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Annex-4 Trishuli River, Maximum Instantaneous Discharge in cumecs

Station Name: Betrawati (Station No.: 447)

Latitude: 27°58'

Longitude: 85°11"

Year 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
Discharge 935 924 935 941 895 851 740 955 2100 884 1090 933 724
Year 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Discharge | 1540 1160 1540 1980 1180 1820 2040 1060 1490 1440 1640 1430 1520
Year 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Discharge | 1490 1150 1380 1260 734 906 495 876 1140 970 1040 750 750
Station Name: Kali Khola (Station No.: 449.91) Latitude: 27°50’ Longitude: 84°33’
Year 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
Discharge | 5680 5680 7580 3630 9420 14000 | 9420 6020 7950 13700 9420
Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Discharge | 5320 5340 7860 10400 | 5060 7240 7340 6120 10200 | 7770 5280
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Annex 10: Recommendation Letters
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Annex 11: Public hearing and list of people consulted

Public Hearing

A public notice was published in a national daily newspaper inviting all the interested and relevant
stakeholders for their participation in public hearing. Formal letter is distributed to all the project
affected Municipalities and Rural Municipalities one week prior to the hearing inviting in the
public hearing. Ministry of Forest and Environment was also invited sending formal letter. Formal
invitation letter is also distributed to local elites and local ward presidents etc. Municipalities and
Rural Municipalities were requested to invite relevant stakeholders, including local
representatives from political parties, and project affected people for the hearing.

The published notice was also affixed on the notice boards of offices of Rural Municipality,
Municipality, School, Health Post, market areas etc. as far as possible in order to inform about

the project, the date and venue of public hearing.

Public hearing was carried out at four locations along the entire stretch of road alignment, covering
all project affected Rural Municipalities and Municipalities. Public hearings were carried out after
preparing the draft of EIA. A leaflet was prepared in Nepali language for Public Hearing
mentioning major findings, potential impacts and suggestions as well as suggested mitigation
measures. The leaflet was distributed to all concerned stakeholders and all the participants during
the time of Public Hearing Programme. The program was conducted with participation of
representatives from project affected municipalities, Mayors, DoR, NGOs, CBOs, political parties,
local teacher, local farmers, project affected people, locals and other public representatives. Formal
letters send to all the project affected and interested stakeholder are attached herewith in the
following section. Further, the recommendation letters have been collected from all project
affected Rural Municipalities and Municipalities and are attached herewith.

Date of publication of public notice: (2074/12/15 Aarthik National Daily)

Location of public hearing:

Sn. | Venue of public hearing Date of public | Time Number of
hearing participants
1. |New Activities Youth Club, Ward | April 92018 11 AM 52
9, Khatripauwa, Dhunibesi 309¥/93/3%
Municipality.

2. | RIMS Hall, Jintetar, Bairani Ward | April 102018 |11 AM 57

6, Galchhi Rural Municipality (R00¢/43/39)
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3. | Ward office of Bishaltar Ward 5, | April 112018 |11 AM 25
Benighat-Rorang Rural (:09¢/43/35)
Municipality

n
L

4. | Agricultural Hall, Phisling, April 122018 |11 AM
Gandaki Rural Municipality (09¢/93/32)

Public notice published in national newspaper
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Invitation letter for public hearing to Dhunibesi Municipality, Dhading
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Invitation letter for public hearing to Bhuwaneshwori Secondary School,
Dharke
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Invitation letter for public hearing to Galchi Rural Municipality, Dhading
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Invitation letter for public hearing to Benighat-Rorang Rural Municipality
Ward 5, Benighat.
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Contact list of Municipality Mayors and List of Participants; copy of public
hearing minutes

Contact list of Municipality Mayors

Municipality/Rural Municipality | Mayor Contact number

Dhunibeshi Balkrishna Acharya 9851044657

Galchhi Krishnahari Shrestha 9801057287

Benighat Rorang Hari Dallakoti 9851229220

Gandaki Hom Bahadur Rana Magar 9856040100
List of Participants

Gandaki Rural Municipality

S.N | Name Occupation Address Mobile no.
1 | Hom Bahadur Rana Magar | chairman Gandaki -6 9856040100
2 | Jhabindra Rana Magar Teacher Gandaki -8 9840415670
3 | Sukamaya Chepang Farmer Gandaki-6
4 | Bimal Thapa Magar Farmer Gandaki-6
5 | Chepe Chepang Farmer Gandaki-6
6 | Tok Narayan Agriculture Gandaki-6
7 | Rajkumar Karki Agriculture Gandaki-7
8 | Devimaya Praja Agriculture Gandaki-6
9 | Shivaraj Sedhai 9851073358

10 | Bidur Timalsina Teacher Gandaki-7 9813369065
[1 | Chhabilaal Shrestha Gandaki-6 9846896059
12 | Imlaal Sunwar Gandaki

13 | Puspa Kumar Gurung 9846125091
14 | Ker Bahadur Shrestha 9812246153
15 | Bell Bahadur Shrestha Farmer Gandaki 0846068632
16 | Dhaan Narayan Shrestha Farmer Gandaki 9843360809
17 | Bhim Bahadur Shrestha Gandaki

18 | Bhanu 9808206344
19 | Shreeram Regmi Gandaki 9813711814
20 | Bharat Regmi Gandaki 9813514036
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S.N | Name Occupation Address Mobile no.
21 | Mira Regmi katel Gandaki-6 9808051408
22 | Raju Regmi Teacher Gandaki-7 9818294541
23 | Dhurbaraj Regmi Agriculture Gandaki-7 9818387120
24 | Gautam Pudasaini Teacher Gandaki-7 9823676120
25 | Ekraj Dawadi Agriculture Gandaki-7 0811261700
26 | Arun Acharya Environmentalist Kathmandu-7 9841235400
27 | Tulsi Regmi Gandaki-7 9808413544
28 | Rama Shrestha Sociologist DoR/GESU 9841293143

Environmental
29 | Mira Joshi Expert DoR/GESU 9741059057
30 | Rana Bd. Chepang Agriculture Gandaki-7 9846641180
31 | Maan Bd. Thapa Agriculture Gandaki-6 9812271395
32 | Jagat Narayan Shrestha Agriculture Gandaki-6 9849354768
33 | Keshav Raj Dawadi Agriculture Gandaki-6 0818462950
34 | Hari Prasad Regmi Agriculture Gandaki-6 9823306363
35 | Purna Bd. Sunar Agriculture Gandaki-6 9841680049
36 | Tul Bd. Shrestha Management Gandaki 9841606400
37 | Baal Kumar Shrestha Management Gandaki 0862372693
Vice-chairperson,
38 | Lalita Adhikari Gandaki RM Gandaki 9846090449
39 | Salikram Regmi Agriculture Gandaki 9813109206
40 | Kedarnath Regmi Agriculture Gandaki 9803684081
41 | Suryanath Regmi Agriculture Gandaki 9813270510
42 | Dharmaraj Regmi Agriculture Gandaki 9806787712
43 | Bhumi Bd. Dallakhoti Agriculture Gandaki 9808751348
44 | Gajendra Pd. Regmi Agriculture Gandaki 9808161935
45 | Santosh Chepang Agriculture Gandaki
Bhumlichok,
46 | Sita Thapa Magar Small tea vendor Gandaki RM 9806688788
Bhumlichok,
47 | Lekh Bd. Thapa Magar Small tea vendor Gandaki RM
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Benighat Rorang Rural Municipality

S.No. | Name Occupation Address Mobile No.
1 | Basudev Regmi Social service Gandaki 9841528409
President, Nepali Congress,
2 | Rishi Nath Tripathi Benighat Rorang RM Malekhu-3 9841716174
3 | Balram Bisural Drinking water supply Bishaltar-5
4 | Ek Raj Pandey Service Rorang-3 9841789862
5 | Ram Prasad Tripathi Business Benighat-3 9851144524
6 | Bishnuhari Bishuraal Agriculture Benighat-5 9840094379
7 | Amrit Ojha Business Benighat-5 9841486804
8 | Dilli Prasad Agriculture Benighat-6 9843106627
9 | Ramkaji Bishuraal Social Activist Benighat-5 9841486805
10 | Prakash Raj Bishuraal Social Activist Benighat-5
11 | Ram Kumar Bishuraal Social Activist Benighat-5 9841253430
12 | Rajendra Basnet Field Officer 9851199285
13 | Bhola Bishuraal Agriculture Benighat-5 9841705596
14 | Krishna Ram Kadel Business Benighat 9851163908
15 | Subba Kumar Shrestha Business Benighat-5 9841705562
16 | Bashudev Kadel Business Benighat-5 9841684974
17 | Sudip Kumar Poudel Business Benighat-3 9860563530
18 | Ramhari Kadel Office 9841705972
19 | Fadiraj Dallakoti Agriculture Benighat-5 9841850754
20 Benighat 9841835071
21 | Lila Bd. Thapaliya Farming Benighat-7 0808191169
22 | Pawan Thapaliya Benighat-7 9818001372
23 | Mohit Pd. Kadel Agriculture Benighat-5 9849639027
24 | Sanokaji Shrestha Agriculture Benighat-5 9813478411
25 | Tilaram Karki Agriculture Benighat-5 0841717727
26 | Bhupendra Babu Regmi | Health professional Gandaki -5 9807217043
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S.No. | Name Occupation Address Mobile No.
27 | Ganesh Kumar Shrestha | Business Benighar-5 9808744575
28 | Buttiraj Kadel Agriculture Benighat-5 0813328022
29 | Pashupati Shedain Agriculture Mahadevthan
30 | Rudra Gauli Mahadevthan -2
31 | BalKrishna Kadel
32 | Ganeshman Shrestha Agriculture
33 | Arjun Basnet Business Benighat-7 9810363813
34 | Prakash Basnet Business Benighat-7 9818756381
35 | Kumar Bahadur Basnet Labour Benighat-7
36 | Raj Kumar Thapaliya Business Benighat-5 9803697775
37 | Madhu Radhan Bishural | Business Benighat-5 9851191885
38 | Dhannath Kadel Student Benighat-5 9813125044
39 | Pradip Gauli Farmer Bishaltar 0860401549
40 | Bishnu Bishuraal Agriculture Bishaltar 9841943367
41 | Sudip Gauli Student Bishaltar 9849888374
42 | Santosh Basnet Business 9808613069
43 Farming Bishaltar 0840129663
44 | Keshav Raj Farming Bishaltar 9841813160
45 | Navaraj Thapaliya Teacher 0849321378
46 | Arjun Bishural Business Rorang-5 9860510476
47 | Tularam Kadel Business 9841283045
48 | Ramkumar Duwadi Business Rorang-7 9813233036
Rorang-7

