able and qualified unskilled 
project affected people; so that they can get advantages by increasing their efficiency and 
wages. One of the strategies of the road project is to give emphasis for the employment of local 
people who are living along the road corridor and are supposed to be affected by the road 
project. These strategies not only provide employment opportunities to the local poor people 
but also supports in transfer of skills and technical know-how while working in construction 
works and inject money in rural economy. From the project, one can build skills in masonary 
works, carpentering, etc. These skills will benefit the locals in getting long-term employment 
opportunity in road construction projects in future. This impact will be direct, moderate 
magnitude, site specific and long-term in nature. The impact is ranked as significant. 

7.2.2 Operation and Maintenance Phase 

7.2.2.1 Socio-Economic and Cultural Environment 

• Increase in Economy 

During the road construction phase and operation phase, various enterprises were developed to 
meet the demand of the project crew members, project team and the travellers. These 
enterprises often continue for long time after completion of the project, which will increase the 
economy of the local people. After the completion of the road project, many internal tourists 
may come to visit for their cultural, scientific, historic and scenic values. This will indirectly 
increase the economy of the local people. Also, the road is the route to reach one of the tourist 
destinies “Pokhara” which can create great impact on local market of the road project. This 
impact will be direct, moderate magnitude, local and long-term in nature. The impact is ranked 
as significant. 

• Increase in Land Values 
The upgrading of the road project leads to rising land values along the road alignment due to 
enhancement in trade and business, reliable transportation facilities. Increase in land values 
also enhances farmers’ capability for borrowing loans on collaterals. High value lands are 
easily acceptable to banks and micro-finance institutes to provide loans. As per Minimal 
valuation Book of Chitwan, Gorkha and Tanahu Districts, 2076/77 minimal valuation of land 
along the Project Road between NRs. 25,00,000.00 - 80,00,000.00 per ropani. This could 
increase with increase in time period. The impact is indirect, high magnitude, local and long 
term in nature. The impact is ranked as very significant. 

• Local Area Development 
With the upgrading of road works, there will be subsequent increase in income levels from 
micro enterprises and by the gradual development of additional facilities and services in the 
area due to better access, it is expected that there will be an overall improvement in the quality 
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of life of rural people with reduction in travel time to social services, market areas and 
travelling to other parts of the country. In addition, the project will improve access to markets, 
health institutes, employment, social and education opportunities. This will bring about 
increase in productivity in rural areas and eventually improve the overall socio-economic 
condition of people living in or nearby road corridor. New market areas and settlements will 
develop, urbanization and industrialization will be possible, and all this will lead to the regional 
development of the area. This impact is indirect, moderate magnitude, local and long-term. So, 
the impact is ranked as significant. 

• Increase in Tourism 
Upgrading of the road will connect road between different places. Specially, this road is the 
main road for the Pokhara and Gorkha. Hence, the upgrading of the road will increase number 
of internal and external tourists. With increase in the tourist number, the services and facilities 
such as, restaurants, lodges and other accommodation services and facilities will also increase. 
Along with that, this increases the economy of the local people and regional people. The impact 
is indirect, high magnitude, regional and long-term. So, the impact is ranked as very 
significant. 

• Increased mobility through project access road 
The improved road access will bring quantified and non-quantified benefits. The quantified 
benefits of the project include the travel time saving and vehicle operating cost saving for 
motorized vehicles, which result higher vehicle speed and improved riding quality with the 
project. In addition to quantified benefits, few non-quantified benefits from the project are 
improved access to markets, health institutes, employment, social and education opportunities. 
This will bring about increase in productivity in rural areas and eventually improve the overall 
socio-economic condition of people living in or nearby road corridor. New market areas and 
settlements will develop, urbanization and industrialization will be possible, and all this will 
lead to the regional development of the area. This impact is direct, high magnitude, regional 
and long-term impact. So, the impact is ranked as very significant. 

7.3 Adverse Impacts 

7.3.1 Pre-Construction Phase 

7.3.1.1 Physical Environment 

• Disturbances to public utilities  

Proposed road upgrading works requires the removal and relocation of public utilities from 
the proposed road RoW. This will cause disturbance to the locals and service providers in 
their daily activities and business. It is revealed that from the proposed Upgrading and new 
construction of the road project cause disturbance to 153 electrical poles/telephone poles 
and 5 transformers are listed in Table 7.1.  
The impact is direct, high magnitude, site specific and short term in nature. The impact is 
ranked as very significant. 

Table 7.1: Details of Affected Public Utilities 
S.N. Description of Particulars Total Number 
1 Electrical Poles 153 
2 Transformer 5 
 Total 158 

Source: Field Visit, 2022 
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• Disturbances to Land Use (Necessary Permits from Concerned 
Authorities/Parties/Persons for Placement and Operation of Project Utilities such as 
Quarry sites and Borrow Pits, Stockpiling, etc.) 
Upgrading of the road required acquisition of the land permanently up to formation width. 
Along with that, the project needs temporary land for storage of the stockpiling and quarry 
materials. The land may belong either to government or to the individuals and should 
require permits from concerned authorities/parties for its use. For the upgrading of the road 
project, 13.365 ha are required for ROW of the road and 18 ha is required for the temporary 
land use. From 18 ha of the land, 5ha is used for Quarry and Borrow area, 2ha is used for 
the stockpiling, 1 ha is used for the labour camp, 2 ha is used for the spoil disposal, 3 ha 
for crusher plant and 5 ha for concrete batching plant. The details of Land use are provided 
in Table 2.5 and Table 2.6. The impact is indirect, moderate magnitude, local and short 
term in nature. The impact is ranked as significant. 

7.3.1.2 Biological Environment 

• Clearance of vegetation/road side trees within RoW. 

Upgrading/New Construction of the road will require clearance of 9.525 ha of forest area within 
RoW. But the road project will clear only 2,000 numbers of trees that lie within corridor of 
impact (COI). The remaining parts of the forest area will remain as a green belt protecting 
forest and environment. For the new construction of the road in Gorkha section, the project 
needs clearance of 670 no. of trees whereas, for the upgrading of the road in Tanahun section, 
the project needs clearance of 1330 no. of trees. The major trees that need to be cut down are 
Sal (Shorea robusta), Aasana (Pterocarpus marsupium), Karma, Chilaune (Schima wallichi), 
Katus (Castanopsis indica), Simal (Bombax ceiba), Padke (Albizia julibrissin), Khirro 
(Wrightia arborea), Sisaoo (Dalbergia sisoo), Khair (Acacia catechu), Karan (Millettia 
pinnata) and Aap (Magnifera indica).  All the trees which need to be cleared belong to the five 
community forests and are presented in APPENDIX 11. 
The impact is direct, high magnitude, local and long term in nature. The impact is ranked as 
very significant. 

• Handover of Forest Lands to the project. 

The opening of new road section, widening of existing road and construction of bridges 
requires acquisition of forest areas and public lands. The proposed project requires 9.525 ha of 
forest land for the road which basically requires clearance before implementation of the project. 
The details of the affected trees are shown in Annex 11.  

The impact is direct, high magnitude, local and long term in nature. So, the impact is ranked 
as very significant. 

7.3.1.3 Socio-Economic and Cultural Environment  

• Acquisition of Private and Community Structures 

Land, structure and property acquisition is required for the improvement and construction of 
the road geometry. During upgrading and new construction of the road geometry, a total of 75 
residential structures, 58 residential and commercial structures, 78 commercial structures, 11 
shed and 5 private toilets will be affected which falls on private structures and needed to be 
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acquainted by the proposed road project during its construction phase. Out of 227 private 
structures, 119 are fully affected and 108 are partially affected. Similarly, a total of 2 resting 
places, 2 police building and post, 4 temples, 1 Aama Samuha Structure, 1 Canteen and 1 Public 
toilet that falls on community structures need to acquire for the proposed project. The details 
have been given in Table 7.2. The impact is direct, high magnitude, local and long term in 
nature. The impact is ranked as very significant. 

Table 7.2: List of Affected Private Structures 
S
N 

Descriptions Chitwan District Gorkha District Tanahu District Total 
Ichhakamana 

 
Sahid Lakhan RM  Abukhareni 

 1 Residential Structures 7 7 61 75 

2 Residential & 
Commercial 

3 0 55 58 

3 Commercial 1 1 76 78 

4 Shed 0 10 1 11 
5 Private Toilet  0 3 2 5 
 Total 11 21 195 227 

Source: Household Survey, 2022 

Table 7.3: Distribution of Project affected structures by Severity 
 Structure Types 

  

No of Structure Plenth_Area (sqm²) 
Fully Partially Total Fully Partially Total 

Residential 33 42 75 2375 2763 5138 
Residential & Commercial 19 39 58 2745 6696.5 9441.5 

Commercial 53 25 78 3303 2544 5847 
Shed 9 2 11 137 29 166 
Toilet 5 0 5 93.25 0 93.25 
Total 119 108 227 8653.25 12032.5 20685.75 

Source: Household Survey, 2022 

Table 7.4: List of Affected Community Structures 
S.N. Structure Types No. 
1 Resting Place (Pratikshalay) 2 
2 Police Building and Post 2 
3 Temples (small) 4 
4 Aama Samuha Structure 1 
5 Canteen (Chamena Griha) 1 
6 Public Toilet 1 
 Total 11 

Source: Household Survey, 2022 

7.3.2 Construction Phase 

7.3.2.1 Physical Environment 

• Changes in topography, land use pattern and land cover 
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The design of 9.384 km road length will hamper the landscape of the project area. The 
construction of cross drainage structures, extension or replacement of existing culverts, box 
culverts and pipe culvert may change the morphology, longitudinal profile and hydrological 
character of river/ stream etc. So, during the construction phase, poor design and construction 
works will disturb the existing landscape and scenic values of the site. The impact is direct, 
high magnitude, site specific and short term in nature. So, the impact is ranked as very 
significant. 

• Possibility of landslides, soil erosion and slope instability 
The proposed road alignment is prone to landslides and soil erosion. The slope instabilities are 
found in the hill slope as well as valley slope. The geotechnical study report reveals that slope 
is instable at Ch. {1+360 (RHS), 1+175 (RHS), 1+325 (RHS), 6+025 (LHS), 6+100 (LHS), 
6+800 (LHS) and 6+925 (LHS).}. Factors for landslides, slope destabilization and soil erosion 
during construction phases are vibration, spoil disposal, borrow and quarry areas operation, 
slope cutting and exposed surface, construction carried out in rainy season without proper water 
control, drainage facilities, etc.  
Consequences of landslides and soil erosion affect the safety and serviceability condition of 
roads and bridges. It also has chain effect on the farmers (loss of crops or farmland), land 
(degradation due to silt/ debris deposition), water (degradation of quality), river and streams 
(change in regime), vegetation (loss and impact) and on other infrastructures. 
The impact is direct and indirect, high magnitude, site specific and short-term in nature. So, 
the impact is ranked as very significant. 

• Pollution due to excavated spoil disposal, construction wastes and haphazard storage 
of construction materials, solid waste and wastewater disposal 

The upgrading and the new construction of the road will generate approximately 327,496 cum 
quantity of construction spoil. The haphazard disposal of the spoil may cause slides due to 
overload of instable slope area, soil erosion, destroy vegetation, hazards to settlement at 
downhill side, disrupt natural drainages and pollute water sources etc. As well as, various 
construction activities such as demolition of structures, cutting of earth and rock mass for 
widening in some sections of project road, scarification of existing pavement will result to 
generation of huge quantity of construction waste. 
On the other hand, the waste (degradable and non-degradable) generated from construction 
works and labor camp during the construction period, if not disposed or managed properly will 
cause land pollution ultimately damaging the farm lands, crops productivity, human health and 
properties through direct deposition or indirectly as a result of mass flow. Moreover, the top 
soil might be damaged due to the filling activities by construction materials, improper dumping 
of waste and liquefaction of these wastes.  
The impact is direct, high magnitude, local and short term in nature. So, the impact is ranked 
as significant. 

• Loss of top soil; 
The widening of the road formation works requires permanent productive land (excluding 
settlements) from where the vegetation and top soil will be removed. The quantity of the top 
soil generation from the permanent land is approximately 2,605 cum assuming thickness of 
topsoil to be 25cm. Likewise, the establishment of project utilities (stockpiling, labor camps 
and others) will require temporary land from where the vegetation and top soil will be removed. 
So, this all result in a reduction of plant growth and yield as the top soil has highest 
concentration of organic matter, microorganisms, mineral particles, water and air. 
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The impact is direct, high magnitude, site specific and short term in nature. The impact is 
ranked as very significant. 

• Issues due to quarry and borrow activities 
The construction works will require construction materials like sand, gravel, boulders, etc. Ten 
different sites have been identified as quarry sites. The major quarry materials are boulders, 
cobble, gravels and sand. The estimated quarry materials are 2,075,500 m3. Over extraction 
will lead to deepening of river bed, river course to change and river edge to fall into the river. 
The impact due to quarrying is considered to be indirect, moderate magnitude, local in extent 
and short term in duration. The impact is ranked as significant. 

• Disruption of natural drainage pattern 

The project scope comprises construction of two major bridges and four minor bridges. This 
will impact on surface water hydrology, creating obstruction to the free flow of water. Change 
in morphology, longitudinal profile and hydrological character of river is possible due to 
narrowing of river, construction of piers and guide bunds or flood protection/stream bank 
protection works along the river banks for the protection of bridge from floods. Impact is direct, 
moderate magnitude, local and short term in nature. So, the impact is ranked as significant. 

• Air, Noise and Water Pollution 
• Air Pollution 

Air is mainly polluted from dust during the construction works from sub base and base, 
erosion of unpaved area, stockpiles of construction materials, drilling, site clearance, 
movement of vehicles, operation of quarry, etc. Dust is also raised by plying of construction 
vehicles, operation of machineries. Emission from vehicles will pollute the surrounding 
atmosphere. Also, dust layer accumulates on the leaves of roadside vegetation limiting their 
growths and assimilation capacities and affects the roadside settlements. These all may 
cause nuisance to roadside walkers and nearby residents. The air pollutants are responsible 
for causing many respiratory problems and eye diseases to people exposed for long 
duration. Low quality of fuel, age and poor quality of vehicles, lead from petrol engines are 
the other causes of pollution.  
The anticipated impacts on air will be direct, moderate magnitude, local and short term in 
nature. So, the impact is ranked as significant. 
 

• Noise Pollution 
The noise level may increase to some extent causing nuisance to the locals and sensitive 
receptors at the construction site due to construction activities such as excavation, blasting, 
movement of heavy vehicles, construction equipment, etc. Noise is also generated from 
vehicles engines, friction between tire of vehicles and road surface, excessive honking, etc. 
Expose to chronic noise can lead to communication problems, increase in stress levels as 
well as associated behavioral and health effects especially around sensitive receptors like 
school, hospital, army camp, health post, etc. 
The anticipated impacts on noise pollution will be direct, moderate magnitude, local and 
short term in nature. So, the impact is ranked as significant. 
 

• Water Pollution 
During construction activities such as cutting and filling, disposal of construction waste 
and spoil, erosion and soil movement due to quarrying and borrowing etc., improper 
sanitation of workers or local inhabitants, disposal of wastewater from labor camp, 
unauthorized washing of vehicles and unauthorized garbage dump sites, accidents of 
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tankers carrying oil and other environmental hazards chemicals may cause increase in 
turbidity of stream, rivers, blockage of natural drainage system and pollute them causing 
health hazards to the downstream water users, impact on local fisheries. Increased silt 
content could cause unnecessary sediment deposition in downstream areas which causes 
the rising of river beds resulting flood in downstream areas. Accidents of the tanker 
carrying oil and chemicals, such as bitumens causing spillage might contaminate the water 
sources. The polluted water may become unfit for bathing, drinking, animal consumption, 
irrigation, etc. and affect fish and other aquatic life.  
The anticipated impacts on water pollution will be direct, of moderate magnitude, local 
and short term in nature. 
 

• Generation of Waste 
Various construction activities such as demolition of structures, cutting of earth and rock 
mass for widening in some sections of project road, scarification of existing pavement will 
result to generation of huge quantity of construction waste. Further, substantial amount of 
domestic waste will also generate from workers camps. Improper disposal of these wastes 
may obstruct water flow resulting in reduction in water carrying capacity of the water body. 
Unscientific disposal of domestic waste may cause filthy smell resulting in health problems 
in workers and local residents. The impact is direct, medium magnitude, site specific and 
short term in nature. 

7.3.2.2 Chemical Environment 

• Issues on Use, Storage and Handling of toxic materials/fuel, chemical and bitumen 
The use of fuels, lubricants, oils, acids and other chemicals for construction can cause serious 
environment problems if spread out through leakage in storage places. On the other hand, 
bitumen storage should be done with proper care as it is highly combustible and can cause 
severe hamper to skin and eyes. 
The impact will be indirect, high magnitude if properly not handle, site specific and short term. 
So, the impact is ranked as very significant. 

• Soil, Land and Water Pollution from asphalt plants; trash and garbage; fuel and oil 
spills 

The use of fuels, lubricants, oils, acids and other chemicals for road construction is frequent 
environment problems that can be only met by special precautionary measures. They can easily 
spread out through leakage in storage places. If they are not properly handled before and after 
use, then it can lead to serious environment problems. Accidents of tankers carrying oil and 
other environmental hazards chemicals may cause increase in turbidity of stream, rivers, 
blockage of natural drainage system and pollute them causing health hazards to the downstream 
water users, impact on local fisheries. 
The impact will be indirect, moderate magnitude, site specific and short term. So, the impact 
is ranked as insignificant. 

7.3.2.3 Biological Environment 

• Disturbances to wildlife habitats and movement due to construction related activities 
The project road passes through five community forests which might cause disturbance to the 
wild lives inhabited in that forest. Commonly identified wildlife in the project area are Leopard 
cat (Felis bengalensis), Jungle cat (Felis chaus), Jackal (Canis aureus), Monkey (Macaca 
Assamensis), Langur monkey (Presbytis entellus), Squirrel (Funambulus pennati), squirrel 
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(Funalbalus sp.), Fox (Vulpes bengalensis), hare (Lupus migricollis) and Porcupine (Hystrix 
hodgsoni) etc. They are occasionally observed at the project site as reported by the locals. So, 
there is a likely disturbance to wildlife habitat due to increased vehicular movement and 
disturbance by construction crews during construction activities. The excessive intrusion of 
human activities or intensive extraction of resources may also disturb the wildlife habitat. The 
impact is direct, moderate magnitude, local and short term in nature. So, the impact is ranked 
as significant.  

• Impact on nearby forest due to increase in demand for firewood, timber and NTFPs 
Skilled, semiskilled and unskilled workforce will be involved in the construction of the 
proposed project. The labor force and their dependents will use firewood from local forest for 
cooking their food and timber for making their shed in different locations. Likewise, the non-
workers gathered for economic opportunities will cut down the trees to build residences and 
shades. This will put additional pressure on local forest. The impact is indirect, high magnitude, 
site-specific and long term. So, the impact is very significant. 

• Impacts on biodiversity due to hunting and poaching activities 
Poaching will be one of the likely impacts on wildlife due to the presence of construction 
workers and the families' dependent on them. The local hunters or hunters among the workforce 
will be attracted to hunt wildlife like Barking Deer (Muntiacus vaginalis), Badel (Wild boar), 
Clouded Leopard (Neofelis nebulosa) and Rabbit (Hispid hare). This will lead to the loss of 
the species from near by the forest area.  
The magnitude of impact is considered to be indirect, high magnitude; local and short term in 
nature. So, the impact is very significant. 

• Issues on Rare and Endangered Species of Flora and Fauna 
Sal (Shorea robusta), Simal (Bombax ceiba) and Khair (Acacia catechu) are considered as 
protected plant of Nepal and is found along the proposed road alignment. Similarly, Neem 
(Azadirachta indica), Harro (Terminalia Chebula) and Amala (Phyllanthus emblica) which are 
considered as medicinal plant prioritized for research and development were also observed 
along the proposed road. These tree species and NTFPs need to be felled down during the 
construction phase. However, the project area is not near to the habitat of endangered species 
of fauna and bird species. 
The impact is direct, high magnitude, site specific, long term in nature. So, overall the impact 
is ranked as very significant. 

• Disturbance to aquatic biodiversity 
Fish species available in the Trishuli and Marshyangdi River are Bam (Amphiphous cucbia), 
Asala (Schizothorax molesuworthii), Katla (Catla catla), Hile (Channa stewartii) etc. Road/ 
bridge may serve as barrier to movement of migratory aquatic species, especially where 
culverts are used. Often migratory fish species are intensively fished/overfished at sites where 
culverts and bridges tend to block the natural migratory pathways. Erosion from poorly 
constructed and rehabilitated sites can lead to downstream siltation, ruining spawning beds for 
fish. Constrictions of flows at water crossing can make the current too fast for some species. 
Disposal of excavated materials on water bodies may increase turbidity of water and result in 
reduction in dissolved oxygen content. It is common to see the inappropriate driver practices 
connected with vehicle washing in streams and rivers which can cause local water pollution by 
leakage of fuel, lubricants and hydrocarbons that may not only affect the aesthetic value of the 
water body, but also put hazards on people and animals using these as drinking sources. The 

http://www.nepl.com.np/herbs/details?herb=Chebulic-Myrobalan-Black-Myrobalan/20/Terminalia-Chebula-Retz-/NE611
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impact is indirect, high magnitude, site specific to local and short term in nature. So, the impact 
is ranked as very significant. 

• Occurrence of forest fire incidents 
There are 5 community forests along the project road that will be affected by the widening of 
the project road. Other than clearance of tree vegetation (2000 nos.) along the road side, the 
area near forest may be occupied by the project road for establishment of construction facilities 
such as labor camps, stockpiling, spoil disposal, etc. 
Workforce may also create pressure on the forest and forest resources include firewood 
collection to meet their energy need for their meal in cooking etc. The activity of construction 
labors may lead to forest and other bush fires, which will have sudden, severe and wide- ranging 
impacts on all kind of living organisms. Fire hazards are common at construction sites, 
workshops where activities related with fire (such as welding) is carried out. The impact is 
indirect, moderate magnitude, local and short term in nature. So, the impact is ranked as 
significant. 

7.3.2.4 Socio-Economic and Cultural Environment 

• Health hazards due to environmental pollution 
During the construction of the road works, there is chance to increase in dust particles from the 
earthworks and increase in noise level due to movement of construction vehicles and use of 
construction equipment and water pollution. The increase in dust particles will deteriorates the 
ambient air quality thereby causing the respiratory problems, eyes disease among all ages 
especially children’s and old age people. The increase in noise level may evoke emotions and 
lead to sleep disruption, high blood pressure, elevated stress hormones, etc. When the 
haphazard disposal of waste, construction spoil and leakage of chemical waste comes in contact 
with water, water pollution will occur. The polluted water when used will affect the health of 
people. Water borne diseases are commonly associated with unsafe drinking water, poor 
sanitation and poor labor camp conditions causing spread of endemic diseases such as 
dysentery, diarrhea, and cholera within the labor camp and surrounding of the project area. The 
impact is indirect, moderate magnitude, site specific and short term in nature. So, the impact 
is ranked as insignificant. 

• Occupational health and safety hazard 
The unmanaged construction activities may cause injuries, fatal accidents, disabilities among 
the labors and the road and bridge users. Without adequate safety measures, labor forces are 
exposed to various safety risks and health hazards during handling of hazardous materials, 
bitumen works, tree felling works, slope stabilization works, etc. 
Accidents may occur during construction work due to poor road condition such as pot holes, 
road side ditches, cracks, construction spoils along the road alignment, movement of cranes 
and heavy vehicles without adequate warning, traffic congestion due to closure or limited lane 
section of the road, etc. Also, similar impacts are envisaged in the bridge section in case of 
accidents or injuries. Dust rose from earthworks and dust blown by air may pose health risks 
to the workers. The noise generated from the construction equipment during construction works 
may cause hearing loss among the workers. The health of workers also depends upon the 
quality of labor camp such as quality of living space, facility of clean drinking water, sanitary 
practices with toilets and solid waste management system, etc.  
The impact is direct, high magnitude, site specific and short term in nature depending upon the 
causality. The impact is ranked as very significant. 
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• Issue on road and Bridge Safety 
The number of vehicles plying on the road will be increased with respect to the existing traffic. 
Widen and improved geometry of road makes ease in driving and encourages drivers to speed 
up the vehicles speed. So, with improved road condition and more vehicles plying on the road 
may result in the increase in speed of the vehicles and road accidents. Road accidents will cause 
injuries, disabilities, deaths among drivers, passengers, pedestrians, animals and nearby 
structures. To mitigate these impacts, physical measures to maintain traffic and the vulnerable 
road users (school children, pedestrians) safety along the school zones and markets of the 
project road, have been incorporated in the design of this road. Moreover, the design of all the 
ramp crossings at the footpath is such so as to be universally accessible including for persons 
with disabilities. The impact is indirect, high magnitude, site specific and long term in nature. 
So, the impact is ranked as very significant. 

• Issues on loss of agricultural land/ corps 
The upgrading road works will acquire agriculture land during the widening and improvement 
of existing road. There will be permanent loss of 2.25 ha agriculture land that lies within RoW 
of road. This will impact on livelihood of the local people. The impact is direct, high magnitude, 
site specific and long term in nature. So, the impact is ranked as very significant. 

• Issues related to gender, vulnerable and indigenous people 

Discrepancy is prevalent in project area in wage distribution among the male and female labor 
forces. This is also prevalent to vulnerable and indigenous group. There is a high chance that 
the project contractors, project employee will discriminate female, vulnerable and indigenous 
groups on a very low salary compared to their male counterparts and other ethnic groups during 
construction of road. Along with that, the project contractor discriminate the vulnerable and 
indigenous people by excluding from trainings and other opportunities. The list of the 
vulnerable household is given in Table 5.17. 

The envisaged impact is considered to be indirect, moderate in magnitude, local in extent and 
short term in duration. So, the impact is ranked as significant. 

• Child Labor Issues 
The proposed project requires approximately 108,000 person days of skilled manpower (150 
persons per day) and 360,000 person days of unskilled manpower (500 persons per day) for 30 
months during construction period. So, there is possibility that the Contractor may use poor 
family children in unskilled works in consent or without consent with children family members. 
The children working for their homes may support the family for a time being but in long run 
they are depriving them of the possibilities of studying and becoming more productive adults, 
hindering their future livelihoods. The children working may also face irreversible physical or 
psychological damage that may threaten their lives. This in turn will result in poverty, 
compromises economic growth and equitable development. 
The impact is direct, medium significant, site specific and long term in nature depending upon 
the child physical and psychological condition. So, the impact is ranked as significant. 

• Impact on Religious, Cultural and Historical Assets 
Though there are no famous religious, cultural and historical assets in the project corridor, there 
are 4 small/medium-sized temples which are likely to be affected during construction of the 
project. Locally, these temples bear religious value; however, there is no historical or 
archaeological importance in these temples. Locations of the temple are at Ch. (0+050, 0+505, 
1+060, 5+080 and 7+850). The detail is located in the Table 5.33.  
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So, the impact is direct, high magnitude, site specific and short term in nature. So, the impact 
is ranked as very significant. 

7.3.3 Operation and Maintenance Phase 

7.3.3.1 Physical Environment 

• Changes in topography and land use cover and patterns 
During the operational phase the instability, landslides and soil erosion result not only from the 
road and its structure but also from the heavy rainfall, seismic activities and from general 
vehicle movement on the road. The impacts from slope instability are blockage of drainage 
structures, modification of water paths leading to concentrated flows, high gradient in cut or 
fill slopes and cleared areas which have been left without re- plantation or other appropriate 
rehabilitation measures. Embankment with open cuts and without vegetation when exposed to 
rain will cause soil erosion. This can become a major source of silt that the monsoon runoff 
carries away. The impact is indirect, high magnitude, local and short term in nature. So, the 
impact is ranked as very significant. 

• Damage to Road Section and Bridges 
There is possibility that the poor workmanship and material defects during the construction 
phase may damage the road section on its operation phase causing traffic congestion, accidents, 
pot holes and cracks on the road surface. The possible cause of damage to the road section is 
improper and inadequate drainages, wear and tear of the pavement surface, etc. The impact is 
direct, high magnitude, site specific and short term in nature. So, the impact is ranked as very 
significant. 

7.3.3.2 Biological Environment 

• Disturbance to Wildlife Habitat and Barrier to Wildlife Movement Corridor 
A road with wider width and higher vertical alignment may cause a physical and psychological 
barrier for wildlife and act as a barrier across their movement corridor. When a road intersects 
or blocks a wildlife corridor, the result is either cessation of use of the corridor because animals 
are reluctant to cross the road, and increase of mortality due to collision with vehicles, or a 
delay in migration which may result in the weakening or disappearance of an entire generation 
of the population from predators, good food supplies, better travel conditions, and so forth. 
This often leads to accidental death and poaching. On busy roads, the death rate for the local 
amphibian, reptiles or other slow- moving animal populations can be high. The impact is direct, 
moderate magnitude, site specific and long term in nature. So, the impact is ranked as very 
significant. 

• Issues of Forest encroachment and easy access to forest 
A road that passes through forest converts forest area into built up area. Development of 
settlement in the forest area increased pressure on forest resources like firewood and timber 
and increase high risk of forest fire. With road connection, forests become easily accessible 
and render animal grazing, collection of firewood and NTFPs. Road may also considerably 
contribute and/ or accelerate logging activities and timber exports. Development stimulated by 
the road may promote activities such as use of firewood to meet the demand of both locals and 
tourists who consume forest resources and increase pressure on it. The impact is indirect, 
moderate magnitude, site specific and long term in nature. So, the impact is ranked as very 
significant. 

• Impact on aquatic biodiversity 



Environmental Impact Assessment (EIA) Mugling-Abukhaireni Road 

7-13

Erosion from poorly constructed and rehabilitated sites, unattended borrow pits can lead to 
downstream siltation, ruining spawning beds for fish. Roads may also serve as barrier to 
movement of migratory aquatic species, especially where culverts are used. Disposal of waste 
on water bodies may increase turbidity of water and result in reduction in dissolved oxygen 
content. The impact is direct as well as indirect, low magnitude, site specific and long term in 
nature. The impact is ranked as insignificant. 

7.3.3.3 Socio-Economic and Cultural Environment 

• Possible township and market development and RoW encroachment

The upgrading, widening of the road project developed township slowly in the project area as 
there developed ribbon settlement along the project area if not controlled by the government. 
This may lead to regular traffic congestion, road accidents, and reduced carrying capacity of 
arterial roads. This leads to expansion of towns, where services like schools, hospitals, banks, 
offices, etc. are costly. This may develop market area in the main center of the road alignment. 
There may be high chance in RoW encroachment for the market development. This also leads 
to the overcrowding of the people in service-related areas. This also, leads to high cost in water, 
sewerage and electricity. And meanwhile, interior areas are left underdeveloped causing 
wastage of valuable land. The impact is indirect, high magnitude, site specific and long term 
in nature. So, the impact is ranked as very significant. 

• Impact of new road alignment on economy and business of Mugling bazaar
The main market of the existing road alignment of Mugling Abukhaireni lies in south side of 
the project road alignment, as there is the existing highway of the Mugling-Pokhara. But, the 
track of new road alignment of the Mugling Abukhaireni changes drastically, crossing the 
Trishuli Bridge to the east and again crossing the Marshyandi River to the west and joining the 
existing Mugling-Pokhara road. The new road alignment will directly impact on existing 
business and market and local people.  
The impact is indirect, high magnitude, site specific and long term in nature. So, the impact is 
ranked as very significant. 

7.4 Issues from Public Hearing 

 Construction of Public Toilet, Solar, Other Public Utilities and Structures

Project should construct public toilet, provide solar lamp, drinking water facility and 
protect temple with fence. 

 Priorities to Local Workers

Priorities should be given to local labours in construction works and construction materials 
should be use from local site. 

 Protection of the Water Resources

There is a water source available near the downhill of Karantar School. So, the contractor 
should ensure not to hamper the water resources. 
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 Stability of Bridge

The geological structure of the location where Trishuli Bridge had been proposed, is weak 
and made up of sandy soil. So, proper measures should be taken in other to maintain 
stability of the bridge. 

 Minimal effect to Private and Public Properties

The construction of the road should be done with the minimal effect to private and public 
utilities. 

 Unease Access to the People incase of one-way road in Gorkha

Local people complaint that it would be very uneasy to them if the new construction of the 
road in Gorkha district is of one –way service. 

 To change the location of the Marshyangdi Bridge

To change the location of the Marshyangdi bridge from Powerhouse to Abukhaireni Rural 
Municipality ward no. 2 and Sahid Lakhan Rural Municipality Ward no. 3, Namjungtar in 
other to get maximum benefits of transportation and other developmental activities to both 
the people of Gorkha and Tanahu district. 

 Impact on economy

The road alignment will affect the business of people living in Mugling, and consequently 
the market will be displaced. 

 Construction of the road following EMP

The people of the Abukahireni demanded that the construction work should be done 
following the EMP guidelines and its mitigation measures. 

 Relocation of the Public Utilities

Relocation of the all destructed public utilities like telephone, drinking water pipes, electric 
poles, community structures, temples, hall and toilets. 