49 | Rajkumar Bishural Farming Bishaltar 9841001579
Rorang-5

50 | Dip Pd. Kadel Farming Benighat 9849185533
Rorang-5

51 | Ram Pd. Benighat 1041605
Rorang-7
52 | Rammani Thapaliya Teacher Benighat
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S.No. | Name Occupation Address Mobile No.
Rorang-5
53 | Rambhari Bisural Teacher Benighat 9841525972
Rorang-5
54 | Sahdev Silwal Farming Benighat 9808132139
Rorang-5
55 | Chandra Bahadur Basnet | Service Benighat 9808016952
56 | Santosh Berakoti Service 9818597775
57 | Kedar Bisural Service Bishaltar 9810066840
58 | Premnath Bisural Farming Bishaltar 9841732253
59 | Lila Bisural Farming Bishaltar 9842051531
60 | Rupak Bisural Farming Bishaltar 9860844280
61 | Umesh Bisural Farming Bishaltar
62 | Madan Bisural Farming Bishaltar
63 | Premnath Kadel Farming Benighat Bazar 9841036639
64 | Chhand Raj Farming Benighat Bazar 9860873524
65 | Rajan Kadel Farming Benighat
66 | Chhanda Lal Farming Benighat 9808238056
67 | Sharan Kadel Farming 9810086591
68 | Lek Bahadur Pande
69 | Ramit Ghale
70 | Prakash Ghale 9840488832
71 | Gyan B. Thapa Businessman 9812916012
72 | Amrit Narayan Shrestha | Farming
73 | Saroj Bohara Farming 9812871890
74 | Kapil Pd. Adhikari Teacher Bishaltar 9841727902
75 | Yogendra Pd. Silwal Teacher Bishaltar 9841727902
76 | Uddab Raj Dallakoti Teacher Bishaltar 9841709768
77 | Purna Pd. Dallakoti Teacher Bishaltar 9841678701
78 | Uddab Raj Dallakoti Teacher
79 | Ram Hari Silwal Socialogist Benighat Bazar 9841768734
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S.No. | Name Occupation Address Mobile No.
80 | Min B. Ghale Benighat
Rorang-3
81 | Lilanath Tripathi Teacher Benighat 9841705594
Rorang-5
82 | Mayaram Benighat 9741022774
83 | Tika Prasad Farming Benighat-5 9808406305
84 | Ashok Rijal Driver Benighat-5 9823169609
85 | Lila Nath Bisural Farming Benighat-5 0841617422
86 | Najar Bisural Driver Benighat-5 9841910518
87 | Shivraj Sedhai Social Expert Kathmandu 9851073358
88 | Ramkaji Bisural Social activist Benighat-5 0841486805
89 | Rajendra Pande Teacher 9841683460
90 | Sharan Gurung 9813369203
91 | Puroshattam Khatiwada | Businessman 9847836564
92 | Sudhir Karki Gandaki-7 9801002179
93 | Ram Pd. Ari
94 | Krishna Ram Kadel Business Benighat-5
95 | Ram Prasad
96 | Krishna Kadel Benighat - 8
97 | Roshan Kumar Silwal Benighat- 5
Dhunibeshi Municipality
S.No. Name Occupation Address Mobile No.
1 | Arun Khatri Service Dhunibeshi 9801057402
2 | Govinda Lama Dhunibeshi-9 9841281766
3 | Keshav Raj Kunwar Farming Dhunibeshi-9 9841679261
4 | Prabal Pande Office Dhunibeshi-9 9851001185
5 | Nil B. Pande Office Dhunibeshi-9 9861938117
Nepali congress district
6 | Ramkumar Giri committee member Dhunibeshi-8 9841899325
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S.No. Name Occupation Address Mobile No.
7 | Sunita Lama Dhunibeshi-8 9814292676
8 | Mina Lama Dhunibeshi-8
9 | Pholmainya Lama 9849335656

10 | Shyamchandra Dhakal | Business Dhunibeshi-5 9841608376
11 | Harichandra Thapa Farmer Dhunibeshi-9 9841561707
12 | Krishna B. Bhandari Farmer Dhunibeshi-5 9841667842
13 | Krishna Kumar Regmi | Chairman, Dhunebeshi -5 Dhunibeshi-5 9851126942
14 | Puroshattam Arjel Business Dhunibeshi-5 9851079162
15 | Ram Raja Pande Dhunibeshi-9 0841243315
CPN-M, District committee
16 | Dipak Lamichhane member Dhunibeshi-5 9841221211
17 | Meena Dhunibeshi-9
18 | Dinesh Lama Driving Dhunibeshi-9 0843065668
19 | Sagar Upreti Business Dhunibeshi-9 9841285359
20 | Shivraj Sedhai Social Expert, Fullbright Kathmandu 9851073358
Vice-chair, New activities youth
21 | Mangal Kumar Blon club Dhunibeshi-9 9841486682
, | Ganga Lama ey e Dhunibeshi-9 9861997626
23 | Manju Tamang Farming Dhunibeshi-9 9813411689
24 | Pholmaya Tamang Business Dhunibeshi-9 9849553350
25 | Dipak Rana Driver Dhunibeshi-9 09841032271
26 | Pramila Thapa Farming Dhunibeshi-9 9849020080
27 | Pamfa Tamang Farming Dhunibeshi-9
28 | Bidur Pd. Upreti Farming Dhunibeshi-6 9841714128
29 | Keshav Regmi Farming Dhunibeshi-8 0841911780
30 | Rajeev Bhattrai Farming Dhunibeshi-9 9851089584
31 | Prem Rai Dhunibeshi-9
32 | Shyam Kaji Thapa Farming Dhunibeshi-9
33 | Bishal Bhattrai Farming Dhunibeshi-5 9851095874
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S.No. Name Occupation Address Mobile No.
34 | Rambabu Regmi Business Dhunibeshi-5 9851064026
35 | Hem Bikram Kunwar Farming Dhunibeshi-9 9846343765
36 | Shivraj Acharya Journalist Dhunibeshi-6 9843420116
37 | Maheshwor Subedi Dhunibeshi-4 9841713938
38 | Sujan Ghale Dhunibeshi-5
39 | Dinesh Ghale Dhunibeshi-5
40 | Ram Bahadur Tamang
41 | Misi Gurung
42 | Kanchhi Lama
43 | Kumari Tamang
44 | Balkrishna Acharya Mayor Dhunibeshi 9851044657
45 | Rajendra Aryal Dhunibeshi
46 | Basudev Baskota Business Dhunibeshi-5 9841774210
47 | Arun Acharya Environmentalist Kathmandu-7 9841235404
48 | Akhanda Raj Upreti Environmentalist Tarkeshwor-8 0841684413
49 | Manoj Aryal Environmental Inspector Kathmandu 9851177117
50 | Mukund Pd. Aryal Farming Dhunibeshi-5 9843375015

Krishna Pd.
51 | Lamichhane Business 9841249400
52 | Basudev Kunwar Farming Dhunibeshi-9 0841023413
53 | Saila Rai Ward Chairperson, Ward 9 Dhunibeshi -9 9841293547
Galchhi Municipality
S.No. | Name Occupation/Post Address Mobile No.
Baireni Health
1 | Bharat Shrestha Health assistant Post 9841669461
Baireni Health
2 | Ram Pd. Gyawari Health Post Incharge Post 9851035872
3 | Navaraj Ramtel Student Baireni -6 9849505885
4 | Rajan Pd. Adhikari af=df=la= 9843437300
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S.No. | Name Occupation/Post Address Mobile No.

5 | Ramsharan Adhikari Galchhi-6 9861087291

6 | Ram Pd. Adhikari Teacher Galchhi-6 9841609006

7 | Ramchandra Khatiwada | Teacher Galchhi-6 9841786146

8

9 | Madhab Adhikari Galchhi 9851186722
10 | Bed Pd. Dhakal Teacher Galchhi 9849778085
11 | Bhimsen Adhikari Teacher Galchhi 9818622186
12 | Kedar Khatiwada Galchhi-6 0841645119
13 | Modnath Khatiwada Galchhi-7 9806550077
14 | Ram Bahadur Adhikari | Businessman Galchhi-6 9851192310
15 | Shadanand Khanal Chairman Galchhi -2 9841051087
16 | Krishna Hari Shrestha 9801057287
17 | Purna Pd. Khatiwada 9803372744
18 | Madhab Pd. Khatiwada | Social Service Galchhi-2 9802065275
19 | Radha Timlsina Vice-Chairman Galchhi -1 9841686488
20 | Resham Raj Khatiwada Galchhi-7
21 | Shivhari Adhikari Galchhi-6
22 | Raju Adhikari Chairman Galchhi-4 9841267626
23 | Ram Krishana Rimal Galchhi-6 09851086891
24 | Hari Pd. Khatiwada Chairman Galchhi-7 9851237861
25 | Rajkumar Rimal 9851121824
26 | Arun Acharya Environmentalist Kathmandu-7 9841235404
27 | Buddhi Pd. Sociologist 0849078507
28 | Arjun B. Bhujel Chairman 9851180223
29 Galchhi-6 9813012866
30 | Hemant Bhandari Businessman Galchhi-6 0818332777
31 | Ramesh Rimal Teacher Galchhi-6 9808841088
32 | Suraj Dhungana Businessman Galchhi-6 9849790065

Chandra Bahadur
33 | Adhikari Galchhi-6 9851155832
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S.No. | Name Occupation/Post Address Mobile No.
34 | Keshav Rimal Farming Galchhi-7 9851101071
35 | Shivhari Adhikari Businessman Galchhi-7 9851142994
36 | Dilip Shrestha Businessman Galchhi-6 9841717718
37 | Andaz Khatiwada Galchhi-6 9801156485
38 | Sangeeta Adhikari Galchhi-6 9818624322
39 | Prem Bahadur Sapkota | Business Galchhi-6 0813275827
40 | Hari Pd. Adhikari Service Galchhi-6 9849102709
41 | Jhamak Khadka RIMS Nepal Galchhi 9851110385
42 | Rajan Shrestha Chairman Galchhi-6 9802072260
43 | Shiv Raj Sedhai Social Expert Kathmandu 9851073358
44 | Meera Joshi Environmentalist, DoR Kathmandu
45 | Rama Shrestha Sociologist, DoR Kathmandu 9841293143
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Annex 13: Air, Water, and Noise Test Report

Report on

" Submitted to: Study and Measurement of
Environment and Resource Air, Noise, Water Quality

Management Consultancy (P.) Ltd. Across the Kathmandu -
‘ Naubise - Mungling
Alternate Road
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Final Report on Study and Measurement of Air, Noise and Water Quality Across Kathmandu - Naubise - Mungling Alternate Road

ABBREVIATIONS AND ACRONYMS

2
CFU
CcO

dB

Ls

ISO
Leq
Lmax
Liin

Ls

Lio

Lso

Loo

Los
mg/l
ug/m?
uS/em
ml
NBSM
NDWQS
NOx
NTU
OSHA TLV
PMio
POU
PVC
SO«
TOR
TSP
VDC
WETC
WHO
WSP

Degree Celsius
Colony forming unit
Carbon Monoxide
Decibel

5 Percentile Sound Level

International Standard Organization

Equivalent Sound Level

Maximum Sound Level

Minimum Sound Level

5 Percentile Sound Level

10 Percentile Sound Level

50 Percentile Sound Level

90 Percentile Sound Level

95 Percentile Sound Level

Milligram per Liter

Microgram per meter cube

Micro Siemens per Centimeter

Milliliter

Nepal Bureau of Standards and Metrology

Nepal Drinking Water Quality Standard

Oxide of Nitrogen (NO2)

Nephelometric Turbidity Meter Unit

Occupational Safety and Health Administration Thresh hold Limit Value
Particulate Matter Less than 10 Micron Size

Point of Use

Poly Vinyl Chloride

Oxide of Sulphur (SO-)

Terms of Reference

Total Suspended Particulate (Maters)

Village Development Committee

Water Engineering & Training Centre (P) Ltd

World Health Organization

Water Safety Plan
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Final Report on Study and Measurement of Air, Noise and Water Quality Across Kathmandu - Naubise - Mungling Alternate Road

e e e = = =]
Executive Summary

Current assignment was executed by Water Engineering & Training Centre Pvt. Ltd. awarded by
Environment and Resource Management Consultants (P) Ltd. in October 2016. Main objective of
the assignment was to ensure the status of existing air, noise and water quality of the various 22
sampling points (river) on the course proposed road construction area for the following stipulated
locations: 1. Sisne Khola, 2. Sikre Khola, 3. Khani Khola, 4. Naubise Khola, 5. 100 m
downstream of Dhuni Khola & Reupse Khola, 6. Mahesh Khola, 7. Agra Khola, 8. Kheste
Khola, 9. Belkhu Khola, 10. Galaudi Khola, 11. Barban Khola, 12. Mauwa Khola, 13. Hugdi
Khola, 14. Charaudi Khola, 15. Malekhu Khola, 16. Majhimtar Cross at Trisuli River, 17.
Pang Khola, 18. Pashupati Khola, 19. Kaudi Khola, 20. Dhaubadi Khola, 21. Lamu Khola,
22. Near Shree Chandrodaya H. S. School at Trisuli River for the pre - specified test paramets:
pH, Temperature, Total Dissolved Solids, Ammonia, Nitrate, Phosphate, Sulphate, Sulphide,
Dissolved ‘oxygen, BOD, Total Hardness, Calcium, Magnesium, Chloride, Iron, Fluoride,
Chromium, Sodium, Potassium, Cadmium, Copper, Lead, Mercury, Oil & Grease and Total
Coliforms. The test methods were conducted as per the approved methods mentioned in test
methodologies.

Noise quality was recorded at Mungling, Fisling, Malekhu, Galchi and Nagdhunga Checkpost
points for Lmax, Lmin, Leq, Ls, Lio, Lso, Loo, Los parameters where air quality sampling and
measurements was conducted at Mungling, Malekhu and Nagdhung Chekpost points.

Ambient air quality sampling was conducted at Mungling, malekhu and Nagdhunga Checkpost.

Overall Water, Noise and Ambient Air Quality Scenario of the Study Locations

Water Quality

In overall, fluoride level is lower than the NDWQS limit in all water samples. Iron is high is the
water sample of Agra Khola, Majhimtar Across at Trisuli River and Near Shree Chandrodaya

H. S. School at Trisuli River. Biologically, water is contaminated with Total Coliforms in all

samples.
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Final Report on Study and Measurement of Air, Noise and Water Quality Across Kathmandu - Naubise - Mungling Alternate Road

Noise Quality

In overall, observed equivalent noise pressure level data were found above the National Noise
Quality Standard Limit. The observed noise pressure levels were found still higher than OSHA
TLV guideline.

Ambient Air Quality

During the monitoring time, observed particulate matters of less and more than 10 micron size
ambient air quality data were found above the National Noise Quality Standard Limit at
Nagdhunga checkpost Point. Other parameters are within the normal range as per National

Ambient Air Quality Standard.

Conclusions:
In majority, presence of Total coliform contamination is major problem in water in association

with presence of iron and sediments in few cases indicated associated turbidity problems in water
during rainy condition. Noise level was found above the NNQS limit in all locations in existing
study also. Particulate maters: TSP and PMo were found higher than NAAQS limit at
Nagdhunga Checkpost during the study.

No adverse impacts and problems were reported due to lower pH and fluoride concentration during

the study.

Recommendations:
Microbial contamination was still detected in many of the samples. Therefore, following activities

are suggested:

e Point of Use (PoU): boiling, sodis, chlorination and filtration like activities are
recommended along with implantation of water safety plan is recommended for water
quality management.

o Suitable Environment Management Action Plan (EMAP) steps shall be advised and
implemented during and after the road construction period to protect the air and noise
quality environment.

o Regularity monitoring of air, noise and water quality shall be done as or when necessary.

-
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e ——— =
Background

Environment Resource Consultancy (P) Ltd has awarded the assignment of water sampling, testing
and monitoring in different river and tributaries along the proposed construction path of
Kathmandu-Naubise-Mungling Alternate Road Area for air, noise, and water quality analysis and
measurements. As the outcome of the assigned ToR, Water Engineering & Training Centre

(WETC) is going to submit this Report.
Objectives and scope of the study

The main activities are field sampling, in situ analysis and laboratory test of the collected water
samples from various 22 points along the route: Sisne Khola, Sikre Khola, Khani Khola,
Naubise Khola, 100 m downstream of Dhuni Khola &Reupse Khola, Mahesh Khola, Agra
Khola, Kheste Khola, Belkhu Khola, Galaudi Khola, Barban Khola, Mauwa Khola, Hugdi
Khola, Charaudi Khola, Malekhu Khola, Majhimtar Cross at Trisuli River, Pang Khola,
Pashupati Khola, Kaudi Khola, Dhaubadi Khola, Lamu Khola and Near Shree
Chandrodaya H. S. School at Trisuli River. Similarly, noise measurements were carried out at
5 locations: Mungling, Fisling, Malekhu, Galchhi and Nagdhunga Checkpost whereas air
quality monitoring was conducted at 3 locations: Mungling, Malekhu and Nagdhunga
Checkpost. The finding data of the study and measurements were assessed to make necessary
conclusions and recommendations for suitable mitigation measures for improvement if necessary
in comparison with reference to the prevailing national drinking water, noise and ambient air

quality standard.

Scope of Work

WETC laboratory had to execute the field sampling, in sifu and laboratory test activities with
adopting following activities:

v Sample collection at field & laboratory testing of water samples

v" Field recording of noise data and assessment

v" Field sampling, laboratory analysis and assessment of air quality data
v' Preparation of report

Study Locations for Water, Noise, and Air Quality Sampling

The study area was across the Kathmandu-Naubise-Mugling road at following locations:

Water Quality
1. Barban Khola
2. Pang Khola
3. Pashupati Khola
4, Hugdi Khola
5. Kaudi Khola
6. Mauwa Khola G

(4"

)
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Final Report on Study and Measurement of Air, Noise and Water Quality Across Kathmandu - Naubise - Mungling Alternate Road

7. Majhimtar Across Trishuli River
8. Charaudii Khola
9. Galaudi Khola
10. Malekhu Khola
11. Dhaubadi Khola
12. Lamu Khola
13. Near Shree Chandrodaya H. S. School at Trisuli River
14. Belkhu Khola
15. Kheste Khola
16. Agra Khola
17. Mahesh Khola
18. 100 m downstream of Dhuni Khola & Reupse Khola
19. Naubise Khola
20. Khani Khola
21. Sikre Khola
22. Sisne Khola
Noise Quality

Mungling (Longitude: 27.857957, Latitude: 84.561587)

Fisling (Longitude: 27.8698230, Latitude: 84.630718)

Malekhu (Longitude: 27.8138017, Latitude: 84.827331)

Galchhi (Longitude: 27.796052, Latitude: 85.000279)

Nagdhunga Checkpost (Longitude: 27.699046, Latitude: 84.209573)

Air Quality

Mugling (Near 3 Sister Restaurants)

Malekhu (At Temple — Near Ambe Petrol Pump)
Nagdhung Checkpost (At Chandragiri Ward Office)
Methodology

Following methodologies were adopted to execute the assigned task:

1. A team of experienced personnel was mobilized with their specified assignment after pre -
orientation.

2. The team took adequate and other relevant field format, district & route maps, field test
kits, sampling bottles and necessary carriage, other information etc. for sampling at
transportation at and from field.

3. Execution and submission of the findings report within time frame with all compilations
as per the provided ToR.

Study Team

A team of competent professionals (comprising chemist, assistant chemist, field assistant was
mobilized as submitted inception report.
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Team Mobilization and Sampling points Identification

As per the received field information and field study points, the monitoring team was oriented for
work activities initiation. The field team was mobilized in September, 2016.

Collection of Samples, Field Testing, its Preservation & Transportation for Laboratory
Testing
- For Water Quality Sampling and Testing:

From the sampling points, 1000 ml was taken for general tests and another 1000 ml with
preservatives in clean bottles. Some parameters were tested out at field and documented in field

format. The bottle was filled with sample water after rinsing it at least three times.