 Alternative alignment should be chosen

Proposed Motarable Bridge from Simaldhara is not suitable due to high risk of 
landslide. The proposed alignment will also affect the income of people living in Muglin 
area, causing unorganized relocation of the people. So, the alignment should pass 
through Area Police Office, Muglin to connect with Triveni Bhagwati Temple, Gorkha. 
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CHAPTER 8:  MEASURES TO REDUCE OR CONTROL THE IMPACT OF 
THE IMPLEMENTATION OF THE PROPOSAL ON ENVIRONMENT 

An effective implementation of beneficial augmentation measures and adverse impacts 
mitigation measures would enhance the benefits expected from the project and avoid/minimize 
the adverse impacts from the project. This section describes the practical and cost-effective 
mitigation measures to minimize and compensate the adverse impacts to an acceptable level. 
The project proponent shall implement the measures during pre-construction, construction and 
operation phases of the project. The Contractor shall be responsible for carrying out the 
enhancement and mitigation measures under close supervision/monitoring by the CSC. The 
proponent, the CSC and the Contractor, all shall follow the Conditions of Contract (CoC) and 
procurement document during all phases of the construction.  

8.1 BENEFICIAL AUGMENTATION AND IMPACTS MITIGATION 
MEASURES 

Adverse Impact mitigation measures can be divided into three categories. They are: 

 Compensatory Measures: 
Compensatory measures are actions undertaken to compensate for the unavoidable 
adverse impacts. 
 

 Corrective Measures: 
Corrective measures are adopted to reduce the adverse impacts to acceptable level. For 
example, installation of pollution controls devices, erosion control and re-vegetation of 
slopes. 
 

 Preventive Measures: 
The preventive measures introduced in other to reduce or eliminate adverse impacts 
before they occur. 
 
In the previous Chapter 7, the beneficial as well as adverse impacts due to the 
construction of the proposed road has been identified and evaluated. In order to attain 
long-term and sustainable benefits from this widening and upgrading of this Road 
Project, its implementation should be guided by principle of environment friendly 
construction and operation. For this, the study team identified the most effective 
augmentation measures for beneficial impacts and mitigation measures for possible 
perceived adverse impacts to minimize the environmental impacts of Project 
implementation and have been described in this chapter. 
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Table 8.1: Summary of Socio-economic, physical, biological and cultural environment impacts within DIZ 

Activities 
Issues of 
Beneficial and 
Adverse Impacts 

Nature of 
Impact Environmental Impacts Impacts' 

Rank 
Beneficial Impacts Maximization Measures/ 
Mitigation Measures 

Direct (D) 
Indirect 
(IN) 

Magnitude 
High (H)-60 
Moderate(M)
-20 
Low (L)-10 

Extent 
Regional (R)-
60 
Local(L)-20 
Site specific 
(SS)-10 

Duration 
Long term 
(LT)-20 
Medium 
term (MT)-
10 
Short term 
(ST)-5 

Insignifican
t (<45) 
Significant 
(45-75) 
Very 
Significant 
(>75) 

BENEFICIAL IMPACTS 
Socio-Economic and Cultural Environment 
Construction Phase 
Employment 
opportunities 
for about 
360,000 
person days 
for unskilled 
manpower 
and 108,000 
person days 
for skilled 
manpower. 

Employment 
Opportunity for 
local people in 
accordance to their 
education, 
experience and 
efficiency. 

D H L ST  Very 
Significant 
(85) 

• Wherever applicable, labor based methods of 
construction will be adopted. 

• Priority will be given to local people for 
employment as far as possible. 

• As far as practicable, the construction works 
will be scheduled during the agricultural 
offseason in order to enable local people to 
become engaged. 

• Binding clause will be included in 
Contractor’s Contract Document to give 
priority for local people with govt. accepted 
wage and recruit local labor impartially 
without gender discrimination. 

Enterprises 
like food, tea 
shops, 
groceries, 
lodges and 
restaurant 
will be 
developed. 

Increase in 
Economic 
Opportunities 
such as business, 
and its impact on 
local economy. 

IN M L LT Significant 
(60) 

• Training regarding small business startup 
will be provided to the local affected people. 
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Activities 
Issues of 
Beneficial and 
Adverse Impacts 

Nature of 
Impact Environmental Impacts Impacts' 

Rank 
Beneficial Impacts Maximization Measures/ 
Mitigation Measures 

Direct (D) 
Indirect 
(IN) 

Magnitude 
High (H)-60 
Moderate(M)
-20 
Low (L)-10 

Extent 
Regional (R)-
60 
Local(L)-20 
Site specific 
(SS)-10 

Duration 
Long term 
(LT)-20 
Medium 
term (MT)-
10 
Short term 
(ST)-5 

Insignifican
t (<45) 
Significant 
(45-75) 
Very 
Significant 
(>75) 

Demand in 
local 
products like 
milk, meat, 
pulses, fruits 
and 
vegetables 
which 
increase the 
local 
production 
and 
marketing. 
Project 
provides 
training on 
mason, 
carpentry and 
other 
construction 
related 
training to 
the able and 
qualified 
unskilled 
people. 

Relevant trainings 
to unskilled labor 
in project 
activities for 
improving their 
efficiency. 

D M SS LT Significant  
(50) 

• Local people will get trainings for various skill 
enhancement activities like bio-engineering, 
construction, technical knowledge to handle 
personal equipment. 

• Training and awareness on personal protective 
equipment 



Environmental Impact Assessment (EIA)     Mugling-Abukhaireni Road 

8-4 
 

Activities 
Issues of 
Beneficial and 
Adverse Impacts 

Nature of 
Impact Environmental Impacts Impacts' 

Rank 
Beneficial Impacts Maximization Measures/ 
Mitigation Measures 

Direct (D) 
Indirect 
(IN) 

Magnitude 
High (H)-60 
Moderate(M)
-20 
Low (L)-10 

Extent 
Regional (R)-
60 
Local(L)-20 
Site specific 
(SS)-10 

Duration 
Long term 
(LT)-20 
Medium 
term (MT)-
10 
Short term 
(ST)-5 

Insignifican
t (<45) 
Significant 
(45-75) 
Very 
Significant 
(>75) 

 
Operation and Maintenance Phase 
Various 
micro-
enterprises 
like tea 
shops, hotels 
that were 
developed 
during 
construction 
phases, will 
further 
increase in 
operation 
phase. 

Increase in 
Economy 

D M L LT Significant  
(60) 

• Training regarding small business startup 
will be provided in the local level to the 
project affected people. 

• Priority will be given to affected vulnerable- 
indigenous people and affected households 
through pilot capacity- building program 

Increase of 
the land 
value of 
Sahid 
Lakhan RM, 
Icchakamana 
RM and 
Abukhaireni 
RM near 

Increase in Land 
Values 

IN H L LT Very 
Significant  
(100) 

• Limited loan from the banks will be provided 
to the people to control the vigorous 
increment on land values. 
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Activities 
Issues of 
Beneficial and 
Adverse Impacts 

Nature of 
Impact Environmental Impacts Impacts' 

Rank 
Beneficial Impacts Maximization Measures/ 
Mitigation Measures 

Direct (D) 
Indirect 
(IN) 

Magnitude 
High (H)-60 
Moderate(M)
-20 
Low (L)-10 

Extent 
Regional (R)-
60 
Local(L)-20 
Site specific 
(SS)-10 

Duration 
Long term 
(LT)-20 
Medium 
term (MT)-
10 
Short term 
(ST)-5 

Insignifican
t (<45) 
Significant 
(45-75) 
Very 
Significant 
(>75) 

road 
alignment. 
Increase in 
facilities and 
services in 
Sahid 
Lakhan RM, 
Abukhaireni 
due to better 
access of 
road. 

Local Area 
Development 

IN M L LT Significant 
(60) 

• Promote development of community 
structures like health clinic, health post, 
schools, hotels, micro-enterprises, 
community-based organization, and non-
community-based organization. 

The 
upgrading of 
the road will 
access to 
reach the 
famous place 
Pokhara and 
Manakamana 
temple. 

Increase in 
Tourism 

IN H R LT Very 
Significant 
(140) 

• Promotions of culture, historical and scenic 
values and promote more tourism. 

• Enhancement of facilities and services that 
allure both national and international tourists. 

Increase road 
access will 
save travel 
time and 
vehicle 
access time. 

Increased mobility 
through project 
access road 

D H R LT Very 
Significant 
(140) 

• Periodic and routine maintenance of the road 
• Promotion of market linkages and networking 

for better market  
• Provision of zebra crossing with warning 

signs, disabled- friendly footpaths, Sheltered 
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Activities 
Issues of 
Beneficial and 
Adverse Impacts 

Nature of 
Impact Environmental Impacts Impacts' 

Rank 
Beneficial Impacts Maximization Measures/ 
Mitigation Measures 

Direct (D) 
Indirect 
(IN) 

Magnitude 
High (H)-60 
Moderate(M)
-20 
Low (L)-10 

Extent 
Regional (R)-
60 
Local(L)-20 
Site specific 
(SS)-10 

Duration 
Long term 
(LT)-20 
Medium 
term (MT)-
10 
Short term 
(ST)-5 

Insignifican
t (<45) 
Significant 
(45-75) 
Very 
Significant 
(>75) 

bus stops (26 nos.) with proper road sign 
posts and signals 

Adverse Impacts 
Pre-Construction phase  
Physical Environment  
The 
upgrading 
and the new 
construction 
of the road 
disturbances 
to 153 
electrical 
poles/telepho
ne poles and 
5 
transformers. 

Disturbances to 
public utilities  

D H SS ST Very 
Significant 
(75) 

• Demarcate the extension of road width 
clearly on the ground 

• Relocation of the affected utilities as per the 
resettlement plan report in consultation and 
concurrence with the community.  

• Scheduling the dismantle activities after 
consulting and permission from the 
community usage pattern 

Project use 5 
ha of land 
for Quarry 
and Borrow 
area, 2 ha for 
stockpiling, 
1 ha for 
labour camp, 

Disturbances to 
Land Use 
(Necessary 
Permits from 
Concerned 
Authorities/Partie
s/Persons for 
Placement and 

IN M L ST Significant 
(45) 

• Project should take necessary permits to 
concerned authorities for Quarry and 
Borrow areas and other land use. 

• Stockpiling should be done at right side of 
road alignment at Ch. 1+000, 1+460, 5+440, 
6+870, 7+800 and 8+620 and 3+310 on the 
barren land away from the water sources. 
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Activities 
Issues of 
Beneficial and 
Adverse Impacts 

Nature of 
Impact Environmental Impacts Impacts' 

Rank 
Beneficial Impacts Maximization Measures/ 
Mitigation Measures 

Direct (D) 
Indirect 
(IN) 

Magnitude 
High (H)-60 
Moderate(M)
-20 
Low (L)-10 

Extent 
Regional (R)-
60 
Local(L)-20 
Site specific 
(SS)-10 

Duration 
Long term 
(LT)-20 
Medium 
term (MT)-
10 
Short term 
(ST)-5 

Insignifican
t (<45) 
Significant 
(45-75) 
Very 
Significant 
(>75) 

2 ha for spoil 
disposal, 3 
ha for 
crusher plant 
and 5 ha for 
concrete 
batching 
plant. 

Operation of 
Project Utilities 
such as Quarry 
sites and Borrow 
Pits, Stockpiling, 
etc.) 

• Labour camp and Spoil Disposal is done as 
per Table 2.12 and Table 2.14 in 
unproductive barren land away from water 
resources. 

Biological Environment 
Clearance of 
9.525 ha of 
forest area. 
 
Clearance of 
2,000 nos. of 
trees within 
corridor of 
impact 
(COI). 

Clearance of 
vegetation/road 
side trees within 
RoW. 

D H L LT Very 
Significant 
(100) 

• Mark out extent of clearing within approved 
worksite areas taking care to avoid religious, 
rare, threatened, and banned trees. 

• Modify the road alignment where possible to 
avoid cutting of rare, banned, religious trees 
in due consultation and approval from 
consultant. 

• Tree falling will be limited to those which 
could not be saved even by design measures.  

• Compensation of forest land will be done and 
1600 species of the plant will  be planted per 
hectareand sapling care for 5 years based on 
Forest act 2076. 

• The loss of the trees will be based on 1:10 
ratio and sapling care for 5 years as the Forest 
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Activities 
Issues of 
Beneficial and 
Adverse Impacts 

Nature of 
Impact Environmental Impacts Impacts' 

Rank 
Beneficial Impacts Maximization Measures/ 
Mitigation Measures 

Direct (D) 
Indirect 
(IN) 

Magnitude 
High (H)-60 
Moderate(M)
-20 
Low (L)-10 

Extent 
Regional (R)-
60 
Local(L)-20 
Site specific 
(SS)-10 

Duration 
Long term 
(LT)-20 
Medium 
term (MT)-
10 
Short term 
(ST)-5 

Insignifican
t (<45) 
Significant 
(45-75) 
Very 
Significant 
(>75) 

act 2076 and Forest Clearance Guideline, 
2019. 

• Compensatory plantation will be done in 
respective districts as supervised by DFO. 

• Compensatory plantation plan will be 
prepared in coordination with DFO during 
project implementation. 

• If project is unable to implement CAP 
(Compulsory Assessment Programme) , 
required budget will be provided to respective 
DFO or authority. 

• Land Compensation Cost will be provided as 
per Forest Act 2076. 

 
Socio-Economic and Cultural Environment 
Acquisition 
of 75 
residential 
structures, 58 
residential 
and 
commercial 
structures, 78 
commercial 

Acquisition of 
Private and 
Community 
Structures 

D H L LT Very 
Significant  
(100) 

• Proper compensation will be provided to the 
private structures as per the prevailing laws 
of district rates and the compensation 
committee complying with Land Acquisition 
Act. 2034. 

• Relocation of the affected community 
structures as per the resettlement plan report. 
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Activities 
Issues of 
Beneficial and 
Adverse Impacts 

Nature of 
Impact Environmental Impacts Impacts' 

Rank 
Beneficial Impacts Maximization Measures/ 
Mitigation Measures 

Direct (D) 
Indirect 
(IN) 

Magnitude 
High (H)-60 
Moderate(M)
-20 
Low (L)-10 

Extent 
Regional (R)-
60 
Local(L)-20 
Site specific 
(SS)-10 

Duration 
Long term 
(LT)-20 
Medium 
term (MT)-
10 
Short term 
(ST)-5 

Insignifican
t (<45) 
Significant 
(45-75) 
Very 
Significant 
(>75) 

structures , 
11 sheds, 5 
private 
toilets 
(Private 
Structures) 
Acquisition 
of 2 resting 
places, 2 
police 
building and 
post, 4 
temples, 1 
Aama 
Samuha, 1 
Canteen and 
1 Public 
toilet 
(Community 
Structures) 

• Relocation of the temples in suitable places 
and as per the land provided by the local 
people. 

Handover of 
9.525 ha of 
forest land 
for the 
upgrading 
and new 

Handover of 
forest and public 
lands to the 
project 

D H L LT Very 
Significant 
(100) 

• Modify the road alignment where possible to 
avoid cutting of rare, banned, religious trees 
in due consultation and approval from 
consultant 
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Activities 
Issues of 
Beneficial and 
Adverse Impacts 

Nature of 
Impact Environmental Impacts Impacts' 

Rank 
Beneficial Impacts Maximization Measures/ 
Mitigation Measures 

Direct (D) 
Indirect 
(IN) 

Magnitude 
High (H)-60 
Moderate(M)
-20 
Low (L)-10 

Extent 
Regional (R)-
60 
Local(L)-20 
Site specific 
(SS)-10 

Duration 
Long term 
(LT)-20 
Medium 
term (MT)-
10 
Short term 
(ST)-5 

Insignifican
t (<45) 
Significant 
(45-75) 
Very 
Significant 
(>75) 

construction 
of road. 

• Undertake vegetation/ trees clearance only 
with prior approval of local stakeholders, 
DFO, FUG, municipality, etc. as appropriate. 

• Compensatory plantation will be done in the 
ratio of 1:10 for each cleared tree, as per 
decision of DoF and protection cost for 5 
years to the concerned Division Forest Offices 
(DFO). 

• Land compensation cost will be provided 
as per Forest Act 2076 

Construction Phase 
Physical Environment 
Construction 
of cross-
drainage 
structures, 
extension 
and 
replacement 
of existing 
culverts, box 
culverts and 
pipe culverts. 

Changes in 
topography, land 
use pattern and 
land cover 

D H SS ST Very 
Significant 
(75) 

• The contractor will be obliged for the 
application of specific/additional protective 
measures that the remaining lands will not be 
lost due to erosion and other detrimental 
effects (Caused or not caused by the road 
development). 

• The cutting and filling requirements will be 
balanced through route choice, so as to avoid 
the production of excess spoil material and 
reduce the need for borrow pits. 
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Activities 
Issues of 
Beneficial and 
Adverse Impacts 

Nature of 
Impact Environmental Impacts Impacts' 

Rank 
Beneficial Impacts Maximization Measures/ 
Mitigation Measures 

Direct (D) 
Indirect 
(IN) 

Magnitude 
High (H)-60 
Moderate(M)
-20 
Low (L)-10 

Extent 
Regional (R)-
60 
Local(L)-20 
Site specific 
(SS)-10 

Duration 
Long term 
(LT)-20 
Medium 
term (MT)-
10 
Short term 
(ST)-5 

Insignifican
t (<45) 
Significant 
(45-75) 
Very 
Significant 
(>75) 

Generation 
of 327,496 
cum quantity 
of the 
construction 
spoil. 
Generation 
of wastes 
from 
construction 
activities and 
from the 
labour 
camps. 