Based on the field visit assessment, grab sampling was incorporated. Preservation was carried out
as mentioned in the "Standard Methods for the examination of water and waste water, 21 Edition,
2005" and samples were immediately transferred to the laboratory for detailed quality analysis
keeping in storage box. The analytical procedures were adopted as mentioned in the "Standard
Methods for the examination of water and waste water, 2 1% Edition, 2005".

Field Measurement:

Necessary field evidences were recorded in situ while testing parameters such as Turbidity,
Conductivity, pH, Colour, Conductivity and Total Coliforms with the help of portable Kkits.
Following proceedings were adopted during the sampling.

Onsite bacterial Culture in Del Agua Kit (left) and Onsite measurement of pH, conductivity
and temperature (right) 5
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Laboratory Test:

Laboratory test were followed for Total Hardness, Calcium, Ammonia, Nitrate, Fluoride, Iron,
Manganese and Chromium.

Picture: Record Keeping and Analysis of the Sampled Water in the Laboratory

Water parameters, measurement techniques, and methods
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S.N. Parameters Technique Methods Procedure summary
(Methodology)
. pH Probe immersion 4500-H" B, APHA, | Calibrated portable pH meter
215" EDITION was used with buffer solutions
of 4, 7 and 10. Probe of the
meter were immersed into the
sample water until it gives the
stabilized value.
2.4 Temperature Probe Immersion 2550 B, APHA, | Calibrated probe immersion
21ST EDITION
3. Conductivity Digital Conductivity | 2510 B, APHA, | Conductivity of the water
(1S/cm) Meter 215T EDITION sample was determined by
immersing the probe of the
Calibrated Portable
Conductivity Meter  until
giving the fixed value.
4. Turbidity Nephelometer 2130 B, APHA, | Fixed volume of the plain
215T EDITION preserved  sample was
measured through turbidity
meter tube
5. Total Dissolved | gravimetric 2540 C., APHA, | Gravimetric weighing of
solids 215T EDITION residue after drying of fixed
volume of water
6. Total Hardness | EDTA titration 2340 C, APHA, | Total hardness was measured
215T EDITION by titrating fixed volume ofthe
water sample by using
indicator: Erichrome black T,
Buffer: Ammonium hydroxide
with standard EDTA
7. Ammonia Nesselerization 4500-NH; C.. | Ammonia was measured by
(mg/1) APHA, 17™ | spectrophotometrically using
EDITION Nesslerization method
8. Nitrate (mg/l) UV Scanning 4500-NO3- B., | Nitrate was measured
APHA, 2157 | spectrophotometrically by
EDITION using wavelength 220 nm and
275 nm estimating the
absorbance due to nitrate by
correcting the absorbance due
to organic matter
9. Phosphate uv Visible | 4500-P E. APHA, | Spectrophotometric
(mg/) Spectrophotometric 215T EDITION measurement at 880 nm afier
colour development with 4
amminoantipyrine and
molybdate reagents
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10. Sulphate (mg/l) | Gravimetric 4500-S04. APHA, | Gravimetric  weighing  of
215T EDITION residue after drying the
precipitate  using  barium
chloride by precipitating fixed
volume of water
1. Sulphide (mg/l) | Titration 4500-S* F., | lodometric titration with fixed
APHA, 2157 | volume of water adopting
EDITION preservation
12. Dissolved Probe Immersion 4300-O A, APHA, | Direct  probe  immersion
Oxygen (mg/l) 215TEDITION technique
13. Biochemical 5 Days Incubation 5210 B., APHA, | Wrinkler's iodometric method
Oxygen 215T EDITION after azide modifiication
Demand (BOD
—mg/l
14, Calcium EDTA titration and | 3500 - Ca B. | Calcium was measured by
calculation APHA, 2157 | titrating fixed volume of the
EDITION water sample using indicator:
Ammonium Perpurette
(Murexide), Buffer: Sodium
hydroxide  with  standard
EDTA
5. Magnesium EDTA titration and | 3500-Mg B. | Magnesium was measured by
calculation APHA, 2157 | titrating fixed volume of the
EDITION water sample using indicator:
Ammonium Perpurette
(Murexide), Buffer: Sodium
hydroxide  with  standard
EDTA deducting after total
hardness measurement value
16. Chloride (mg/l) | Argentometric 4500-Cl G. APHA, | Titration against standard
titration 215T EDITION silver nitrate solution with
fixed volume of water using
potassium chromate as indictor
17. Fluoride (mg/l) | SPADNS 4500F- D. APHA, | Spectrophotometric
215T EDITION measurement with SPADNS
dye colur absorbance in
reaction with acid zirconyl
chloride

Jivaga), Lalito"
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18. 19, 20, | Iron (mg/l). Atomic  Absorption | 3112 B., APHA, | Fixed volume of the water

21,22 Chromium Spectrophotometric | 21T EDITION. | samples was digested in acidic
(mg/l). 3111 B.. APHA, | medium and aspirated into the
Caryghum 215T EDITION atomic absorption
(mg/1), Copper :
(mg/1), Lead spectrophotometer with

(mg/l) respective  hollow  cathode
lamp to determine the
concentration of the metal

content in the water samples

Sodium (mg/l). | Atomic  Absorption | 3111 B. APHA, | Fixed volume of the water

23,24

Potassium Spectrophotometric 215" EDITION samples was digested in acidic
(mg/l) using flame emission medium and aspirated into the
mode atomic absorption
spectrophotometer with
respective  flame  emission

technique
25 Mercury (mg/l Atomic  Absorption | 3112 B., APHA, | Fixed volume of the water
Spectrophotometric 21STEDITION samples was digested in acidic
using hydride medium and aspirated into the
generator atomic absorption
spectrophotometer with

respective  hollow  cathode
lamp and hydride cold vapour
generation mode to determine
the concentration of the metal
content in the water samples

- For Noise Quality:

2.2 Field Monitoring: Running of monitoring instruments for the specified time frame as per
manufacturer instructions. Data collection, assessment and interpretation were done for Linax, Liin,
Leq, Ls, Lio, Lso, Leo and Loes parameters as mentioned below.

2.3 Laboratory Assessment : The noise level instrument (Lutron SL — 4023 SD) with SD card data
logger were used for recording the noise levels and assessed at the WETC laboratory.

2.4 Data Assessment: The data obtained from the laboratory were assessed with available standards
and acceptable limits.

2.5 Report Preparation: A detailed report has been prepared including all the activities during the

field monitoring, laboratory analysis and data assessment.

-, o7 b 1o L=
% Goy, SR N
%o, Cromept O _® &
A

By

I/ L o
ol In.'ras\mc\"; o
g 2Partment of ™

" Cogpergign tmges"
Jwagal, Laliow



Final Report on Study and Measurement of Air, Noise and Water Quality Across Kathmandu - Naubise - Mungling Alternate Road

e e e e e e == LSS

- For Ambient Air Quality:

For the determination of TSPM, PM o, PM 25 and Lead sampling were done with help of high
volume sampler (HVS). Pre-weighted fiber glass filter paper were used for the collection of PM o,
PM 5 and pre weighted cup were used for larger particles than PMio, PM 2 5. After sampling safely
transported to laboratory and taken the weight of exposed filter paper and cup and finally determine
the PM10 and TSPM against the drawn volume of air.

For determination of lead exposed filter paper digested in Nitric Acid and determine the lead
concentration in AAS (Atomic Absorption Spectrophotometer).

SOx and NOx were sampled simultaneously by the same instrument through the attached gas
sampling gadget. Sodium Hydroxide and Tetra ChloroMercurate (TCM) solutions absorbing
reagents were used for NOx and SOx respectively. The collection tubes were kept chilled with ice
water to prevent evaporation and to provide greater absorption. Samples were instantly stored in
refrigerator and safety transported to the laboratory under cold condition with ice in an ice box and
kept at low temperature till analysis to determine the values of the parameters.

For the sampling of Benzene Organic Vapour Sampling equipment and activated charcoal tubes
were used. After sampling safely transported in the laboratory and determine the concentration in

GC (Gas Chromatography).

For the monitoring of Carbon monoxide in premises were used a dragger pump with low
concentration CO detector tube.

HVS were calibrated in air tunnel in manufacturer, Envirotech, India. This type of calibration

were done yearly basis.

Health Significance of Quality Test Parameters

SN | Parameters Health significance

Health Significance of Major Water Quality Test Parameters

1 Turbidity Turbidity in water arises from the presence of very finely divided solids.
The turbidity interfere the disinfection process the consequences could be
in-effective. When, turbidity caused by sewage matter in water, there is the
risk of pathogenic organisms which could be by shielding due to the
turbidity particles. Ultimately, the action of the disinfectant may be in-

effective

2 Electrical Electrical conductivity of water is an expression of its ability to conduct
conductivity | an electric current. Though it does not indicate the direct health impact, to
some extent it is one of indicator of chemical contamination of chloride,

fluoride based ionic substances mainly.
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pH

pH doesn't have direct health impact except that extreme values will show
the excessive acidity /alkalinity giving ions, with organoleptic
consequences. It also indicates the efficiency or persistent quality of
disinfectant (such as chlorine) in excessive lower or higher level due to its
functional group. Low pH is indication for metallic pipe corrosion
possible.

Total
hardness

Hardness is a natural characteristic of water which can enhance its
palatability and consumer acceptability for drinking purposes. Health
studies in several countries in recent years indicate that mortality rates
from heart diseases are lower in areas with hard water. Excessive hardness
arouses the problems of encrustation in pipelines.

Calcium

Calcium is the essential supplement from water consumer acceptability for
drinking purposes. Similar contributors of total hardness

Ammonia

From the viewpoint of human health, the significance of ammonia is
marked because it indicates the possibility of sewage pollution as well as
being the nutrient for microorganisms and the consequent possible
presence of pathogenic micro-organisms. Possibility of the formation of
nitrite and nitrate due to microbial degradation of ammonia.

Rapid neutralization of chlorine (disinfectants)

Nitrate

Hazard to infants causing methaemoglobinaemia causing agent and
indicators of post degradation contaminant.

Sulphide,
Sulphate

Ultimately acidic characteristic and indicator of industrial contaminants as
well

BOD

High BOD is indicator of biological / industrial or both waste presence

Iron

The objections to iron are primarily organoleptic, but there has been recent
medical concern about high levels in drinking water due to its floc forming
characteristic ultimately increasing the turbidity posing various negative
sanitary impacts after oxidation. Besides, iron increases the clogging in
pipeline, the yellowish to reddish brown staining in cloths and utensils and
aggravates the loss of disinfection rate.

11

Manganese

Gastrointestinal irritation when uptake in higher concentration. The
objections to iron are primarily organoleptic, high levels in drinking water
induce floc forming characteristic ultimately increasing the turbidity
posing various negative sanitary impacts after oxidation. Besides,
manganese increases the clogging pipeline, black staining in cloths and
utensils and aggravates the loss of disinfection rate.
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12 | Chromium, | High concentration of hexavalent state is carcinogenic in nature and
Cadmium, damages blood cells by oxidation reactions in bloodstream. Hemolysis, and
Lead subsequently kidney and liver failure, are the results of this damage. Lead
and cadmium have acute toxicity in blood vascular and neurological state
13 | Mercury High mercury have acute toxicity in blood vascular and neurological state
as well as reproductive capacity damage
14 | Coliforms Indicators of pollutant organisms with faecal or high in numbers posing
various diarrheal / vomiting related illness
s Health Significance of Noise Quality Test Parameters:

Exposure to high levels of noise can cause permanent hearing loss. Neither surgery nor a
hearing aid can help correct this type of hearing loss. Short term exposure to loud noise
can also cause a temporary change in hearing or a ringing in your ears (tinnitus). These
short-term problems may go away within a few minutes or hours after leaving the noise.
However, repeated exposures to loud noise can lead to permanent tinnitus and/or hearing

loss.

Loud noise can create physical and psychological stress, reduce productivity, interfere with
communication and concentration, and contribute to workplace accidents and injuries by
making it difficult to hear warning signals. The effects of noise induced hearing loss can
be profound, limiting your ability to hear high frequency sounds, understand speech, and
seriously impairing your ability to communicate.

Sound Intensity above 130 dB(A) may cause severe damage to the whole body such as
loss of hearing of both ears, dizziness, nausea, disturbance of speech, confusion or
psychosis.

Above 90 dB(A) headache, dizziness, tinnitus, insomnia, deafness, heart diseases, blood
hypertension, gastric, ulcer, neurosis, temporary hearing threshold shift.

50 - 90 dB(A) may cause various degrees of effects in sleeping, studying, working and
talking.

Health Significance of Air Quality Test Parameters:

Air pollution is the presence of unwanted adverse parameters exceeding the guideline level
in specific time which arouses the adverse impact to human, plant or animal life, or
ultimately threaten to healthy environment. Pollution parameters may be resulted due to
anthropogenic to natural extent however major concerns are the developmental activities,
fuel combustions and other various industrial operations. Mainly, the pollutants are
particulate matters related: particulate matters (TSP, PMo, PM:5), flue gases (SOx, NOx,
CO), toxicant / bi-product related or others (Lead, Benzene, Hydrocarbons, Ozone), etc.

In general, particles of size 0.1 to 500 micron (0.1 pm to 500 um) are referred to the
suspended particulate matters in which the particles of 0.1 pm to 10 um are important from
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health viewpoint. Total suspended particulate matter (TSPM), particles of less than 10
micron size (<10 um) and particles less than 2.5 micron (<2.5 pm) are categorized in the
National Ambient Air Quality Standard (NAAQS).

Particulate matters off between 10 um to 2.5 pm are having the characteristics being
deposit in throatic zone to lung area, 2.5 pm to | pm are having penetration to bronchioles

and less than 1 um into blood stream level.

CO, NO / SO developed during the combustions are converted into COa2, SOs; NO;
ultimately into acid compound (H2CO3, H2SO4 and HNOs). When SOs is inhaled it is likely
to be absorbed in moist passages of respiratory tract. It is entrained in an aerosol when in
contact; it may reach far deeper into the lungs. Sulphur dioxide can damage vegetation and
cause corrosion. Airborne sulfates reduce visibility. It is also the cause of acid rain in
excess of corrosion from the top of the chimney due to condensation.

Oxides of sulphur have been linked to respiratory infections, bronchitis, asthma,
pneumonia and the like. Many carbonaceous particles, especially those containing
polycyclic aromatic hydrocarbons (PAH) are suspected carcinogens.

When presence of lead in air, it has the adverse impact on animal health: the toxicity to
brain as well as central nervous system.

Exposure to carbon monoxide can cause non-specific symptoms such as severe headache,
nausea, vomiting, dizziness and drowsiness. Carbon monoxide interferes with blood's
ability to carry oxygen. With the blood stream carrying less oxygen, brain function is
affected and heart rate increases in an attempt to offset the oxygen deficit. Breathing
between 20 to 35 ppm CO in air for 4 h results in impairment of time related response.
Individuals with heart condition may experience chest pain. Exposure to 100 ppm
concentration would result in dizziness.
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Water, Noise & Ambient Air Quality Test Results

Water Quality

Name of Sender: ERMC Pvt. Ltd. Source: As Listed Below
Sample No: 1232-1236 Analyzed date: 30/09/2016- 7/10/2016
Date of Receipt: 30/09/2016 No. of Samples: 05
Sampled by: WETC Location: As mentioned below
Parameters Units NDWQS Result
Sisne Sikrey | Khani Naubise 100m Downstream
Khola Khola Khola Khola of Dhunikhola and
(1232) (1233) (1234) (1235) Rupsekhola (1236)
PHYSICAL
pH - 6.5-8.5* | 638 6.5 6.6 7.0 6.8
Temperature | °C . 24.7 24.5 244 24.4 24.5
Total mg/l 1000 81.0 78.0 106.0 148.0 155.0
CHEMICAL
Ammonia mg/l 1.5 0.03 <0.02 0.16 0.05 <0.02
Nitrate mg/l as NOs 50 2.17 4.0 4.2 2.1 1.9
Phosphate mg/l . 0.22 0.37 0.20 0.09 0.19
Sulphate mg/l 250 <5.0 <5.0 <5.0 <5.0 <5.0
Sulphide mg/l 1.5 1.5 0.75 1.5 1.8
| Dissolved me/l - 7.1 7.4 7.2 7.5 2
BOD mg/l . 2.5 3.0 33 34 1.7
Total mg/1 as 500 68.0 100 126.0 136.0 136.0
Caleium mg/l as Ca?" 200 17.6 27.2 352 36.8 384
Magnesium mg/l N 5.8 7.8 9.2 10.7 9.7
Chloride mg/| 250 1.0 <1.0 1.0 3.0 2.0
Iron mg/l 0.3 (3) 0.13 0.21 1.5 0.4 0.5
Fluoride mg/l 0.5-1.5*% 0.29 0.23 0.16 0.18 0.17
Chromium mg/l 0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Sodium mg/l . 3.8 33 3.1 2.1 2:2
| Potassium mg/l - 1.6 1.0 1.1 1.2 1.33
Cadmium mg/l 0.003 <0.003 | <0.003 | <0.003 <0.003 <0.003
Copper mg/l 1 <0.01 0.05 0.02 0.08 <0.01
Lead mg/l 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Mercury mg/l 0.001 <0.001 | <0.001 | <0.001 <0.001 <0.001
Oil & Grease | mg/l _ <1.0 <1.0 <1.0 <1.0 <1.0
BACTERIOLOGICAL ANALYSIS
Total CFU/100mI | Ni | 300 [ 600 | S50 | 300 500

APHA: American Public Health Association, Standard Methods for the Examination of Water & Waste Water,

WHO GV: World Health Organization Guideline Value, 2006 Update, NDWQS: National Drinking Water Quality Standard,
2062 (Nepal)
Remark: Fluoride is lower than the NDWQS limit. Biologically, unsatisfactory.
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Name of Sender: ERMC Pvt. Ltd.
Sample No: 1237-1241

Date of Receipt: 30/09/2016
Sampled by: WETC

Source: As Listed Below

Analyzed date: 30/09/2016 - 7/10/2016
No. of Samples: 05

Location: As mentioned below

Parameters Units NDWQS Result
Mahesh Agra Khola Kheste Belkhu Galaudi Khola '
Khola (1238) Khola Khola (1241}
PHYSICAL ;|
pH - 6.5-8.5* 7.3 7.4 7.5 7.1 6.7 |
Temperature ' R 24.7 24.9 247 24.6 24.0 [
Total Dissolved me/l 1000 154.0 128.0 116.0 35.0 127.0 |'
CHEMICAL |
Ammonia mg/l 15 0.06 0.25 0.03 0.11 0.03
Nitrate mg/l as NOs 50 1.2 1.6 <0.02 0.12 0.20 |
Phosphate mg/l _ 0.15 0.40 0.19 157 0.27
Sulphate mg/l 250 <5.0 <5.0 <3.0 <35.0 <35.0
| Dissolved Oxvoen me/l . 7.3 7.6 7.1 7.1 7.3
BOD mg/l ~ 1.8 5.8 1.6 0.85 1.2 }
Total Hardness mg/l as 500 130.0 102.0 100.0 30.0 102.0 {
Calcium mg/l as Ca® 200 33.6 224 32.0 8.0 28.0 |
Magnesium mg/l = 11.2 11.2 4.8 24 7.8 =
Chloride mg/l 250 3.0 2.0 <1.0 <1.0 <1.0
Iron mg/l 0.3 (3) 0.8 31.9 0.03 0.27 0.62 ‘
Fluoride mg/l 0.5-1.5% 0.30 0.21 0.24 0.20 0.35 '
Chromium mg/l 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 '
Shailtim mg/l - 6.7 5.8 6.8 4.5 8.7 |
| Potassium mg/l i 2.8 4.5 2.7 1.6 2.7 '
Cadmium mg/l 0.003 <0.003 <0.003 <0.003 <0.003 <0.003 .l
Copper mg/l 1 0.3 0.08 <0.01 <0.01 <0.01 |
Lead mg/l 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 I.
Mercury mg/l 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 |
0il & Grease mg/l . <l1.0 <1.0 <1.0 <1.0 <1.0 |
BACTERIOLOGICAL ANALYSIS |
Total Coliform CFU/M0OmI | Nii | 400 1000 1000 300 | 800
APHA: American Public Health Association, Standard Methods for the Examination of Water & Waste Water,
WHO GV: World Health Organization Guideline Value, 2006 Update, NDWQS: National Drinking Water Quality .
Standard, 2062 (Nepal) '
Remarks: Fluoride is lower than the NDWQS llmlt lron is high is sample of Agra Khola. Biologically,
unsatisfactory. 7
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Name of Sender: ERMC Pvt. Ltd.
Sample No: 1242-1246