Pollution due to 
excavated spoil 
disposal, 
constructed 
wastes and 
Haphazard 
Storage of 
Construction 
Materials, Solid 
Waste and 
Wastewater 
Disposal 

D H L ST Significant 
(75) 

• 28,647.57 cum of the Spoil will be used to 
bury the road for the embankment purpose 
and excess spoil will be strictly done at the 
proposed site in Table 2.14. 

• Spoil Disposal will be done in barren, stable 
land, away from the water resources. 

• In other to protect the spoil from slide, trees 
plantation will be done at spoil disposal area. 

• Stockpiling will be strictly done at the 
proposed site in Table 2.13. 

• The land for storing the construction 
materials will be far from the agricultural 
land and water bodies 

• Awareness activities for the proper disposal 
of solid waste and waste water. 

• Besides these, the contractor will develop a 
code of conduct and enforce strict penalty to 
the violator of the code of conduct. 

Removal of 
2,605 cum 
thickness of 
topsoil for 
upgrading 
and new 

Loss of top soil D H SS ST 
Very 
Significant 
(75) 

• Top soil will be saved by either stockpiling it 
adjacent to the proposed road formation 
batter sides. 
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Activities 
Issues of 
Beneficial and 
Adverse Impacts 

Nature of 
Impact Environmental Impacts Impacts' 

Rank 
Beneficial Impacts Maximization Measures/ 
Mitigation Measures 

Direct (D) 
Indirect 
(IN) 

Magnitude 
High (H)-60 
Moderate(M)
-20 
Low (L)-10 

Extent 
Regional (R)-
60 
Local(L)-20 
Site specific 
(SS)-10 

Duration 
Long term 
(LT)-20 
Medium 
term (MT)-
10 
Short term 
(ST)-5 

Insignifican
t (<45) 
Significant 
(45-75) 
Very 
Significant 
(>75) 

construction 
of road. 

Extraction of 
2,075,500 m3 
of Quarry 
materials. 

Issues due to 
quarry and borrow 
activities 
Overextraction of 
the quarry 
materials will lead 
to deepening of 
river bed, river 
course to change 
and river edge to 
fall into the river. 

IN M L ST Significant 
(45) 

• Quarry sites will be selected avoiding 
protected and sensitive areas nearby 
settlements, water sources and in forest areas 
and fertile agricultural lands. 

• The potential sites will be the waste and low 
quality of barren lands. 

• Quarry site will be the Municipal approve 
area. 

Construction 
of two major 
bridges and 
four  minor 
bridges. 
Narrowing of 
river, 
construction 
of piers and 
guide bunds 
along the 
river banks. 

Disruption of 
natural drainage 
pattern 
Change in the 
morphology, 
longitudinal 
profile and 
hydrological 
character. 

D M SS ST Insignificant 
(35) 

• Proper maintenance and enhancement of 
natural drainage will be done to improve the 
capacity of natural drainage to hold the flow. 
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Activities 
Issues of 
Beneficial and 
Adverse Impacts 

Nature of 
Impact Environmental Impacts Impacts' 

Rank 
Beneficial Impacts Maximization Measures/ 
Mitigation Measures 

Direct (D) 
Indirect 
(IN) 

Magnitude 
High (H)-60 
Moderate(M)
-20 
Low (L)-10 

Extent 
Regional (R)-
60 
Local(L)-20 
Site specific 
(SS)-10 

Duration 
Long term 
(LT)-20 
Medium 
term (MT)-
10 
Short term 
(ST)-5 

Insignifican
t (<45) 
Significant 
(45-75) 
Very 
Significant 
(>75) 

Air pollution 
mainly 
occurred 
from the dust 
during 
construction 
works like 
drilling, 
operation of 
quarry, site 
clearance, 
movement of 
vehicles 

Air Pollution D M L ST Significant 
(45) 

• Water spraying will be done in all earthen 
roads two times a day. 

• Prohibit open storage and spillage of loose 
soil in and around construction site. 

• Appropriately cover the stockpiled and spoil 
materials with polythene sheets. 

• Cover loaded trucks during transportation. 
• Use of face masks to the construction workers 

in dust prone areas such as crushing plants, 
evacuation sites etc. 

During 
Construction 
and 
Upgrading of 
the road, 
excavation, 
blasting, 
movement of 
vehicles and 
construction 
equipment 
can cause 
nuisance to 

Noise Pollution D M L ST Significant 
(45) 

• Batching plant and other noisy construction 
requirements away from settlement and 
wildlife habitat areas to possible extent will 
be established. 

• Noise barrier such as bund or vegetative 
barrier at construction site will be 
constructed. 

• Large noise producing machineries such as 
compressors, batch mixes, etc will be fitted 
with noise reduction mechanism. 
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Activities 
Issues of 
Beneficial and 
Adverse Impacts 

Nature of 
Impact Environmental Impacts Impacts' 

Rank 
Beneficial Impacts Maximization Measures/ 
Mitigation Measures 

Direct (D) 
Indirect 
(IN) 

Magnitude 
High (H)-60 
Moderate(M)
-20 
Low (L)-10 

Extent 
Regional (R)-
60 
Local(L)-20 
Site specific 
(SS)-10 

Duration 
Long term 
(LT)-20 
Medium 
term (MT)-
10 
Short term 
(ST)-5 

Insignifican
t (<45) 
Significant 
(45-75) 
Very 
Significant 
(>75) 

the local 
people and 
workers. 

• Ear plugs to each construction workers in the 
noise prone areas such as blasting for hard 
rock excavation will be provided. 

During 
construction 
phase, 
activities like 
improper 
sanitation of 
workers, 
disposal of 
wastewater 
from labour 
camp, 
unauthorized 
washing of 
vehicles, 
unmanaged 
disposal of 
construction 
waste and 
accident of 
tanker 
carrying oil 

Water Pollution 
Causing turbidity, 
blockage of the 
natural drainage, 
impact on local 
fisheries and can 
cause flood in 
downstream. 

D M L ST Significant 
(45) 

• Disposal of solid waste, sludge, and other 
wastes directly into water bodies will be 
avoided. 

• Disposal of waste fuel, oil, grease into water 
and cleaning of construction vehicles and 
machineries in rivers will be prohibited. 

• Urination and defecation in open areas and 
near water bodies by construction workers 
with the installation of sanitation facilities 
will be prohibited. 

• Plastic or other impermeable layer of 
protection under the stocked materials such 
that no seepage takes place to the 
groundwater will be prohibited. 
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Activities 
Issues of 
Beneficial and 
Adverse Impacts 

Nature of 
Impact Environmental Impacts Impacts' 

Rank 
Beneficial Impacts Maximization Measures/ 
Mitigation Measures 

Direct (D) 
Indirect 
(IN) 

Magnitude 
High (H)-60 
Moderate(M)
-20 
Low (L)-10 

Extent 
Regional (R)-
60 
Local(L)-20 
Site specific 
(SS)-10 

Duration 
Long term 
(LT)-20 
Medium 
term (MT)-
10 
Short term 
(ST)-5 

Insignifican
t (<45) 
Significant 
(45-75) 
Very 
Significant 
(>75) 

and chemical 
pollute the 
water. 

Upgrading 
and new 
construction 
of road 
involves 
demolition of 
structures, 
cutting of 
earth and 
rock mass 

Generation of 
Waste from the 
construction work 

D M SS ST Insignificant 
(35) 

• Debris from the maintenance of the road will 
be either reused if possible or disposed in 
proper designated locations.  

• Certain group of labours are provided with the 
dustbins or earthen pits for maintenance of 
cleanliness in the labour camp and workplace. 

• Labors at the camps are requested to segregate 
the decomposable and non-decomposable 
waste. 

• Contractor will be responsible to send all the 
non-decomposable waste to recycle centre. 

• Provision of the dustbins to travellers on 
different section of the road to maintain 
cleanliness of the road. 

• Provision of Sign-board, showing not to dump 
waste other than dustbins. 

• Handover of the work, waste segregation and 
the waste management to the local club or 
community group for sustainable and healthy 
waste maintenance. 

Chemical Environment 
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Activities 
Issues of 
Beneficial and 
Adverse Impacts 

Nature of 
Impact Environmental Impacts Impacts' 

Rank 
Beneficial Impacts Maximization Measures/ 
Mitigation Measures 

Direct (D) 
Indirect 
(IN) 

Magnitude 
High (H)-60 
Moderate(M)
-20 
Low (L)-10 

Extent 
Regional (R)-
60 
Local(L)-20 
Site specific 
(SS)-10 

Duration 
Long term 
(LT)-20 
Medium 
term (MT)-
10 
Short term 
(ST)-5 

Insignifican
t (<45) 
Significant 
(45-75) 
Very 
Significant 
(>75) 

Use and 
storage of 
fuels, 
lubricants, 
oils, acids 
and other 
chemicals. 

Issues on Use, 
Storage and 
Handling of toxic 
materials/fuel, 
chemical and 
Bitumen 
Leakage of the 
fuels, acids and 
other chemicals 
from storage place 
can cause serious 
environment 
problems. 

IN H SS ST 
Very 
Significant 
(75) 

• Chemicals such as oils, chemicals, paints, 
acids etc. will be stored in leak proof container 
and disposed in pit safely after use. 

• The vehicles will not be washed directly into 
the water bodies. The vehicles and the 
equipment will be maintained time to time to 
ensure any leakage from them. 

• The bitumen storage will not be done on fertile 
land and nearby water bodies. If bitumen has 
spread over the land accidently in improper 
place then it will be cleared immediately 

• The bitumen will not be discharged into the 
drain structure while overlaying on the sub-
base materials. Bitumen related work will not 
be carried out during the rainy condition. 

Use of fuels, 
lubricants, 
oils, acids 
and other 
chemicals for 
road 
construction 
and 
upgrading 

Soil and Land 
Pollution from 
asphalt plants; 
trash and garbage; 
fuel and oil spills 

IN M SS ST Insignificant 
(35) 

• Asphalt plants will be installed on barren 
land, away from water resources approved by 
the local people. 

• Awareness on proper management garbage 
and trash. 

• Prohibition of establishment of the labour 
camp near the productive land. 

Biological Environment 
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Activities 
Issues of 
Beneficial and 
Adverse Impacts 

Nature of 
Impact Environmental Impacts Impacts' 

Rank 
Beneficial Impacts Maximization Measures/ 
Mitigation Measures 

Direct (D) 
Indirect 
(IN) 

Magnitude 
High (H)-60 
Moderate(M)
-20 
Low (L)-10 

Extent 
Regional (R)-
60 
Local(L)-20 
Site specific 
(SS)-10 

Duration 
Long term 
(LT)-20 
Medium 
term (MT)-
10 
Short term 
(ST)-5 

Insignifican
t (<45) 
Significant 
(45-75) 
Very 
Significant 
(>75) 

Disturbances 
in movement 
for wildlife 
like leopard 
cat, jungle 
cat, Jackal, 
monkey, 
squirrel, fox, 
hare, 
porcupine 
during 
construction 
activities. 

Disturbances to 
wildlife habitats 
and movement 
due to 
construction 
related activities 

D M L ST Significant 
(45) 

• Control in speed of vehicle movement and 
honking near the forest area 

• Construction activities (including drilling) 
will not be done during night hours near the 
forest area 

• Project will make aware in activities like not 
to disturb and tease to wildlife, through 
cigarette butts inside forest  

• Plantation in locations away from road impact 
zone, which may provide additional habitats 
and migratory routes for local animals 

• Restriction on construction labors for hunting 
and poaching the wildlife approaching the 
road corridor 

Labour force 
may use 
firewood 
from the 
nearby forest 
for cooking 
,timber and 
business 
purpose 

Impact on nearby 
forest due to 
increase in 
demand for 
firewood, timber 
and NTFPs. 
It can cause 
additional 
pressure on local 
forest. 

IN H SS LT 
Very 
Significant 
(90) 

• Fuel wood will be banned for construction 
works and other purposes such as cooking.  

• Contractor will be instructed to use alternate 
energy as kerosene, LPG, etc. 

• Contractor will prevent illegal cutting of 
forest wood by labor force and who's ever 
found guilty will also be liable for penalties. 



Environmental Impact Assessment (EIA)     Mugling-Abukhaireni Road 

8-18 
 

Activities 
Issues of 
Beneficial and 
Adverse Impacts 

Nature of 
Impact Environmental Impacts Impacts' 

Rank 
Beneficial Impacts Maximization Measures/ 
Mitigation Measures 

Direct (D) 
Indirect 
(IN) 

Magnitude 
High (H)-60 
Moderate(M)
-20 
Low (L)-10 

Extent 
Regional (R)-
60 
Local(L)-20 
Site specific 
(SS)-10 

Duration 
Long term 
(LT)-20 
Medium 
term (MT)-
10 
Short term 
(ST)-5 

Insignifican
t (<45) 
Significant 
(45-75) 
Very 
Significant 
(>75) 

• Project will closely coordinate with forest 
office and its outlet to control illegal trade of 
forest resources 

• Project officials, labor force, contractors, 
consultants and other stakeholders will abide 
the forest act and its regulation 

Local hunters 
and the 
workforce 
may hunt 
wildlife like 
Barking 
Deer, Badel, 
Clouded 
Leopard and 
Rabbit. 

Impacts on 
biodiversity due to 
hunting and 
poaching 
activities 

IN H L ST 
Very 
Significant 
(85) 

• Construction workforce will be restricted for 
wildlife poaching, who ever found guilty will 
be also be liable for penalties  

• Awareness activities will be conducted for 
regarding illegal activities like poaching, 
hunting and intimidation of wildlife 

• Project will coordinate with forest office and 
its outlets to control illegal poaching and 
trapping. 

Protected 
plant species 
like Sal 
(Shorea 
robusta), 
Simal 
(Bombax 
ceiba) and 
Khair 

Issues on Rare and 
Endangered 
Species of Flora  

D H SS LT 
Very 
Significant 
(90) 

• Modify the road alignment where possible to 
avoid cutting of rare, tree species in due 
consultation and approval from consultant 

• Undertake vegetation/ trees clearance only 
with prior approval of local stakeholders, 
DFO, FUG, municipality, rural municipality 
etc. as appropriate. 
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Activities 
Issues of 
Beneficial and 
Adverse Impacts 

Nature of 
Impact Environmental Impacts Impacts' 

Rank 
Beneficial Impacts Maximization Measures/ 
Mitigation Measures 

Direct (D) 
Indirect 
(IN) 

Magnitude 
High (H)-60 
Moderate(M)
-20 
Low (L)-10 

Extent 
Regional (R)-
60 
Local(L)-20 
Site specific 
(SS)-10 

Duration 
Long term 
(LT)-20 
Medium 
term (MT)-
10 
Short term 
(ST)-5 

Insignifican
t (<45) 
Significant 
(45-75) 
Very 
Significant 
(>75) 

(Acacia 
catechu) 
need to be 
fell down 
during 
construction 
activities 

• Awareness activities will be conducted 
regarding illegal cutting/ felling of rare, 
endemic, endangered, protected and 
threatened species of flora. 

• CFUGs will report/ complain to DFO/ Project 
Consultant Supervisor/ Project Construction 
Manager if any construction staff found 
within the forest premises doing illegal 
activities 

Construction 
of road and 
bridge may 
cause 
disturbance 
to movement 
of migratory 
aquatic 
species. 
Vehicle 
washing in 
streams and 
rivers. 

Disturbance to 
aquatic 
biodiversity 
 

IN H SS ST 
Very 
Significant 
(75) 

• The Consultant will ensure that contractor 
does not dispose the construction waste or 
material in the water bodies  

• The construction camps will be located 
sufficiently away (at least 100 m distance) 
from the river.  

• Septic tanks will be provided to prevent the 
direct discharge of waste water effluent from 
sanitary facility into the river. 

• Washing of clothes, vehicles near-by water 
bodies will be restricted 

• Open field defecation will be avoided 
• Stream re-channeling will be avoided as much 

as possible 
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Activities 
Issues of 
Beneficial and 
Adverse Impacts 

Nature of 
Impact Environmental Impacts Impacts' 

Rank 
Beneficial Impacts Maximization Measures/ 
Mitigation Measures 

Direct (D) 
Indirect 
(IN) 

Magnitude 
High (H)-60 
Moderate(M)
-20 
Low (L)-10 

Extent 
Regional (R)-
60 
Local(L)-20 
Site specific 
(SS)-10 

Duration 
Long term 
(LT)-20 
Medium 
term (MT)-
10 
Short term 
(ST)-5 

Insignifican
t (<45) 
Significant 
(45-75) 
Very 
Significant 
(>75) 

• Careful attention will be taken to erosion 
control techniques near watercourses 

• Culvert crossings will be designed with needs 
of migratory aquatic species 

• Avoid fishing activities by construction 
workers and crews 

• Bioengineering will be carried out on the cut 
slope to prevent flow of soil into the surface 
water which can raise turbidity and BOD of 
water and which will subsequently damage 
the aquatic ecosystem 

• Haphazard quarry excavation from river bed 
will be prohibited. 

The activity 
of workforce 
like smoking, 
cooking and 
firing can 
cause forest 
fire. 

Occurrence of 
forest fire 
incidents 

IN M L ST Significant 
(45) 

• Smoking will be restricted in the construction 
site near forest area 

• Burning of waste will be restricted 
• Barriers will be provided to control entrance 

to forest areas 
• Labor camp will not be established near or 

within the forest premises  
• Fire extinguisher, set fire alarms will be 

provided in all guard post 
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Activities 
Issues of 
Beneficial and 
Adverse Impacts 

Nature of 
Impact Environmental Impacts Impacts' 

Rank 
Beneficial Impacts Maximization Measures/ 
Mitigation Measures 

Direct (D) 
Indirect 
(IN) 

Magnitude 
High (H)-60 
Moderate(M)
-20 
Low (L)-10 

Extent 
Regional (R)-
60 
Local(L)-20 
Site specific 
(SS)-10 

Duration 
Long term 
(LT)-20 
Medium 
term (MT)-
10 
Short term 
(ST)-5 

Insignifican
t (<45) 
Significant 
(45-75) 
Very 
Significant 
(>75) 

• Awareness session against fire hazards will be 
provisioned 

Socio-Economic and Cultural Environment 

Air pollution 
from dust 
particles due 
to 
earthworks. 
Noise 
pollution due 
to movement 
of 
construction 
vehicles and 
construction 
equipment. 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     
Health hazards 
due to 
Environmental 
Pollution 
These pollutions 
can cause 
respiratory 
problems, eye 
diseases, sleep 
disruption, high 
blood pressure, 
and water borne 
diseases. 

IN M SS ST Insignificant 
(35) 

• Sprinkle water to control dust at least four 
times a day 

• Locate hot mix and batching plants as 
approved by the Engineer approximately 1km 
away from the receptive areas 

• No construction activities during night hours 
that produce annoying noise 

• Schedule the construction movement in the 
sensitive receptor area 

• Notification via local media to the public 
about the construction work 

Accidents 
mainly 
during 
construction 
activities. 
And also, the 
workforces 
might expose 

Occupational 
Health and Safety 
Hazard 

D H SS ST 
Very 
Significant 
(75) 

• Provision of proper signs at construction site 
to avoid fatal accidents with moving and 
stationary equipment 

• Mandatory use of relevant PPE by workers 
and staffs during construction activities 

• Involve skilled persons in risky works such as 
bitumen works, tree felling works, etc. 



Environmental Impact Assessment (EIA)     Mugling-Abukhaireni Road 

8-22 
 

Activities 
Issues of 
Beneficial and 
Adverse Impacts 

Nature of 
Impact Environmental Impacts Impacts' 

Rank 
Beneficial Impacts Maximization Measures/ 
Mitigation Measures 

Direct (D) 
Indirect 
(IN) 

Magnitude 
High (H)-60 
Moderate(M)
-20 
Low (L)-10 

Extent 
Regional (R)-
60 
Local(L)-20 
Site specific 
(SS)-10 

Duration 
Long term 
(LT)-20 
Medium 
term (MT)-
10 
Short term 
(ST)-5 

Insignifican
t (<45) 
Significant 
(45-75) 
Very 
Significant 
(>75) 

to various 
hazards 
during road 
construction. 

• Planning and safety approach for rescue 
during emergency 

• Provision of first aid and health facilities at 
the construction work site and camp 

• Provision of group accidental insurance 
• First aid training to the field staff 
• Conduct road safety awareness campaigns to 

communities along road corridor 
• Capacity building: Training and awareness 

program on use of PPE 
• Provision of alternate route to the road users 

Widen and 
Improved 
geometry of 
the road 
during 
upgrading 
and new 
construction 
of road. 

Widen and 
Improved 
Geometry of the 
road encourages 
the drivers to 
speed up the 
vehicles causing 
road accidents. 

IN H SS LT 
Very 
Significant 
(90) 

• Provision of safety and pedestrian- friendly 
design features in the road design like, traffic 
signal with pedestrian push button; 

• Provision of traffic signs; 
• Provision of proper sign at construction site to 

avoid fatal accidents with moving and 
stationary construction equipment and 
construction material; 

• Provision of signboard of speed limits, bus 
bays especially near settlement area, school, 
hospital, etc. 

• Provision of street lights (electric grid 
powered and solar powered); 
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Activities 
Issues of 
Beneficial and 
Adverse Impacts 

Nature of 
Impact Environmental Impacts Impacts' 

Rank 
Beneficial Impacts Maximization Measures/ 
Mitigation Measures 

Direct (D) 
Indirect 
(IN) 

Magnitude 
High (H)-60 
Moderate(M)
-20 
Low (L)-10 

Extent 
Regional (R)-
60 
Local(L)-20 
Site specific 
(SS)-10 

Duration 
Long term 
(LT)-20 
Medium 
term (MT)-
10 
Short term 
(ST)-5 

Insignifican
t (<45) 
Significant 
(45-75) 
Very 
Significant 
(>75) 

• Provision of road safety awareness campaigns 
to communities along road corridor targeting 
pedestrians, drivers, parents, school children, 
professional drivers;  

• Provision of footpaths with kerb-ramps are 
friendly to people with disabilities and 
wheelchair users as indicated; 

Permanent 
loss of 2.25 
ha of 
agricultural 
land within 
RoW of road. 

Issues on loss of 
agricultural 
land/corps. 
Impact on 
Livelihood of the 
local people. 

D H SS LT 
Very 
Significant 
(90) 

• Provide advance notice (6months) to stop 
cultivating crops 

• Wait till harvest 
• Compensation for loss of fruit bearing trees 

for average fruit production (5 years) 

Discrepancy 
in wage 
distribution 
among male 
and female 
labour force 
and also 
between 
vulnerable 
and 
indigenous 
people. 

Issues related to 
gender, vulnerable 
and indigenous 
groups 

IN M L ST Significant 
(45) 

• The project will provide about 30% of 
employment to the locals including 
women. 

• Harassments of female workers will be 
minimized by enforcing legal procedures for 
such acts. 

• Secure employment for the marginalized 
groups. 

• Project will provide skill development and 
income generating training like bio-
engineering, mason, carpentry to the 
vulnerable and indigenous people. 
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Activities 
Issues of 
Beneficial and 
Adverse Impacts 

Nature of 
Impact Environmental Impacts Impacts' 

Rank 
Beneficial Impacts Maximization Measures/ 
Mitigation Measures 

Direct (D) 
Indirect 
(IN) 

Magnitude 
High (H)-60 
Moderate(M)
-20 
Low (L)-10 

Extent 
Regional (R)-
60 
Local(L)-20 
Site specific 
(SS)-10 

Duration 
Long term 
(LT)-20 
Medium 
term (MT)-
10 
Short term 
(ST)-5 

Insignifican
t (<45) 
Significant 
(45-75) 
Very 
Significant 
(>75) 

• The project has allocated vulnerable 
allowances to support them. 

Involvement 
of the child in 
unskilled 
work 

Child Labour 
Issues 
The child will be 
depriving from 
education and 
inturn will result 
in poverty, hinders 
economic growth 
and equitable 
development. 

D M SS LT Significant 
(45) 

• Involvement of adults in the construction 
activities. 

Loss of 4 
small/mediu
m size 
temple. 

Impact on 
Religious, 
Cultural and 
Historical Assets 

D H SS ST 
Very 
Significant 
(75) 

• Relocation of project affected community 
structures mentioned in Table 5.33 will be 
based on resettlement plan report. 

Operation and Maintenance Phase 
Physical Environment 
Movement of 
the vehicle. 
Heavy 
rainfall and 
seismic 
activities 

Changes in 
topography and 
land use cover and 
patterns 

IN H L ST 
Very 
Significant 
(85) 

• Restoration of land use and land cover as 
before where possible. 
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Activities 
Issues of 
Beneficial and 
Adverse Impacts 

Nature of 
Impact Environmental Impacts Impacts' 

Rank 
Beneficial Impacts Maximization Measures/ 
Mitigation Measures 

Direct (D) 
Indirect 
(IN) 

Magnitude 
High (H)-60 
Moderate(M)
-20 
Low (L)-10 

Extent 
Regional (R)-
60 
Local(L)-20 
Site specific 
(SS)-10 

Duration 
Long term 
(LT)-20 
Medium 
term (MT)-
10 
Short term 
(ST)-5 

Insignifican
t (<45) 
Significant 
(45-75) 
Very 
Significant 
(>75) 

Poor 
workmanship 
and material 
defects 
during 
construction 
phase can 
damage the 
road in 
operation 
phase. 

Damage to Road 
Section and 
Bridges 
Pot holes and 
cracks on the road 
surface 

D H SS ST 
Very 
Significant 
(75) 

• Periodic monitoring of the road, cross 
drainage structures and immediate 
maintenance will be carried out in case of 
identification of damage in the road section 

• Signboards of traffic diversion, work in 
progressed will be placed during the 
maintenance work 

Biological Environment 

Upgrading 
and the 
widening of 
the road 
creates 
barrier for 
wildlife 
movement. 
Collision 
with vehicle 

Disturbance to 
Wildlife Habitat 
and Barrier to 
Wildlife 
Movement 
Corridor 
Disappearance of 
an entire 
generation of the 
population. 
Accidental death 
and poaching. 

D M SS LT 
Very 
Significant 
(50) 

• Restriction on hunting and poaching the 
wildlife approaching the road corridor 

• Hoarding board and sign board on the way 
near wildlife habitat. 

• Reduce vehicle speed. 
• No honking 
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Activities 
Issues of 
Beneficial and 
Adverse Impacts 

Nature of 
Impact Environmental Impacts Impacts' 

Rank 
Beneficial Impacts Maximization Measures/ 
Mitigation Measures 

Direct (D) 
Indirect 
(IN) 

Magnitude 
High (H)-60 
Moderate(M)
-20 
Low (L)-10 

Extent 
Regional (R)-
60 
Local(L)-20 
Site specific 
(SS)-10 

Duration 
Long term 
(LT)-20 
Medium 
term (MT)-
10 
Short term 
(ST)-5 

Insignifican
t (<45) 
Significant 
(45-75) 
Very 
Significant 
(>75) 

Development 
of built up 
area near 
forest area. 

Issues of Forest 
encroachment and 
easy access to 
forest 
Increase pressure 
on forest resources 
and increase risk 
on forest fire. 

IN M SS LT 
Very 
Significant 
(50) 

• Regular monitoring by municipality/ rural 
municipality along the project road corridor. 

• Announcement on the restricted place for trade 
and business. 

• Prohibition of cutting down of trees. 

Disposal of 
waste on 
water bodies 
by local 
people can 
cause water 
turbid 
 

Impact on aquatic 
biodiversity 
Water Turbidity 
result in reduction 
in dissolved 
oxygen. 
Poorly 
constructed road 
can lead to 
downstream 
siltation, ruining 
spawning beds for 
fish. 

IN L SS LT 
Insignifican
t 
(35) 

• Prevent disposal of the leftover spoil and 
excavated materials in the river. 

• Washing of the clothes, vehicle washing 
nearby water bodies is strictly prohibited. 

• Open field defecation will be avoided. 

Socio-Economic and Cultural Environment 
Development 
of ribbon 
settlement. 

Possible township 
and market 
development and 

IN H SS LT 
Very 
Significant 
(90) 

• Maintain green belt in the RoW 
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Activities 
Issues of 
Beneficial and 
Adverse Impacts 

Nature of 
Impact Environmental Impacts Impacts' 

Rank 
Beneficial Impacts Maximization Measures/ 
Mitigation Measures 

Direct (D) 
Indirect 
(IN) 

Magnitude 
High (H)-60 
Moderate(M)
-20 
Low (L)-10 

Extent 
Regional (R)-
60 
Local(L)-20 
Site specific 
(SS)-10 

Duration 
Long term 
(LT)-20 
Medium 
term (MT)-
10 
Short term 
(ST)-5 

Insignifican
t (<45) 
Significant 
(45-75) 
Very 
Significant 
(>75) 

RoW 
encroachmen
t for the 
market 
development 
 

RoW 
encroachment 
Leads to regular 
traffic congestion, 
road accidents and 
reduced carrying 
capacity of arterial 
road. 

• Placement of Hoarding Board on major 
settlement areas not to encroach ROW of the 
road. 

• To make rural municipality participate to 
regularly monitor along the project corridor. 

• Announcement on the restricted place for 
trade and business. 

Reduce 
number of 
the vehicle 
flow in 
Mugling 
Abukahireni 
road. 

Impact of new 
road alignment on 
economy and 
business of 
Mugling bazaar 

IN H SS LT 
Very 
Significant 
(90) 

• Hoarding board and the sign board of the old 
business and shops in the new road alignment. 

 
 

Table 8.2: Impact Ranking Methodology 
Magnitude Extent Duration Types 
Description Rank Description Rank Description Rank 
High/ Major 60 Regional 60 Long Term 20 Direct 
Medium/ Moderate 20 Local 20 Medium Term 10 Indirect 
Low/ Minor 10 Site specific 10 Short Term 05  
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Source: National Environmental Impact Assessment Guidelines, 1993 
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Table 8.3: Beneficial Measures Augmentation Tables and Adverse Impacts Mitigation Measures and Compensatory Estimated Cost and 
Responsible Agency 

S.N. 

Environment Protection 
Measures 

Implementation 
Location 

Implementation 
Time 

Estimated Cost 
(Nrs.) 
(Consultant’s 
Estimated Cost) 

Estimated Cost 
(Nrs.) 
BoQ Cost 

Responsible Agency 

Beneficial Impacts 
1 • Wherever applicable, labor 

based methods of construction 
will be adopted. 

• Priority will be given to local 
people for employment as far 
as possible. 

Project Site Construction 
Phase 

- - Proponent/Consultant  

2 • Training regarding small 
business startup will be 
provided to the local affected 
people. 

• Trainings regarding various 
skill enhancement activities 
like bio-engineering, 
construction, technical, 
knowledge to handle personal 
equipment will be provided. 

• Training and awareness on 
personal protective equipment 
(PPE). 

Project Site Construction 
Phase and 
Operation Phase 

9,00,000.00 - Proponent, 
Consultant 

3 • Promote development of 
community structures like, 
toilets, drinking water 
facilities, hotels, micro-
enterprises, community-based 
organization, and non-

Project Site and 
in the periphery 
of Triveni 
Temple 

Construction 
Phase 

  Proponent, 
Consultant 
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S.N. 

Environment Protection 
Measures 

Implementation 
Location 

Implementation 
Time 

Estimated Cost 
(Nrs.) 
(Consultant’s 
Estimated Cost) 

Estimated Cost 
(Nrs.) 
BoQ Cost 

Responsible Agency 

community based 
organization 

4 • Promotions of culture, 
historical and scenic values 
and promote more tourism. 

• Enhancement of facilities and 
services that allure both 
national and international 
tourists. 

Project Site Operation Phase 4,00,000.00 - Contractor, 
Proponent and 
Consultant 

5 • Periodic and routine 
maintenance of the road 

• Promotion of market linkages 
and networking for better 
market  

• Provision of zebra crossing 
with warning signs, disabled- 
friendly footpaths, Sheltered 
bus stops (26 nos.) with proper 
road sign posts and signals 

Project Site Operation Phase - Included in 
Civil Cost 

Contractor, 
Proponent 

Adverse Impacts  
Physical Environment 
6 • Demarcate the extension of 

road width clearly on the 
ground 

• Relocation and re-
establishment of the affected 
communities' utilities as per 
the shifting plan in 

Project Site Pre-construction 
Phase 

Included in the 
resettlement plan 
report 

- Contractor, 
Proponent 
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S.N. 

Environment Protection 
Measures 

Implementation 
Location 

Implementation 
Time 

Estimated Cost 
(Nrs.) 
(Consultant’s 
Estimated Cost) 

Estimated Cost 
(Nrs.) 
BoQ Cost 

Responsible Agency 

consultation and concurrence 
with the community.  

• Scheduling the dismantle 
activities after consulting and 
permission from the 
community usage pattern 

7 • Project should take necessary 
permits to concerned 
authorities for Quarry and 
Borrow areas and other land 
use. 

• Stockpiling should be done at 
Ch. 1+000, 1+460, 5+440, 
6+870, 7+800 and 8+620 and 
3+310 right side of road 
alignment at Chin barren land 
away from the water sources. 

• Labour camp and Spoil 
Disposal is done as per Table 
2.12 and Table 2.14 in 
unproductive barren land away 
from water resources. 