Date of Receipt: 30/09/2016
Sampled by: WETC

Source: As Listed Below
Analyzed date: 30/09/2016 - 7/10/2016
No. of Samples: 05

Location: As mentioned below

Parameters Units NDWQS Result
Malekhu Charaudi Hugdi Mauwa Barban Khola
Khola Khola Khola Khola (1246)
PHYSICAL
pH - 6.5-8.5* 7.0 7.1 7.1 7.0 6.5
Temperature oC 5 24.7 24.8 25.2 253 250
Total Dissolved Solids | mg/l 1000 176.0 193.0 160.0 258.0 3.0
CHEMICAL
Ammonia mg/l 1.5 0.11 0.09 0.02 0.14 <0.02
Nitrate mg/l as NOs 50 0.10 0.49 0.44 1.4 0.46
Phosphate mg/l s 0.16 32 0.15 0.10 0.35
Sulphate mg/l 250 <5.0 <5.0 <3.0 60.97 <5.0
Sulphide mg/l 2.6 3.0 1.5 22 1.5
| Dissolved Oxveen ms/l y 7.1 7.3 7.2 7.1 7.4
BOD mg/l 5 0.87 3.0 4.7 2.2 1.9
Total Hardness mg/1 as 500 154.0 182.0 152.0 250.0 50.0
Calcium mg/l as Ca* 200 36.0 36.8 314 51.2 12.0
Magnesium mg/l o 15.5 21.8 18.4 29.6 4.8
Chloride mg/l 250 <1.0 1.98 0.9 1.9 <1.0
Tron me/l 0.3 (3) 0.91 0.12 0.08 0.12 0.07
Fluoride mg/l 0.5-1.5* 0.33 0.25 0.31 0.31 0.41
Chromium mg/1 0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Sodium mg/1 2 3.9 3.3 2.2 3.0 8.6
| Potassium mg/1 _ 3.5 3.06 1.7 3.7 1.6
Cadmium mg/l 0.003 <0.003 <0.003 <0.003 <0.003 <0.003
Copper mg/l 1 0.02 <0.01 <0.01 <0.01 <0.01
Lead mg/l 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Mercury mg/l 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
0il & Grease mg/l & <1.0 <1.0 <1.0 <1.0 <1.0
BACTERIOLOGICAL ANALYSIS
Total Coliform CFUM00mI | Ni | 600 40 | 500 | 350 650

APHA: American Public Health Association, Standard Methods for the Examination of Water &
Waste Water,

WHO GV: World Health Organization Guideline Value, 2006 Update, NDWQS: National Drinking
Water Quality Standard, 2062 (Nepal)
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Name of Sender: ERMC Pvt. Litd. Source: As Listed Below

Sample No: 1247-1251 " Analyzed date: 30/09/2016 - 7/10/2016

Date of Receipt: 30/09/2016 No. of Samples: 05

Sampled by: WETC Location: As mentioned below

Parameters Units NDWQS Result

Majhimtar Across Pang Pasupati Kaudi Dhaubadi
at Trisuli River Khola Khola Khola Khola
PHYSICAL

pH - 6.5-8.5% 6.5 6.5 6.2 6.7 7.0

Temperature oC - 25.0 25.0 249 25.0 24.9

Total Dissolved | mg/l 1000 72.0 65.0 5 184.0 223.0

CHEMICAL

Avarionts mg/l 15 0.39 <0.02 0.02 0.09 0.18

Nitrate mg/l as NOs 50 2.8 0.46 34 0.46 2.0

Phosphate mg/l _ 0.25 0.35 1.3 0.15 0.15

Sulphate mg/l 250 74.2 <5.0 28.02 57.7 57.7

Sulphide mg/l 1.8 1.5 22 1.8 1.8
[ isaglved o _ D 7.1 7.0 74 7.1

BOD mg/l - 0.70 1.9 2.8 3.0 3.6

Total Hardness | mg/l as 500 70.0 50.0 44.0 180.0 208.0

Cilcium mg/l as Ca* 200 16.0 12.0 10.4 40.8 43.2
| Magnesium mg/l " 73 4.8 4.4 18.9 243

Chloride mg/1 250 <1.0 <1.0 1.0 1.98 2.9

Iron mg/l 0.3 (3) 8.9 0.07 0.05 0.07 0.74

Fluoride mg/l 0.5-1.5% 0.20 0.41 0.26 0.27 0.42

Chromium mg/l 0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Sodium mg/l - 3.0 8.6 23 34 5.5
| Potassium mg/l - 6.0 1.6 1.0 1.7 2.0

Cadmium mg/l 0.003 <0.01 <0.01 <0.01 <0.01 <0.01

Copper mg/l 1 0.03 <0.01 <0.01 <0.01 0.02

Lead mg/l 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Mercury mg/l 0.001 <0.01 <0.01 <0.01 <0.01 <0.01

0il & Grease mg/l . <1.0 <1.0 <1.0 <1.0 <1.0

BACTERIOLOGICAL ANALYSIS
Total Coliform | CFU/100m1 | Nil | 1000 | es0 | 500 Nil 450

APHA: American Public Health Association, Standard Methods for the Examination of Water & Waste Water,

WHO GV: World Health Organization Guideline Value, 2006 Update, NDWQS: National Drinking Water Quality
Standard, 2062 (Nepal)

Remark: Fluoride is lower than the NDWQS limit. [ron is hlc'h at Majhimtar Across at Trisuli River. Biologically,
unsatisfactory.
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Name of Sender: ERMC Pvt. Ltd. Source: As Listed Below
Sample No: 1252-1253 Analyzed date: 30/09/2016 - 7/10/2016
Date of Receipt: 30/09/2016 No. of Samples: 02
Sampled by: WETC Location: As mentioned below
Parameters Units NDWQS Result
Lamu Khola Near Shree Chandrodaya H. S.
(1252) School at Trisuli River (1253)
PHYSICAL
pH - 6.5-8.5% 7.0 6.7
Temperature 'C s 249 24.9
Total Dissolved mg/l 1000 221.0 74.0
CHEMICAL
Ammonia mg/l 1.5 0.06 0.34
Nitrate mg/l as NOs 50 1.3 1.8
Phosphate mg/l = 0.18 0.16
Sulphate mg/l 250 63.5 <5.0
Sulphide mg/l 1.1 2.6
| Dissolved Oxveen | me/l = 7.0 7.2
BOD mg/l = 4.1 3.8
Total Hardness mg/l as 500 200.0 70.0
Calcium mg/l as Ca** 200 40.8 20.8
Magnesium mg/l 2 23.8 4.4
Chloride mg/l 250 4.9 2.0
Iron mg/1 0.3 (3) 0.25 4.3
Fluoride mg/l 0.5-1.5* 0.26 0.20
Chromium mg/l 0.05 <0.05 <0.05
Sodium mg/l = 3.7 3.
| Potassium mg/l ) 1.6 4.1
Cadmium mg/l 0.003 <0.003 <0.003
Copper mg/l 1 0.03 0.02
Lead mg/l 0.01 <0.01 <0.01
Mercury mgfl 0.001 <0.001 <0.001
Oil & Grease mg/l s <1.0 <l1.0
BACTERIOLOGICAL ANALYSIS
Total Coliform CFU/100ml Nil 500 550

APHA: American Public Health Association, Standard Methods for the Examination of Water & Waste Water,

WHO GV: World Health Organization Guideline Value, 2006 Update, NDWQS: National Drinking Water Quality
Standard, 2062 (Nepal)

Remarks: Fluoride is lower than the NDWQS limit. Iron is high at Near Shree Chandrodaya H. S. School at Trisuli
River. Biologically, unsatisfactory.

Noise Quality
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Final Report on Study and Measurement of Air, Noise and Water Quality Across Kathmandu - Naubise - Mungling Alternate Road

Name of Sender: Environment Resource Consultancy (P) Ltd.

Sample No: 1253 - NM/01-5/073/074
Date of Monitoring: 27-30/09/2016
Sampled by: WETC

Source: Location as Listed

Analyzed date : 27/09/2016 - 07/09/2016

No. of Samples: 5

Location : Malekhu, Kuringhat, Malekhu, Galchhi
and Nagdhunga Checkpost

Duration: 8 hours Continuous Monitoring Data

S. Location Spots Test Parameters Range
Limas Lmin Leg Ls Lo Lso Loo Los

1 Mungling (1253 - NM - 1)## 99.6 58.4 80.6 | 86.0 | 84.1 | 81.9 |752 73.9

2 Kuringhat (1253 - NM - 2) ** 98.1 53.9 78.8 | 893 | 88.1 | 853 80.5 74.1

3 Malekhu (1253 - NM - 3) ** 109.3 53.9 | 90.1 91.4 | 89.8 | 84.1 70.8 | 648 | *

4 Galchhi (1253 - NM - 4) *# 104.4 | 54.8 854 89.3 | 885 | 82.5 | 646 61.8 | *

5 Nagdhunga Checkpost (at VDC | 105.6 | 59.5 86.5 96.8 | 96.2 | 82.8 |600 |[599 |*

Ward Office - (1253 - NM - 5) **

NNQS for Industrial Area** 70

Note: OSHA TLYV Range acceptable at industrial 85

workplace area for 8 working hours*
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Air Quali

Name of Client: ERMC Pvt. Ltd.

Work: 24 hours Ambient Air Quality Monitoring

Locations: As Listed Below

Location Monitoring Date Code

1. Mungling (Near 3 sister 27 - 28 September, 2016 1253-AA -1
restaurant)

2. Malekhu (At Temple — Near 28 - 29 September, 2016 1253-AA -2
Ambe petrol Pump)

3. Nagdhunga Checkpost (At 30 - 31 September, 2016 1253-AA -3
Chndragiri Ward Office)

PMio *PMxs | TSP

*Lead §0: | NOx

*Benzene

Location Cco
(ug/Nm’) (%)
Mungling (Near 3 sister **ND
restaurants - 1253 - AA - 1) 122.0 28.0 150.0 | <0.002 | <0.01 | 2.4 <2.0 (<1.0)
Malekhu (At Temple — Near <2.0 *ND
Ambe petrol Pump - 1253 - AA - 132.0 31.0 163.0 | <0.002 | <0.01 | 4.7 (<1.0)
2)
Nagdhunga Checkpost (At <2.0 *ND
Chndragiri Ward Office - 1253 - | 326.0 38.0 364.0 | <0.002 | <0.01 | 3.3 (<1.0)
AA-3)
NAAQS 120.0 40.0 230.0 <0.5 70.0 | 80.0 5.0 1.0
** ND - Not Detected ** Not Accredited Test Parameters

Assessments & Discussions

Altogether 22 numbers of water, 5 numbers noise and 3 numbers sampling was conducted for
existing base line situation analysis as base line data assessment.