Project Area Pre-Construction 
Phase 

- - Contractor 
/Consultant 

8 • Tree falling will be limited to 
those which could not be saved 
even by design measures.  

• Compensation for clearance of 
trees will be based on the ratio 
of 1:10 ratio and protection 

Project Area Pre-Construction 
Phase 

17,250,000.00  Contractor 
/Consultant 
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S.N. 

Environment Protection 
Measures 

Implementation 
Location 

Implementation 
Time 

Estimated Cost 
(Nrs.) 
(Consultant’s 
Estimated Cost) 

Estimated Cost 
(Nrs.) 
BoQ Cost 

Responsible Agency 

care for 5 years as the Forest 
act 2076, Rule (42). 

• Compensatory plantation will 
be done in respective districts 
as supervised by DFO. 

• Compensatory plantation plan 
will be prepared in 
coordination with DFO during 
project implementation. 

• If project is unable to 
implement CAP (Compulsory 
Afforestation Programme), 
required budget will be 
provided to respective DFO or 
authority. 

9 • Proper compensation will be 
provided to the private 
structures as per the prevailing 
laws of district rates and the 
compensation committee 
complying with Land 
Acquisition Act. 

• Relocation of the affected 
community structures as per 
the resettlement plan report. 

Project Area Pre-Construction 
Phase 

As per prevailing laws 
and resettlement plan 
report 

 Contractor 
/Consultant 

10 • The contractor will be obliged 
for the application of 
specific/additional protective 
measures that the remaining 
lands will not be lost due to 

Project Area Construction, 
Operation and 
Maintenance 
Phase 

- Included in 
Civil Cost 

Contractor  
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S.N. 

Environment Protection 
Measures 

Implementation 
Location 

Implementation 
Time 

Estimated Cost 
(Nrs.) 
(Consultant’s 
Estimated Cost) 

Estimated Cost 
(Nrs.) 
BoQ Cost 

Responsible Agency 

erosion and other detrimental 
effects (Caused or not caused 
by the road development). 

• The cutting and filling 
requirements will be balanced 
through route choice, so as to 
avoid the production of excess 
spoil material and reduce the 
need for borrow pits. 

11 • 28,647.57 cum of the Spoil 
will be used to bury the road 
for the embankment purpose 
and excess spoil will be strictly 
done at the proposed site in 
Table 2.14. 

• Spoil Disposal will be done in 
barren, stable land, away from 
the water resources. 

• In other to protect the spoil 
from slide, trees plantation will 
be done at spoil disposal area. 

Project Area Construction 
Phase 

- Included in 
Civil Cost 

Contractor , 
Consultant, Local 
Stakeholders 

12 • Stockpiling will be strictly 
done at the proposed site in 
Table 2.13. 

• The land for storing the 
construction materials will be 
far from the agricultural land 
and water bodies 

Project Area Construction 
Phase 

- - Contractor 
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S.N. 

Environment Protection 
Measures 

Implementation 
Location 

Implementation 
Time 

Estimated Cost 
(Nrs.) 
(Consultant’s 
Estimated Cost) 

Estimated Cost 
(Nrs.) 
BoQ Cost 

Responsible Agency 

• Awareness activities for the 
proper disposal of solid waste 
and waste water. 

• Besides these, the contractor 
will develop a code of conduct 
and enforce strict penalty to 
the violator of the code of 
conduct. 

13 • Top soil will be saved by 
either stockpiling it adjacent 
to the proposed road 
formation batter sides. 

Project Area Construction 
Phase 

- - Contractor and Local 
Stakeholders 

 • Quarry sites will be selected 
avoiding protected and 
sensitive areas nearby 
settlements, water sources and 
in forest areas and fertile 
agricultural lands. 

• The potential sites will be the 
waste and low quality of 
barren lands. 

• Quarry sites will be 
government approved sites. 

Project Area Construction 
Phase 

- - Contractor  

14 • Proper maintenance and 
enhancement of natural 
drainage will be done to 
improve the capacity of natural 
drainage to hold the flow. 

Project Area Construction 
Phase 

- Included in 
Civil 
Engineering 
Cost 

Contractor 
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S.N. 

Environment Protection 
Measures 

Implementation 
Location 

Implementation 
Time 

Estimated Cost 
(Nrs.) 
(Consultant’s 
Estimated Cost) 

Estimated Cost 
(Nrs.) 
BoQ Cost 

Responsible Agency 

15 • Water spraying will be done 
in all earthen roads two times 
a day. 

• Prohibit open storage and 
spillage of loose soil in and 
around construction site. 

• Appropriately cover the 
stockpiled and spoil materials 
with polythene sheets. 

• Cover loaded trucks during 
transportation. 

• Use of face masks to the 
construction workers in dust 
prone areas such as crushing 
plants, evacuation sites etc. 

Project Area Construction 
Phase 

22,27,500.00  Contractor 

16 • Batching plant and other noisy 
construction requirements 
away from settlement and 
wildlife habitat areas to 
possible extent will be 
established. 

• Noise barrier such as bund or 
vegetative barrier at 
construction site will be 
constructed. 

Project Area Construction 
Phase 

- - Contractor 
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S.N. 

Environment Protection 
Measures 

Implementation 
Location 

Implementation 
Time 

Estimated Cost 
(Nrs.) 
(Consultant’s 
Estimated Cost) 

Estimated Cost 
(Nrs.) 
BoQ Cost 

Responsible Agency 

• Large noise producing 
machineries such as 
compressors, batch mixes, etc 
will be fitted with noise 
reduction mechanism. 

• Ear plugs to each construction 
workers in the noise prone 
areas such as blasting for hard 
rock excavation will be 
provided. 

17 • Disposal of solid waste, 
sludge, and other wates 
directly into water bodies will 
be avoided. 

• Disposal of waste fuel, oil, 
grease into water and cleaning 
of construction vehicles and 
machineries in rivers will be 
prohibited. 

Project Area Construction 
Phase 

- - Contractor 

18 • Periodic monitoring of the 
road, cross drainage 
structures and immediate 
maintenance will be carried 
out in case of identification. 
of damage in the road section 

• Signboards of traffic 
diversion, work in progressed 
will be placed during the 
maintenance work. 

Project Area Operation and 
Maintenance 
Phase 

- Included in 
Civil cost  

Contractor/ DRO 
(Department of Road 
Office) 
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S.N. 

Environment Protection 
Measures 

Implementation 
Location 

Implementation 
Time 

Estimated Cost 
(Nrs.) 
(Consultant’s 
Estimated Cost) 

Estimated Cost 
(Nrs.) 
BoQ Cost 

Responsible Agency 

19 • Certain group of labours are 
provided with the dustbins or 
earthen pits for maintenance 
of cleanliness in the labour 
camp and workplace. 

• Provision of the dustbins to 
travellers on different section 
of the road to maintain 
cleanliness of the road. 

• Provision of Sign-board, 
showing not to dump waste 
other than dustbins. 

Project Area Construction 
and Operation 
Phase 

- - Contractor/ DRO 
(Department of Road 
Office) 

20 • Asphalt plants will be 
installed on barren land, 
approved by the local people. 

Project Area Construction 
Phase 

- Included in 
Civil 
Engineering 
Cost 

Contractor 

Biological Environment 
21 • Construction workforce will be 

restricted for wildlife 
poaching; who ever found 
guilty will be liable for 
penalties. 

• Awareness activities will be 
conducted for regarding illegal 
activities like poaching, 
hunting and intimidation of 
wildlife. 

• Project will coordinate with 
forest office and its outlets to 

Project Area 
Forest 

Pre-
Construction, 
Construction 
and Operation 
and 
Maintenance 
Phase 

- - DFO 
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S.N. 

Environment Protection 
Measures 

Implementation 
Location 

Implementation 
Time 

Estimated Cost 
(Nrs.) 
(Consultant’s 
Estimated Cost) 

Estimated Cost 
(Nrs.) 
BoQ Cost 

Responsible Agency 

control illegal poaching and 
trapping. 

22 • Septic tanks will be provided 
to prevent the direct discharge 
of waste water effluent from 
sanitary facility into the river. 

• Washing of clothes, vehicles 
near-by water bodies will be 
restricted 

Project Area Construction 
Phase 

- Included in 
Civil 
Engineering 
Cost 

Contractor 

23 • Construction activities 
(including drilling) will not be 
done during night hours near 
the forest area 

• Project will make aware in 
activities like not to disturb 
and tease to wildlife, through 
cigarette butts inside forest  

• Plantation in locations away 
from road impact zone, which 
may provide additional 
habitats and migratory routes 
for local animals 

• Restriction on construction 
labors for hunting and 
poaching the wildlife 
approaching the road corridor 

Project Road 
Area 

Construction, 
Operation and 
Maintenance 
Phase 

Included in Civil Cost  - Contractor, DRO 
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S.N. 

Environment Protection 
Measures 

Implementation 
Location 

Implementation 
Time 

Estimated Cost 
(Nrs.) 
(Consultant’s 
Estimated Cost) 

Estimated Cost 
(Nrs.) 
BoQ Cost 

Responsible Agency 

24 • Fuel wood will be banned for 
construction works and other 
purposes such as cooking.  

• Contractor will be instructed 
to use alternate energy as 
kerosene, LPG, etc. 

• Contractor will prevent illegal 
cutting of forest wood by 
labor force and who's ever 
found guilty will also be liable 
for penalties. 

Project Area Construction 
Phase 

- - Contractor DFO, 
Community Forest 
User Groups 

25 • Smoking will be restricted in 
the construction site near forest 
area 

• Burning of waste will be 
restricted 

• Barriers will be provided to 
control entrance to forest areas 

• Labor camp will not be 
established near or within the 
forest premises  

• Fire extinguisher, set fire 
alarms will be provided in all 
guard post 

• Awareness session against fire 
hazards will be provisioned 

Project Area Construction 
and Operation 
Phase 

- - Contractor  

Chemical Environment 
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S.N. 

Environment Protection 
Measures 

Implementation 
Location 

Implementation 
Time 

Estimated Cost 
(Nrs.) 
(Consultant’s 
Estimated Cost) 

Estimated Cost 
(Nrs.) 
BoQ Cost 

Responsible Agency 

26 • Chemicals such as oils, 
chemicals, paints, acids etc. 
will be stored in leak proof 
container and disposed in pit 
safely after use. 

• The vehicles will not be 
washed directly into the water 
bodies. The vehicles and the 
equipment will be maintained 
time to time to ensure any 
leakage from them. 

Project Area  Pre-
Construction 
Phase, 
Construction 
and Operation 
Phase 

- - Contractors 

Socio-Economic and Cultural Environment 
27 • Proper compensation will be 

provided to the private 
structures as per the 
prevailing laws of district 
rates and the compensation 
committee complying with 
Land Acquisition Act. 

• Relocation of the affected 
community structures as per 
the resettlement plan report. 

Project Area Construction 
Phase 

As per the prevailing 
laws and resettlement 
plan 

- Contractor, Local 
Stakeholders 

28 • Provide advance notice 
(6months) to stop cultivating 
crops 

• Wait till harvest 
• Compensation for loss of fruit 

bearing trees for average fruit 
production (5 years) 

Project Area Pre-Construction 
and 
Construction 
Phase 

Included in 
Resettlement plan 

- Contractor, 
Compensation 
Committee Team 
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S.N. 

Environment Protection 
Measures 

Implementation 
Location 

Implementation 
Time 

Estimated Cost 
(Nrs.) 
(Consultant’s 
Estimated Cost) 

Estimated Cost 
(Nrs.) 
BoQ Cost 

Responsible Agency 

• Compensation cost for 
sapling 

29 • Maintain green belt in the 
RoW 

• Regular monitoring by 
municipality/ rural 
municipality along the project 
road corridor 

• Announcement on the 
restriction for trade and 
business on road corridor 

Project Area Operation Phase - Included in 
Civil Cost 

Rural Municipality 

30 • Hoarding board and the sign 
board of the old business and 
shops in the new  road 
alignment 

Project Area Operation Phase  Included in 
Civil Cost 

Contractor and Local 
People 
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CHAPTER 9:  MATTER TO BE MONITORED WHILE IMPLEMENTING 
THE PROPOSAL 

Monitoring of the implementation of environmental protection measures provides a basis for 
logical comparison of the predicted and actual impacts of a proposal. Environmental 
monitoring involves the systematic collection of data to determine the actual environmental 
effects of the project, compliance of the projects with regulatory standards, and the degree of 
implementation and effectiveness of the environmental protection measures (lohani et. al., 
1997). Such monitoring also provides an opportunity to further identify any unpredicted 
impacts and implement necessary measures to avoid costly mistakes, if any. 

In accordance with Rule 39 of the EPR 1997, the concerned agency- the Ministry of Physical 
and Transport (MoPIT) in this case-is the legally responsible monitoring agency. This rule also 
empowers MoPIT to issue additional environmental control measures and directives to the 
Project to adopt measures to reduce or control impacts if the actual impacts are higher than the 
ones specified in the conditions prescribed at the time of approving the proposal for 
implementation. With these considerations, the following sub-section described the types of 
monitoring, parameters, indicators, locations, schedules and responsibilities for monitoring. 

9.1 Types of Monitoring 
The National EIA Guidelines of 1993 and EIA Guidelines for Forestry Sector of 1995 
propose three types of monitoring. They are baseline monitoring, compliance monitoring 
and impact monitoring. 

a. Baseline Monitoring:  

A baseline monitoring helps to develop baseline condition of the environmental resources. 
In general, it is carried out if there is significant time lapse between the preparation of the 
EIA report and the construction stage or a change on environmental quality is noticeable. 
Baseline information of the reference sites should also be collected for future comparison. 

b. Compliance Monitoring: 
The compliance monitoring is essential in order to ensure that environmental protection 
measures and other requirements set-forth are compiled with, and this monitoring is not 
considered with determining actual effects of the project activities on the environment. 
While impact monitoring helps to evacuate the effectiveness of the recommended mitigation 
measures and verify the impacts predicted and actual level of impacts occurred in the field. 
Furthermore, this type of monitoring helps to increase understanding of cause-effect 
relationships between the human activity and environmental changes. In sum, environmental 
monitoring approaches to verify the accuracy of prediction, and determine the effectiveness 
of measures to mitigate adverse impacts of project on the environment. 
c. Impact Monitoring: 
Impact Monitoring is generally carried out to determine the effectiveness of the 
environmental protection measures. Hence an impact monitoring evaluation study is 
proposed to carry out at the end of the project construction phase or within two years of 
project implementation. Impact monitoring evaluation will focus each impact predicted and 
effectiveness of environmental protection measures.
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9.2 Indicators, Methods, Schedule, Responsible Monitoring Agency 

Based on the level of site-specific information or existing data series and impacts prediction, efforts are made to make the indicators measurable 
and diagnostic with low natural variability and broad applicability. In this context, following indicators will be monitored during project 
construction and operation phase of the road project with different methods, location, cost and monitoring agency. The detail is presented in table 
below: 

Table 9.1: Types of Monitoring,  Parameters,  Methods,  Location,  Schedule, Cost and Monitoring Agency 
Monitoring 
Parameters 

Indicators Methods Location Time 
Schedule 

Estimated 
Cost 

Monitoring 
Agency 

A. Baseline Monitoring 

• Acquisition of 
private land 
and property 

• Compensation 
Record to Household 
Affected People in 
Project Office/DAO. 

• Detransfer 
• RP Entitlement 

Matrix 

• Public Discussion 
• Photos 
• Cadastral Mapping 

• Project Area • Pre-
Constructio
n Phase 

Included in 
monitoring 
cost 

• Compensation 
Team, 
Community 
Forest 
Office,Proponent
, Consultant 

• Training and 
skill 
enhancement 
for 
employment 
opportunity to 
the severely 
affected and 
vulnerable 
people before 

• Job Placement to the 
local people PAFs 

• Enterprises 
developed and self 
employed to PAFs. 

• Trace Study 
• Training Utilization 

Study 

• Training Participation 
Record, Training 
Record, Training 
Report, Evaluation of 
participation views 
about training 

• Project Area • Pre-
Constructio
n Phase 

Included in 
monitoring 
cost 

• Proponent 
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Monitoring 
Parameters 

Indicators Methods Location Time 
Schedule 

Estimated 
Cost 

Monitoring 
Agency 

construction 
of the road. 

• Water 
Pollution,  

• Lab Report of Water 
quality 

• Laboratory Analysis of 
Water, Records of 
Datas, Discussion with 
technical experts and 
local about the 
environment 
management, ,  

• Downstream of 
the Proposed 
Trishuli and 
Marshyangdi 
river 

• Pre-
Constructio
n Phase 

Included in 
monitoring 
cost 

• Proponent, 
Consultant 

• Air and Noise 
Pollution, 

• Lab Report of Air 
and Noise Quality 

• Laboratory Analysis of 
Air and Noise Quality 
Test, Records of Datas, 

• Major 
Settlement areas 
in Mugling, 
Karantar and 
Abukahireni 

• Pre-
Constructio
n Phase 

Included in 
monitoring 
cost 

• Proponent, 
Consultant 

• Solid Waste 
Management 

• Placement of 
dustbins in camp 
project and contractor 
office. 

• Direct Observation, 
Public Discussion, 

• Along the road 
Alignment 

• Pre-
Constructio
n Phase 

 • Proponent, 
Consultant 

• Slope 
Stability 

• Landslides and soil 
erosion in different 
sections of road. 

• Direct Observation, 
Public Discussion, 

• Along the road 
Alignment 

• Pre-
Constructio
n Phase 

 • Proponent, 
Consultant 

• Conservation 
of flora and 
fauna 

• Parks, Rescue Center, 
Hunting Records in 
DFO and Illaka 
Office 

• Discussion with Forest 
Officer, Direct 
Observation, Public 
Discussion, 

• Along the road 
Alignment 

• Pre-
Constructio
n Phase 

 • Proponent, 
Consultant 

• Trees Cutting • Trees Marking • Field Visit • Along the road 
alignment 

• Pre-
Constructio
n Phase 

Included in 
BoQ 

• Proponent, 
Consultant 
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Monitoring 
Parameters 

Indicators Methods Location Time 
Schedule 

Estimated 
Cost 

Monitoring 
Agency 

• Acquisition of 
Land  

• Grievance Record • Field Visit, Public 
Discussion 

• Along the road 
alignment 

• Pre-
Constructio
n Phase 

Included in 
Resettlemen
t plan 

• Proponent, 
Consultant 

B. Impact Monitoring 

• Disposal of 
construction 
waste 

• Haphazard presence 
of construction waste 

• Waste Management 
Area. 

• Spoil Management 
Sites 

• Field Observation, 
• Photos of Land use 

Spoil Disposal 
Site 

• Constructio
n Phase 

Included in 
monitoring 
cost 

• Proponent, 
Consultant 

• Extraction  
places of 
Quarry 
Materials 

• Reinstated Quarry 
areas  

• Field Observation 
• Photos of river 

Quarry 
Extracted Site 

• Constructio
n Phase 

Included in 
monitoring 
cost 

• Proponent, 
Consultant 

• Water Quality • Lab Report of Water 
Quality  

• Water Quality Test 
from Source 

Water Sources • Constructio
n Phase 

Included in 
monitoring 
cost 

• Local Beneficial 
Forum 

• Air Quality • Lab Report of Air 
Quality  

• Air Quality 
Measurement in major 
air polluting source 

Air Polluting 
Source 

• Constructio
n Phase 

Included in 
monitoring 
cost 

• Local Beneficial 
Forum 
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Monitoring 
Parameters 

Indicators Methods Location Time 
Schedule 

Estimated 
Cost 

Monitoring 
Agency 

• Noise Quality • Lab Report of Noise 
Quality  

• Noise Quality 
Measurement in major 
noise polluting 
sources. 

Noise Polluting 
Source 

• Constructio
n Phase 

Included in 
monitoring 
cost 

• Local Beneficial 
Forum 

• Land 
Pollution 

• Haphazard presence 
of waste 

• Waste Management 
Area 

• Placement of 
dustbins  

• Site Observation 
• Interview with 

concerned stakeholders 
and local people 

• Plan/Procedure of 
collecting chemical 
spillage 

• Plan/Procedure of 
waste disposal in the 
approved sites. 

Project Area • Constructio
n Phase 

- • Consultant 

• Forest and 
Vegetation 

• Forest Inventory 
Report 

• Direct Observation 
• Record from District 

Forest Office 
• Photos 
• Interview with 

stakeholders 

Project Area, • Constructio
n Phase 

Included in 
Monitoring 
Cost 

• Proponent and 
Consultant 

• Wildlife • Presence of Wildlife • Direct Observation 
• Photos 
• Interview with 

stakeholders, locals 
and District Forest 
Officers 

Forest near road 
alignment 

• Constructio
n Phase 

Included in 
Monitoring 
Cost 

• Proponent, 
Consultant and 
District Forest 
Office 
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Monitoring 
Parameters 

Indicators Methods Location Time 
Schedule 

Estimated 
Cost 

Monitoring 
Agency 

• Human 
Health 

• Clinical report. 
• Complaints from the 

locals 

• Discussion with locals, 
health professionals, 
clinical records 

Project Area • Constructio
n Phase, 
every month 

- • District 
Coordination 
Committee, 
Public Health 
Clinic 

 
• Road Safety • Zebra Crossings with 

warning 
• Kerb Ramp (at major 

junction 

• Detail Design Report 
• Disabled friendly 

footpath 
 

Project Road 
Alignment 

• Constructio
n Phase 

- • Contractor, 
Consultant 

• Business and 
Trade 

• Increment of Local 
shops and enterprises 
along road alignment  

• Direct Observation 
• Photos 
• Interview with local 

people 
• Income record of local 

people 

Project Area • Constructio
n Phase 

- • Proponent and 
Municipality 
Officer 

• Damage to 
road section 
and bridges 
during defect 
liability 
period 

• Pot holes 
• Erosion and 

Landslide 
• Number of accidents 

records 
• Photos Record 

• Site observations 
• Complaints records 

 

Project Area • Operation 
and 
Maintenanc
e Phase 

- • Consultant/ 
Project 

• Embankment 
Instability 

• Erosion in 
embankment  

• Gully Erosion 
• Bioengineering 

works 

• Site observation 
 
 

Project Area • Operation 
and 
Maintenanc
e Phase 

- • Consultant/ 
Project 
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Monitoring 
Parameters 

Indicators Methods Location Time 
Schedule 

Estimated 
Cost 

Monitoring 
Agency 

• Grievence Record 
• Complaints from 

Public in Project 
Area 

• Obstruction to 
natural 
drainage  

• Observation 
• Impact to aquatic 

species. 
• Grievance Record 

• Site observation 
 

Project Area • During 
construction 
phase 

- • Consultant/ 
Project 

• Damage to 
Physical 
integrity of 
the bridges 
due to high 
traffic 

• Potholes in bridge 
• Complaints from 

Traffic and local 
people about its 
defect. 

• Grievance Record 
Register of Project 

• Site observation 
• Consult with traffic 
• Record checking 

 

Project Area • Operation 
and 
Maintenanc
e Phase 

- Traffic police 

 

C. Compliance Monitoring 

• Compensation 
and relocation 
of the public 
utilities and 
infrastructures 

• Compensation 
Records 

• Photo Record 

• Public Consultation 
 

• Project Area • At the end 
of the 
construction 
Phase 

Included in 
Monitoring 
cost 

Compensation 
Determination 
Committee, 
Proponent and 
Consultant 
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Monitoring 
Parameters 

Indicators Methods Location Time 
Schedule 

Estimated 
Cost 

Monitoring 
Agency 

• Environment 
Management 
Action Plan 
Compliance 
with Road 
Design 

• Final Road Design 
Report 

• Environment 
Management Action 
Plan 

• Field Survey • Project Area • At the end 
of Detail 
Design of 
Road 

5,00,000.00 Department of 
Road and MoFE 

• Sufficient 
Technical and 
Environment 
Supervision 

• Photos, Consultation 
with land owners and 
community 
stakeholders 

• Site Observation • Project Area • At the end 
of the 
construction 
Phase 

- Proponent, 
Consultant 

• Air Pollution • Lab Report of Air 
Quality  

• Air Quality 
Measurement and 
comparision with 
Standards 

• Project Area 
and sensitive 
areas 

• During 
construction 
phase 

Included in 
Monitoring 
Cost 

Proponent, CBOs 

• Water 
Pollution 

• Lab Report of Water 
Quality  

• Water Quality 
Measurement and 
Comparision with 
standards 

• Water sources • During 
construction 
phase 

Included in 
Monitoring 
Cost 

Proponent, CBOs 

• Noise 
Pollution 

• Lab Report of Noise 
Quality  

• Noise Quality 
Measurement and 
Comparision with 
standards 

• Noise polluting 
source, 
sensitive areas 

• During 
construction 
phase 

Included in 
Monitoring 
Cost 

Proponent, CBOs 
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9.3 Environment Management Plan 
The Environment Management Plan (EMP) is a management tool that identifies the key issues likely to arise from the project implementation, and 
proposes the mitigation measures, including monitoring schedule and responsibility. The issues that arise are accordingly addresses with regard to 
the sequence of operations. Taking into account these considerations, the EMP guides the project management in such a way that environment 
protection measures are adequately implemented. 

9.4 Organization Structure for EMP 
According to EPR 2077, Rule 45, the proponent is responsible for self monitoring the environmental impacts cause by the Mugling-Abukhaireni 
road project during its construction and implementation phase and should submit its report to Ministry of Physical Infrastructure and Transport 
(MoPIT) or Department of Road (DoR). Also, the ADB will do self monitoring in every six month of construction phase and 2 times in operation 
phase. Other organizations responsible for the environmental monitoring are Division Forest Office, Community Forest Users Group. Figure 9.1 
outlines ‘Project Organization Structure Chart for EMP Monitoring responsible for environmental management and its monitoring. 
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Figure 9.1: Organization Structure responsible for EMP Implementation 
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9.5 Environmental Monitoring Plan (EMoP) 
Environmental monitoring is an essential component of the implementation of EIA 
recommendation. The environmental monitoring programme (EMoP) is prepared to monitor 
the implementation performance of the EMP.  
Environmental monitoring plan is prepared focusing the following objectives: 

• To ensure that impacts do not exceed the established legal standards 
• To check the implementation of mitigation measures in the manner described in the 

IEE/EIA report 
• To monitor implementation of the EMP.  
• To provide an early warning of potential environmental damage 
• To check whether the proposed mitigation measures have achieved the intended results, 

and or/ other environmental impacts occurred 
The monitoring plan will be used for performance monitoring of the project. A monitoring plan 
defining all parameters to be monitored, with tentative location, project stages for 
measurements, implementation and institutional responsibility for different environmental 
components is prepared for all stages of project. The contractor will be responsible for carrying 
out the air, noise and water quality monitoring.  

9.6 Environmental Monitoring Cost 
The cost of Environmental Monitoring is briefed in the Table 9.2. 

Table 9.2: Environmental Monitoring Cost 
S.N. Description Amount (NRs.) 

A. Manpower Cost 13,365,000.00 
B. Air quality, Water quality and Noise level analysis cost 1,080,000.00 
C. Monitoring Cost for MoPIT/DoR/MoFE 1,100,000.00 
D. External Monitoring Cost by Independent Expert 30,00,000.00 
E. Miscellaneous 2,00,000.00 
 Grand Total (A+B+C+D) 18,745,000.00 

9.7 Costs of Executing the Environmental Management Plan 
The cost estimate for the suggested mitigation measures such as slope stabilization, spoil 
management, bioengineering measures and tree plantation, etc. was incorporated in this 
section. Most of the mitigation measures suggested is a part of road design and construction 
without additional cost. Most of the proposed mitigation measures are integrated in the project 
design so that these measures may automatically form part of the construction and operational 
phases of the project. 

9.8 Environmental Management Budget 
The cost of capacity building of construction workers and concerned groups and environmental 
monitoring is also included in this budget. There are several other environmental issues that 
have been addressed as part of good engineering practices, the costs for which have been 
accounted for in the Engineering Costs. 
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Table 9.3: Environment Management Plan Budget 

Items 
Enhancement 

Measures/ 
Mitigation Measures 

General Cost 
(NRs.) 

Construction 
Specific cost 

(NRs.) 
Remarks 

A. Enhancement Cost 

Skill 
enhancement 

• Capacity Building 
and skill 
enhancement 
training 

 
8,00,000.00 

 
 

- Livelihood 
supporting 
programs 
and various 
skill 
enhancemen
t training 
like bio-
engineering, 
technical 
knowledge 
to locals 
( Part of 
BoQ  
H1.02) 

Enhancement of 
Social Services 

• Construction of 
Public Toilet in 
periphery of 
Triveni temple  

• Drinking water 
facilities in 
periphery of 
Triveni Temple 
 

24,00,000.00 
 
 
 
 

10,00,000.00 
 
 
 

- Community 
Support 
Programs 
 (Part of 
BoQ H1.02) 

Safety Measures • Cost for PPE and 
training on 
occupational 
health 

• Provision of First 
Aid and Safety 
Measures like fire 
extinguishers, set 
fire alarms in all 
guard post 

80,000.00 
 
 
 
 

20,00,000.00 

 Part of BoQ 
H1.02 

Cultural 
Enhancement 

Improvement/ 
Enhancement of 
community 
structures, temples, 
etc. 

 
4,00,000.00 

- Part of BoQ 
H1.02 

Sub-Total 66,80,000.00   
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Items 
Enhancement 

Measures/ 
Mitigation Measures 

General Cost 
(NRs.) 

Construction 
Specific cost 

(NRs.) 
Remarks 

B. Compensation Cost 

Land 
Acquisition 

• Compensation to 
Private land 
acquisition 

 

50,65,150.00  
- 

 
Resettlemen
t Plan, 
Table 26, 
S.N. 2 

Property 
Acquisition 

• Compensation for 
loss of private 
structures 

- - Resettlemen
t Plan, 
Table 26, 
S.N. 1 

Impact on 
Vulnerable, 
Indigenous 
People and 
Dalits 

• Business 
disruption 
allowance 

• Displacement 
allowance for 
residential 
families 

• Support 
allowances for 
vulnerable people 

- 
 
 
 
 
 
 

23,40,000.00 

- Resettlemen
t Plan, 
Table 26, 
S.N. 3 
 
 
Resettlemen
t Plan, 
Table 26, 
S.N. 4 

Permission for 
Clearance of 
Road Side trees 
and Forest Trees 
upto COI (2000 
nos. trees) 

Compensatory 
trees plantation 
“fruit trees” - 
(seedling cost @ rs. 
25, plantation cost 
@ NRs. 20, 
protection and 
conservation cost 
for 5 yrs @300) 

 
1,72,50,000.00 

- BoQ H1.03 

Land 
Compensation 
Cost 

Land 
Compensation 
Cost @ Nrs. 
30,00,000.00 for 
forest land, @ 
20,00,000.00 for 
Grassland and @ 
25,00,000.00 for 
cultivated and 
grassland 

2,28,15,000.00 -  

Compensatory 
Plantation Cost  

Compensatory 
Plantation of 1600 
plant species per 

52,57,800.00   
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Items 
Enhancement 

Measures/ 
Mitigation Measures 

General Cost 
(NRs.) 

Construction 
Specific cost 

(NRs.) 
Remarks 

hectare (seedling 
cost @ rs. 25, 
plantation cost @ 
NRs. 20, protection 
and conservation 
cost for 5 yrs 
@300) 

Sub-Total 5,27,27,950.00   
C. Mitigation Measures Cost 

Disruption of 
Public Utilities 

Relocation of 
public utilities 
(electric poles, 
transformer, etc.) 

- 2,80,47,448.0
0 

                   
Allocated in 
Resettlement 

plan (BoQ 
H1.01) 

 

Road and 
Bridge Safety 

Provision of traffic 
safety measures 
(for traffic signs, 
KM post, RCC 
New Jersey and 
reflective studs 

- 9,80,65,174.0
0 

BoQ Bill 
No. 5 

Landslides, 
slope 
destabilization 
and soil erosion 
from 
excavation, 
fresh cut slopes 

Provision of 
bioengineering 

 1,54,964.00 BoQ Bill 
No. 6 

Damage to 
Road section, 
Bridges and 
other related 
structures 
during DLP 
period 

Routine 
maintenance of 
Road and bridges 
for Construction 
Period 
For DLP 

 15,91,052.00 
 
 
 
 

7,88,157.00 

BoQ A1.06 
(a and b) 

Air Pollution Water sprinkling 
cost 

 22,27,500.00 Part of BoQ 
H1.02 

Sub-Total  13,08,74,295.
00 

 

D. Environmental Monitoring Cost 
• Manpower cost  1,33,65,000.00 -  
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Items 
Enhancement 

Measures/ 
Mitigation Measures 

General Cost 
(NRs.) 

Construction 
Specific cost 

(NRs.) 
Remarks 

• Air, water and 
Noise quality 
monitoring 
cost along with 
purchase of air 
and noise 
monitoring 
equipment 

• Monitoring 
cost for 
MoPIT/DoR 
and MoFE 

• External 
Monitoring 
Cost by 
Independent 
Expert 

• Miscellaneous 

 
 
 
 
 

10,80,000.00 
 
 
 
 

11,00,000.00 
 
 
 
 

30,00,000.00 
 

2,00,000.00 

Sub Total 1,87,45,000.00   

• Auditing Cost   25,11,575.00   

Total EMP cost (NRs.) 21,15,38,820.00 

9.9 Summary Cost for Environment Management Plan 
The total cost of environment management plan is summarized in the table below. 