Water Quality Test Results

In overall, fluoride level is lower than the NDWQS limit in all water samples. Iron is high is the

water sample of Agra Khola, Majhimtar Across at Trisuli River and Near Shree Chandrodaya

H. S. School at Trisuli River. Biologically, water is contaminated with Total Coliforms in all

samples.
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Noise Quality Test Results

In overall, observed equivalent noise pressure level data were found above the National Noise
Quality Standard Limit. The observed noise pressure levels were found still higher than OSHA

TLYV guideline.
Ambient Air Quality Test Results

During the monitoring time, observed particulate matters of less and more than 10-micron size
ambient air quality data were found above the National Noise Quality Standard Limit at
Nagdhunga Checpost Point. Other parameters are within the normal range as per National
Ambient Air Quality Standard.

Conclusions and Discussions:

During the study, major contamination indicator is reported as Total Coliforms. Iron and sediment
content were found high at Agra Khola and Trishuli river water. Fluoride content was found
lower than NDWQS recommended limit in all of the samples. Aggregate (sand, etc) washing
activities were found in few of the river such as Agra, Belkhu Khola as well as at the Baireni to

Belkhu river zone mainly.

Based on the findings from the field survey and the laboratory analysis report, following
recommendations have been made for the effective management of the water sources with below
listed activities and efforts for the possible mitigation measures, source protection, etc and better

health and hygiene purpose:
Water Quality Management Sector

1. Short term:
Awareness shall be given to community about personal hygiene and sanitation behavior, proper
source protection features around the intake area, possible disinfection option safe water storage

practices along with 4 suitable mode of POU (point of use) practices:

- Boiling,

- Chlorination,

- Sodis and

- Filtration before drinking

2. Long Term:
Implementation of Water Safety Plan and Water Management Plan for Water Supply
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e ——— VL. e

To keep always safe drinking water, Water Safety Plan shall be implemented in each scheme
level mobilizing concerned users community to ensure the water quality from catchment to users
level by awaring and motivating the community on following steps:

° The hazards identification, remedial action of identified mitigation measures (short & long
term plan, maintenance, etc), implementation and follow up of monitoring plan.

° Due to enhancement of transportation facility in the road development zone, settlement
will increase after road construction. Therefore, suitable action shall be advised in
environment Action Plant (EMAP) during EIA study.

Noise Quality Management Sector

Due to enhancement of transportation facility in the road development zone, settlement and vehicle
movement will increase after road construction. Therefore, suitable action shall be advised in
environment Action Plant (EMAP) during EIA study.

Ambient Air Quality Management Sector

Due to enhancement of transportation facility in the road construction zone, settlement,
construction aggregate excavation as well as vehicle movement will increase tremendously during
and road construction. Suitable management plan and action shall be advised in environment

Action Plant (EMAP) during EIA study.

National Ambient Air Quality Standards, Nepal, 2012

Parameters Units Aver:agmg Concen.tratmn ’ Test Methods
Time maximum
TSP (Total Annual -
Suspended ug/m’ . s
Particulates) 24-hours 230 ngh_Vohllme Sampling and
Gravimetric
PMio Annual %
ug/m’ High Volume Sampler and
24-hours 120 Gravimetric Analysis, TOEM,
Beta Attenuation
Sulphur Dioxide Ultraviolet Fluorescence, West
Annual 50
ug/m’ and Gaeke Method

24-hours 70 Same as annual

g.ttro.gden - Kl 40 lef]z:]swe sampling based on
ioxide ug/m’® weekly averages

24-hours 80 To be determined before 2005.

Carbon = Non Dispersive Infra-Red
. . 8 h )

Monoxide ug/m ours TR Spectrophotometer (NDIR)

Page | 149

’/'_ k‘
%’ o, = 'f\’c?
o C};?Zyr:of’? m:n\ 3:' “CQ (\g\{:‘
%, 5, 3 Infrastrg i % )
3;@ Os, Vinfrastns . -

& . 0
"'-’z?fc”?m?lenl of ROBY% (o OF
Peraiion Imy
¥agal, Lalitpu




Final Report on Study and Measurement of Air, Noise and Water Quality Across Kathmandu - Naubise - Mungling Alternate Road

Parameters Units Ave:_'agmg Concen.tratmn ¥ Test Methods
Time maximum
Lead High Volume Sampling Followed
ug/m’ Annual 0.5 by Atomic Absorption

Spectrometry

Benzene ug/m’ Annual 5 Gas Chromatographic Technique

PM s uglied 24 hours 40 PM 3.s.samplmg gravimetric
analysis

Ozone ug/m’ 8-hours 157 UV spectrophotometer

National Noise Quality Standards, Nepal. 2015

Maximum Sound Pressure Level in dBA (Decibels A-weighted)
Area
Day Night
Industrial area 75 70
Commercial area 65 55
Rural residential area 45 40
Urban residential area 55 50
Mixed residential area 63 55
Peaceful Area 50 40

Maximum Sound Pressure Level from Domestic Equipment in dBA (Decibels A-weighted)

3 | Entertainment Equipment

1 | Water Pump 65
2 | Diesel Generator 920
70

Noise Pressure Exposure Limit (PEL) of Noise for Workplace as per OSHA TLYV (For

Reference)
Total time of exposure (continuous or a number of Sound Pressure Level in dBA
short term Exposures) per day, in hours. (decibels A-weighted)
8 85
4 95
2 100
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. ———————]

1 105
Y 110
Y 115

Notes:-

(1) No exposure in excess of 115 dBA is to be permitted.

(2) Exposure to impulsive or impact noise should not exceed 140 dB peak sound pressure level
in C weighting network.

(3) Hearing protection shall be mandatory within 85dBA.

%
% }3‘4&, ’?Entol Ne" ,\\3@
‘14? g s.hl;;l,um‘a“
U, O 0fRoals oo
J,,ag@banfmpknen\z\\ﬁ“w
» Lalitpur

Page | 151



Final Report on Study and Measurement of Air, Noise and Water Quality Across Kathmandu - Naubise - Mungling Alternate Road

List of test results
1. Water quality test report
2. Noise quality test report
3. Ambient air quality test report

4. Photographs
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NS Lab Accreditaton No.: 0B/065-66
VAT/PAN No.: 300124308 " L.
Rugd. No. S180/0520053 Training For Success" Tel | 97714475674

aWater

Engmeenng & Trammg Centre (P.) Ltd.

Laboratory. R & D on rorqrwb ﬁ@lonc:gement Treatment & Consultancy

=] [N
[ Nanue of Sender: ERMC Pvt. Lud. S1 5T 0 Souree: As Listed Below
Sumple No: 1232-1236 : Analyzed date: 30/09/2016- 7/10/2016
Date of Receipt: 30/092016 T No. of Samples: 05
| Sampled by: WETC Lacation: As mentioned below
Parmmeters Units NDWQS Result
Sisne Khola . Sikrey Khola | Khani Khola Naubise [00m Downstream
(1232) | (1233) (1234) Khola (1235) | of Dhunikhala and
Rupsekhola (1236)
PHYSICAL
pil o 6.5-8.5¢ 6.8 i 6.5 6.6 7.0 6.8 i
| Temperature ' " 24.7 24.5 24.4 24.4 245 |
| Total Dissolved Solids | mg/t 1000 §1.0_ | 780 106.0 148.0 155.0
CHEMICAL
| Ammonia mg/l 15 0.03 <0.02 0.16 0.05 <0.02
E Nitrate mg/l as NO, 50 2.17 i 4.0 4.2 2.1 1.9
| Phosphate mgl = 0 =] 037 0.20 0.09 0.19 |
| Sulphate mgil 250 <5.0 <3.0 <5.0 <5.0 <5.0 1
Sulphide mg/l L5 1.5 0.75 1.5 1.8
isissntved Oxvaen melt ! e e e B 735 72
L0 m, 3 23 3.0 i3 34 1.7
| Total Hardness mg/l as CaCO; 500 68.0 100 126.0 136.0 136.0
Calciuin mg/l as Ca?* 200 17.6 272 352 36.8 384
Magnesium mg/l E 5.8 ] 7.8 92 10.7 9.7
Chloride mg/l 250 1.0 <1.0 1.0 3.0 2.0 |
| tron mgit 0306 0.13 | 021 15 0.4 0.3 }
| Fluaride mg/l 0.5-1.5* 0.29 23 006 18 017 J
| Chromium mg/l 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 !
| Sodium g/ - 3.8 33 3. 2.1 22 i
| Potassium mg/l . 1.6 1.0 LI 1.2 1.33 |
| Cadmium mg/l 0.003 <0.003 <0.003 <0.003 <0.003 <0.003
| Copper mg/l | <0.01 0.05 0.02 0.08 <(.01
| Lead mgll 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
hei cury mg/l 0.001 <0.00! <0.001 <0.001 <0.001 <0.001
i & Grease mg/l z <l.0 <1.0 <1.0 <10 <10
P BACTERIOLOGICAL ANALVSIS |
{ Total Coliform [crumoom | Wi | 300 606 | ss0 | 30 | 00 '|
APHA: American Public Health Association, Standard Methods for the Examination of Water & Waste Water,
VWHO GV: World Health Grganization Guideline Value, 2006 Update, NDWQS: National ing Water Quality dard, 2062 (Nepal),

Ruma:k: Fluoride is lower than the NDWQS limit. Biologically, unsatisfactory.

Analvzed by Checked by Adhorized Signare
Mote: 1, The resutt refer anly to the parameters tested of the samples provided to our laboratory or collacted by us for analysis o5 specified.
neither infermed nor implies.
2. Any duplication of this report can not be used 43 evidence in the court of Law and should nel be used in amy ing writton permisss
A The total Rabdity of our company for the preduct i lmited (o ihe imoiced amouent only.