Table 9.4: Cost for EMP 
S.N. Activities/Measures Total Cost (NRs.) 
1 Enhancement Cost 66,80,000.00 
2 Compensation Cost 5,27,27,950.00 
3 Mitigation Measures Cost 13,08,74,295 
4 Environmental Monitoring Cost  1,87,45,000.00 
5 Auditing Cost 25,11,575.00 
 Total 21,15,38,820.00 

The costs involved for bioengineering, side drains and cross drainage structures, slope 
stabilization and erosion-controlled measures had already been included in Bill of 
Quantities/Civil Engineering Cost.  

9.10 Grievance Re-dressal Mechanism 
The concern/grievances from local/affected people may come up related to inappropriate 
implementation of various components of EMP or the overall road upgrading itself. These 
issues will be addressed through acknowledgement, evaluation and corrective action and 
response approach. A grievance redress mechanism (GRM) will be established to receive, 
evaluate, and facilitate the resolution of affected people’s concerns, complaints, and 
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grievances about the social and environmental performance of the project. The GRM aims to 
provide a trusted way to voice and resolve concerns linked to the project, and to be an 
effective way to address affected people’s concerns. The GRM for the project is outlined 
below, and consists of three levels with time-bound schedules and specific persons to address 
grievances.  
If any issue of conflict arose along with project implementation the victim/affected people can 
make written complain to the project office/CSC office at the beginning, similarly if the issue 
remain unresolved then can be successively delivered to second level to fourth level under 
grievance redress mechanism of this project. 

9.10.1 Proposed Grievance Redress Mechanism for the Project Road 
The table below illustrated the purposed grievance redress mechanism of the Mugling-Abukhaireni 
road section. 

Table 9.5: Composition Grievance Redress Committes 
Field-Level 
Committee 

Local-Level Committee 
Project-Level 

Committee 

• Social mobilizers 
• Contractor 

Environmental/Social 
Focal Point 

 

• DoR site engineer  
• Municipality or Rural 

Municipality     
Representative 

• CSC Social mobilizer 
• 2 representatives 

designated by affected 
community local level 
(man/woman) 

• PM DOR 
• Chief District Officer 
• Local Development 

Officer 
• CSC Resettlement 

Expert 
• CSC Environmental 

Expert 
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CHAPTER 10: ENVIRONMENTAL AUDIT                                                                      

10.1 Environmental Audit 
Audit actually refers to the examination and assessment of a certain type of performance. In 
case of EIA, an audit assesses the actual environmental impact, the accuracy of prediction, the 
effectiveness of environmental impact mitigation and enhancement measures, and the 
functioning of the monitoring mechanisms. An audit should be performed after a project has 
been in operation for some time and is usually performed once or twice in the entire project 
cycle. The following types of audit are implemented in different phases of the EIA process: 

1. Decision point: examines the effectiveness of EIA as a decision making tool. 
2. Implementation: ensures that the approved conditions have been met. 
3. Performance: examines the responses of the agencies concerned with project 

management. 
4. Project impact: examines environmental changes arising from project implementation, 
5. Predictive technique: examine the accuracy and utility of predictive techniques by 

comparing actual against predicted environmental effects and EIA procedures, critically 
examines the methods and approach adopted during the EIA study. 

10.2 Agencies Responsible for Auditing 
As per Rule 12, Section 1 of the EPA 2076, the Ministry or prescribed body should make an 
audit not later than 6 months after of the date of completion of two years of the commencement 
of project. As per Rule 39 (1) of EPA, 2076 Ministry of Forests and Environment (MOFE) in 
coordination with MoPIT, PD ADB will carry out Environment audit and monitoring. The 
auditing will be carried out as specified in National EIA Guideline (1993). The Guideline 
specifies that the result obtained from Environmental Impact Auditing should be made 
available to the project proponent and concerned agencies. 

10.3 Elements to Environmental Audit Report 
Main elements in the audit report include: 

• Predicted impacts in EIA report for defined activities in the project development; 
• Provide mitigation measures in EIA report to minimize the impacts of the defined 

activities in the project cycle; 
• Implementation status of the mitigation measures in the project as per EMAP; 
• Effectiveness of the employed mitigation measures to minimize the impact of the 

defined activities; 
• Any corrective actions suggested or undertaken to mitigate the impacts of the defined 

activities; 
• Compliance or non-compliance with EMAP; 
• Compliance or non-compliance with national environmental standards with EMAP; 
• Experience gained to strengthen impact prediction in future project for the defined 

activities. 
While format of the Environmental Audit Report is as follows: 
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Chapter 1 Executive Summary 

Chapter 2 Audit Administration and Audit Details, 
Interviews from Project Area, Audit Area 
and Methods, Environmental Monitoring, 
Audit Data and Details. 

Chapter 3  Complete Audit Details 

Chapter 4 Suggestion and Recommendation Applied in 
the Project Area 

Appendix Data and Details 

Required Human Resources in Audit  

Technical Expert Required 

 Environmental Expert 

 Social, Economic and Cultural Expert 

 Project Area, Types and other expert 
regarding impacts from Project 
implementation 

Environmental Checklist  

1. Physical Environment  

2. Biological Environment  

3. Socio-Economic Environment  

 
The total auditing cost for MA Road is allocated as 25,11,575.00. Following table presents 
environmental audit of the proposal. 
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Environment Audit Checklist  
Physical Aspect 

Table 10.1: Environmental Audit for the proposed work of road construction 
Details Project 

Activities 
Estimated Impacts Actual 

Impacts 
Mitigation Measures Effectiveness Indicators Source of 

Data 
Air Quality  Storage of 

Construction 
Materials 

 Loaded truck for 
construction can 
cause air pollution 

 Untimely 
displacement of 
construction 
materials after 
construction 

In 
Project 
Area 

 Cover loaded truck 
during transportation 

 

Decreased air 
pollution 

Grievances, 
increased dust 
and smog in 
the project 
area, Lab 
Report of Air 
Quality 

Site 
Observation, 
Lab Report 

Water 
Quality 

 Disposal of 
construction 
waste on river 
water 

 Spreading of 
water borne 
diseases 

 Water pollution 
due to disposal of 
waste. 

Project 
Area 

 Safely Disposal of 
hazardous waste 

Decreased 
water 
pollution 

Grievances, 
Increase 
turbidity of 
river water, 
Lab Report of 
Water quality 

Site 
Observation,  
Lab Report 

Noise 
Pollution 

 Use of Crusher 
Plant and other 
machines in the 
project area 

 Increment of 
vehicles in the 
road alignment 

Project 
Area 

 Prohibition of horns 
in the settlement area 

 Prohibition of loaded 
vehicles in the 
settlement area 

Decreased 
Noise 
Pollution 

Grievances, 
Lab Report of 
Noise Quality 

Site 
Observation, 
Lab Report 

Land Use Conversion of 
agricultural land, 
settlement area, 
forest land into 
road 

 Conversion of 
9.525 ha of forest 
land into road 

Project 
Area 

 Compensation to 
land owners 
according to land 
acquisition Act 
2076. 

Proper 
Compensation 

Grievance 
Record, Land 
Compensation 
Report 

Site 
Observation 
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Details Project 
Activities 

Estimated Impacts Actual 
Impacts 

Mitigation Measures Effectiveness Indicators Source of 
Data 

Slope 
Instability 

Cutting of the 
slope area for 
road construction 

Conversion of the 
slopy land in six 
different chainage 
as Table 5.2 

Project 
Area 

 Use of Bioengineer 
technique in slope 
areas during road 
construction 

Decreased 
soil erosion 

Landslides 
and soil 
erosion in 
different 
sections of 
road. 

Site 
Observation 

 
Biological Aspect 
 
S.N
. 

Details Project Activities Estimated 
Impacts 

Actual 
Impacts 

Mitigation 
Measures 

Effectivenes
s 

Indicators Source of 
Data 

1 Forest Types Site Observation Destruction of the 
9.525 ha of forest 
land 
Disturbances to 5 
community forest 

Forest near 
Construction 
Area 

Awareness to 
the local 
people in 
conservation 
of forest 

Conservation 
of forest 

DFO Forest 
Record 

Site 
Observation 

2 Tree Species Site Observation Destruction of 
2,000 trees 
species 

Forest near 
Construction 
Area 

Compensatio
n of trees by 
planting with 
1:10 ratio and 
taking care 
for 5 years 

Consevation 
of forest 

DFO Trees 
Record, 
Compensatio
n Report of 
trees 

Site 
Observation 

3 Mammals 
and Reptiles 

Site Observation Disturbances to 
mammals and 
Reptile 

Forest near 
Construction 
Area 

Placement of 
Hoarding 
Board for 
slow driving 
for safe 
movement of 
wild animals 

Protection of 
Mammals 
and Reptiles 

DFO Record 
data  

Site 
Observation, 
Interview 
with local, 
DFO 
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S.N
. 

Details Project Activities Estimated 
Impacts 

Actual 
Impacts 

Mitigation 
Measures 

Effectivenes
s 

Indicators Source of 
Data 

4 NTFPs Site Observation Illegal Use of 
NTFPs 

Forest near 
Construction 
Area 

Prohibition of 
illegal use of 
NTFPs 

Protection of 
NTFPS 

DFO Record 
data  

Site 
Observation, 
Interview 
with local, 
DFO 

5 Aquatic 
Lives 

Site Observation Disturbances of 
Aquatic lives 

Forest near 
Construction 
Area 

Prohibition of 
fishing 

Protection of 
Aquatic 
Lives 

Record data 
from DFO 

Site 
Observation, 
Interview 
with local, 
DFO 

6 Vulnerable 
and 
Endangered 
Species 

Site Observation Poaching of 
vulnerable and 
Endangered 
Species 

Forest near 
Construction 
Area 

Prohibition of 
poaching of 
the 
vulnerable 
and 
endangered 
species. 

Protection of 
vulnerable 
and 
Endangered 
species 

Record data 
from DFO 

Site 
Observation, 
Interview 
with local, 
DFO 

7 Conservation 
Area 

Site Observation Disturbances of 
Conservation area 

Conservation 
Area 

Awareness 
for the 
conservation 
of 
conservation 
area 

Protection of 
Conservation 
Area 

Record data 
from DFO 

Site 
Observation, 
Interview 
with local, 
DFO 

 
 
Socio-Economic and Cultural Aspect 
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S.N
. 

Details Project 
Activities 

Estimated Impacts Actual 
Impacts 

Mitigation 
Measures 

Effectiveness Indicators Source of 
Data 

1 Agriculture Interview 
with locals 

Oil, Lubricants, Colors, 
Cements and other 
necessary materials use 
during construction can 
reduce the soil quality 

Project 
Area 

The farmers should 
adopt new 
agricultural 
techniques in other 
to get maximum 
benefits from the 
agriculture. 

Change in 
Agricultural 
farming 

Test 
Report of 
Soil 

Field 
Observation, 
Interview, 
Soil Test 
Report 

2 Employment Interview 
with locals 

Employment opportunity 
for 108,000 person days 
for skilled and 360,000 
person days for unskilled 
person for 30 months 
from road project 

Project 
Area 

Priority for the local 
people. 
Skill development 
training to the local 
people. 

Skill 
enhancement 
of the local 
people 

Job 
Placement 
to the local 
people 
PAFs 
Enterprises 
developed 
and self 
employed 
to PAFs. 
Trace 
Study 
Training 
Utilization 
Study 

Site 
Observation, 
Interview, 
Public 
Discussion 

3 Migration Interview 
with Local 
People 

Increase pressure in local 
service and 
infrastructures due to 
increase in migration 

Project 
Area 

Operation of 
adequate 
infrastructures and 
services 

Adequate 
number of 
infrastructure
s and services 

Migration 
Record of 
respective 
ward 

Interview, 
Public 
Discussion 

4 Health and 
Sanitation 

Interview 
with locals 

Increase risk to health 
due to use of hazardous 
materials and lack of 

Project 
Area 

Provision of Safety 
and Health 
measures. Provision 
of clean drinking 

Improvement 
of Health and 
Sanitation 
Facilities 

Grievances
, Hospital 
and Health 

Field 
Observation 
and Public 
Discussion 
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S.N
. 

Details Project 
Activities 

Estimated Impacts Actual 
Impacts 

Mitigation 
Measures 

Effectiveness Indicators Source of 
Data 

awareness about the 
health 

water and toilet 
services. 

Post 
Record 

5 Gender 
Equality 

Interview 
with locals 

Inequality due to bias on 
wages and opportunity to 
both male and female. 

Project 
Area 

Equal opportunity 
and wages to both 
male and female 

Equal 
Opportunities 

Grievances
, Wages 
Record 

Field 
Observation, 
Interview and 
Public 
Discussion 

6 Present 
Scenario of 
Religious 
and Cultural 
Environment 

Interview 
and Public 
Discussion 

Disturbances to the 
temples 

Project 
Area 

Relocation of the 
temples in suitable 
places as provided 
by local people 

 Grievances Interview and 
Public 
Discussion 

10.4 Estimated Environment Audit Budget 
According to Rule 12, Section 1 EPR 2076, the ministry should make environmental audit and analysis about adverse impacts on the environment 
as a result of implementation of the proposal, not later than 6 months after the completion of two years of commencement of the project. The 
estimated Environment Audit Cost in BoQ is 25,11,575.00. 
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CHAPTER 11: CONCLUSION 

The proposed road has aimed for the construction of new road and bridges (two major and four 
minor) along with upgradation of existing road. The road has a total length of 9.384 km and is 
of one way single lane at Ch. 00+000 to 00+180, one way two lanes at Ch. 00+180 to 05+080, 
two-way four lanes without service lane at Ch. 05+080 to 08+100 and two-way 4 lanes with 
service lane at Ch. 08+100 to 09+384 in major settlement areas. The formation width is 
designed as per the land use types and hence have different road formation width according to 
chainages of the road; carriageway width is 3.7m for single lanes and 19m for four lanes with 
service lanes; and 0.75m shoulders width on both sides. The project includes Trishuli Bridge 
of 120m length and Marshyangdi Bridge of 125 m length. Both the bridges are of doubles lanes 
standard.  
The EIA team has conducted and prepared this report as per requirement of the EPR, 2077. 
The team has identified the beneficial and adverse environmental issues based on the expert 
judgment and past project experiences of similar nature of project.  
The likely beneficial issues identified include short-term employment opportunity for labors 
and increase in local economic activities. In addition, the local residing along the project 
corridor will be more benefitted from various project-based capacity-building programs such 
as awareness – raising programs, etc.  
The significant impacts during construction stage are destruction of 227 private structures 
and 11 community structures. The private structures include 75 residential structures, 58 
residential and commercial structures, 78 commercial structures, 11 shed and 5 private toilets. 
Out of 227 private structures, 119 are fully affected and 108 are partially affected structures. 
Similarly, the community structures include 2 resting place, 2 police building and post, 4 
temples, 1 Aama Samuha Structure, 1 canteen (Chamena Griha), 1 Public toilet and 
temporary disruption of 153 electrical poles and 5 transformers. Labors and local people will 
be prone to adverse health effects and accidents relating to construction activities. 
Other impacts include air quality deterioration due to increase in fugitive dust emissions from 
materials hauling and unloading, ground shaping, and unpaved road travel. Nuisance to 
nearby residents due to increase in noise from heavy equipment operation, hindrance in 
accessibility to common property resources and increase in traffic on road sections will cause 
where construction is on-going. Land use conversion from agricultural or residential to built-
up area (road) will take place due to expansion of road width especially in Gorkha District. 
Surface water quality of the rivers (Trishuli and Marshyangdi) and rivulets will be 
deteriorated, and result in siltation of waterways from silt-laden surface runoff coming from 
the construction sites. Health and safety risk due to increase in heavy equipment traffic 
particularly to children and near pedestrian crossing points.  
Further, the issues raised by various stakeholders in the public meetings/public hearing and the 
written concerns received have been incorporated in the report. The issues addressed by the 
stakeholders during public consultation meeting includes provision of road side drains, regular 
maintenance of roads, proper management of dust and smokes from the construction activities, 
provision of traffic signs and signals, tree plantation for the compensation of felled down trees, 
compensation for the affected structures and land, rehabilitation of public utilities, social 
upliftment programs, etc. 
All identified impacts are of short-duration and co-terminus with the construction stage, and 
are easy to mitigate. All private lands and structures that will be disturbed will be compensated 
in compliance to existing laws. 
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The proposed road project is likely to have insignificant adverse environmental impact. Most 
of the adverse impacts identified and predicted are of moderate significant and of short term in 
nature. The beneficial impacts with the improved access and reduced transport cost and 
enhancement of social services in the area are more significant and are long lasting. The 
implementation of enhancement and mitigations measures listed in EMP will help to reduce 
the negative impacts on physical, biological, socio-economic and cultural aspects respectively. 
The total estimated EMP cost is NRs. 21,15,38,820.00 and it includes Management of tree 
cutting, traffic safety management, environmental mitigation works and bio-engineering 
engineer, and provision of safety gadgets to works. Resettlement Plan has been prepared to 
address land and property acquisition as well as compensation issues.
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