132. Ralopul, P O Box # 8975 EPC 5205, Kalhmandu, Nepal. E-mail : wetc@info.com.np, welcpl@gmail.com
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Final Report on Study and Measurement of Air, Noise and Water Quality Across Kathmandu - Naubise - Mungling Alternate Road

MS Lab Accreditation No. 08/065-66
VAT/PAN No . 300122308
Regd No. 51800052/053

“Training For Success"

Water

SAVE
WATER ﬂEngineering & Training Centre (P.) Ltd.

Tal : 97714475674
Fax No: 977-1-4479642

Laboratory. R & D on Total Wﬁm&;ﬁpnogement. Treatment & Consulfancy

- '\J__“-‘.'-,,_'
als
Name of Sender: ERMC Pvt. Lid. iu‘:i o -._\?'?-. ‘ Source: As Listed Below
Sample No: 1237-1241 2. T Analyzed date: 30/09/2016 - 7/10/2016
Date of Receipt: 30/092016 : }:\u- Mo. of Samples: 05
’» Sampled by: WETC Location: As mentioned belaw
Parameters Units NDWQS Result |
Mahesh Agra Khola | Kheste Khola Bellkhu Galaudi Khota }
Khala (1237) (1238) (1239) Khala (1240) (1241) |
PHYSICAL |
pit . 6.5-9.5¢ 73 7.4 75 7.1 6.7 i
Temperature ’c 24.7 24.9 24.7 24.6 24.0 |
Total Dissalved Solids | mg/! 1000 154.0 128.0 116.0 35.0 127.0 ]
CHEMICAL |
\mmonia mg/l L5 0.06 0.25 0.03 0.11 0.03 E
Nitrate mg/l as NO, 50 1.2 1.6 <0.02 0.12 020 JI
Phosphate mg/l 2 0.15 0.40 0.19 1.7 027 i
Sulphate mg/l 230 <5.0 <5.0 <5.0 <5.0 <5.0 |
Sulphide mgil £ L] 1.8 1.8 16 1.1 |
Dissalved Oxvgen mayl 3 1.3 7.6 i 7.1 7.3 ]
80D mgt 3 1.8 5.8 1.6 0.83 1.2 !_
Fotal Hardness mg/las CaCO, 500 130.0 102.0 100.0 30.0 102.0 |
Caleium mg/l as Ca®* 200 33.6 224 32.0 8.0 28.0
Magnesium mgfl - 1.2 1.2 4.8 24 7.8
Chiloride mgil 250 3.0 2.0 <l.0 <1.0 <1.0 i
Iran mg/l 0303) 08 319 0.03 0.27 062 .
Fluaride mgfl 0.5-1.5* 0.30 0.21 024 .20 035
Chrominm mgil 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 i
Sudiam mg/l = 6.7 5.8 6.8 45 3.7 |
Potassium mg/l - 2.8 4.5 2.7 1.6 27 r
Cadmium mg/fl 0.003 <0.003 <0.003 <0.003 <(.003 <0.003 f
Capper mg/l 1 0.3 0.08 <0.01 <0.01 <0.01 |
tend myl 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ]
Mereury mg/l 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 i
il & Grease mg/l - <L0 <1.0 <10 <1.0 <1.0 |
BACTERIOLOGICAL ANALYSIS |
Fotal Caliform [ CFUM0mI J Nil f W00 [ 1000 ] 10 360 S0 !
APHA: Aimerican Public Health Association, Standard Methods for the Examination of Water & Waste Water,
VWHO GV: Warld Health Organization Guideline Value, 2006 Update, NDWQS: National Drinking Water Quality Standard, 2062 (Nepal)
\ unsatisfactory.

Remarks: Fluoride is lower than the NDWQS limit. Iron is high is sample of Agra Khola. Biologi

Analyzed by

Checked by Authprized Signature

MNote: 1. The result refer anly fo the paramaters tested of the samplas provided ta aur ibaratery o collected by us for snalysis o5 specified. Endorsement of the product is

neither infarmed nor emplies.

2 Any duptication of this report can not be used a3 evidence in the court of law and shoutd Not Be used in any i media

LTS

wriften

3. The tatal Habslity of gur company for the product is limited fo the invoiced amaunt anty.

132, Ratopul. P O Box # 8975 EPC 5205, Kathmandu, Nepal. E-mail - welc@info.com.np, welcpl@gmail com
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NS Lab Accrecitation No | 08/065-66
WAT/PAN No. 100124309
Regd No. 5180/052/053 “Training For Success" A -

‘ Wa te r Fax No: 97714478642

—

Laboratory. R & D on-.dlﬁrol \Q{_gtér’_-Mc:mcgemant Treatment & Consultancy

N o

~Name af Sender: ERMC Pyt Ltd. ‘-J’_:R_., Source: As Listed Belaw

Sample Noz 1242-1246 ~— Analyzed date: 30/092016 - T/102016 |

Date of Receipt: 30/092016 MNo. of Samples: 05

Sampled by: WETC Location: As mentioned below

Ysrameters Units NDWQS Result
Malekhu Charaudi Hugdi Khala Mauwa Barban Khola
Khola (1242) | Khala (1243) (1244) Khala (1245} (1246)
PHYSICAL

pht % 6.5-8.5% 70 7.1 7.1 7.0 6.5

Temperature 'c - 24.7 24.8 252 25.3 25.0 |
_Tetal Dissolved Solids mg/l 1000 176.0 193.0 160.0 258.0 65.0 |

CHEMICAL

Amnionia mg/l iL.5 0.11 0.09 0.02 0.14 <0.02

Niteate mg/l as NO; 50 0.10 0.49 0.44 I.4 0.46

Phosph mg/l 3 0.16 032 0.15 0.10 0.35

Sulphate mg/l 250 <5.0 <5.0 <3.0 60.97 <5.0

Sulphide mg/l 2.6 3.0 kS 22 1.5

Dissatved Oxvoen mg/l L 7.1 7.3 7.2 7. 74

0D mg/l 5 0.87 3.0 4.7 22 1.9

Total Hardness mgfl as CaCO, 500 154.0 182.0 152.0 250.0 30.0
_Caleium mp/l as Ca* 200 36.0 36.8 314 51.2 12.0

Magnesium mg/l 2 15.5 21.8 18.4 296 48

Chloride mg/1 250 <1.0 1.98 0.9 1.9 <1.0

Iron mg/l 0.3 (3) 0.91 0.12 0.08 0.12 0.07

Fluoride mgft 0.5-1.5% .33 0.25 0.31 0.3t 0.4

Chromium mg/l 0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Sodium mg/l 2 39 33 22 30 8.6
_Potassium mg/l = 3.5 3.06 L1 3.7 1.6

Cadmium mg/l 0.003 <0.003 <0.003 <0003 <0.003 <(0.003
Copper mg/l 1 0.02 <001 <0.01 <0.01 <0.01

Lead mg/l 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Mercury mg/l 0.001 <0.001 <0.001 <0.001 <0.001 <0001 |
il & Grease mg/l ) <1.0 <1.0 <1.0 <1.0 <10 ]

BACTERIOLOGICAL ANALVSIS
Total Coliform [crumoom | ~a [ 600 | 400 500 330 60

APHA: American Public Health Association, Standard Methods for the Examination of Water & Waste Water,
WHO GV: World Health Organization Guidefine Value, 2006 Update, NDWQS: National Drinking Water Quality Standard, 2062 (Negall,
Remarks: Fluoride is lower than the NDWQS limit. Biologically, unsatisfactory.

L

Analvzed by
Note: 1. The reswlt refer ondy to ihe parameters tested of (he samples ded to our
nesther mforred nor imphies.

L Any duplication of this report can not hu“#n
1. The total liability of our company for h lzed amaunt onlv.

Checked by Abghorized Signature
¥ or d by ws for analysis a5 find. of the L

Ira i of law and be used in any sdvertising madia sithout priar written Dermission o us.

132. Ratopul, P O Box # 8975 EPC 5205, Kalhmandu, Nepal. E-mail : wetc@info.com.np, welcpl@gmail.com
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Final Report on Study and Measurement of Air, Noise and Water Quality Across Kathmandu - Naubise - Mungling Alternate Road

NS Lab Accreditation No | 0B/065-66
WAT/PAN Na. 300124309
Regd Mo 5180/052/053

"Training For Success" Tel : 977-1.4475674

- Wa ter Fax No: 977-1-4479632 ,
SAVE
WATER

Engineering & Training Centre (P.) Ltd.

Laboratory. R & D on TotgkWater Nianagement, Treatment & Consultancy

Name of Sender: ERMC Pvt. Lid. Source: As Listed Below I
Sample No: 1247-1251 Analyzed date: 30/09/2016 - /102016
Date of Receipt: 30/092016 Nao. of Samples: 05 |
Sampled by: WETC Lacation: As mentioned below
Paramcters Units NDWQS Result
Majhimtar Acrassat | Pang Khala Pasupati Kaudi Khola | Dhaubadi Khola ]
Trisuli River (1247) (1248) Khola (1249) (12509 (1251)
PHYSICAL
ot = 6.5-8.5* 6.5 6.5 6.2 6.7 7.0
Temperature i o - 25.0 250 249 250 249
| rotal Dissolved Solids | mg/l 1000 72.0 65.0 570 184.0 2230
[ CHEMICAL
| Ammonia mgl 15 0.39 <0.02 0.02 0.09 0.18
| Nitrate mg/l as NQOj s0 28 0.46 34 046 2.0
Phosphate mg/l = 0.25 0.35 1.3 0.15 0.15
Sulphate mg/l 250 74.2 <5.0 28.02 57 577
Sulphide mg/l 1.8 =5 22 1.8 1.8
Dissalved Oxygen mgfl - T2 7.1 7.0 74 7.1
BOD mg/l & 0.70 1.9 238 3.0 3.6
Total Hardness mg/l as CaCO; 500 70.0 50.0 44.0 180.0 208.0
Calcium mg/l as Ca* 200 16.0 12.0 10.4 40.8 43.2
Magnesium _mgl = 73 4.8 4.4 189 243
Chloride mg/l 250 <1.0 <1.0 1.0 1.98 2.9
“irwm mg/l 0.33) 8.9 0.07 0.05 0.07 0.74
Finoride mg/l 0.5-1.5* 0.20 041 .26 0.27 0,42
Chromium mg/l 0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Sodium mg/l = 30 8.6 T3 34 35
Patassium mg/l - 6.0 1.6 1.0 1.7 2.0
Cadmium mg/l 0.003 <0.01 <0.01 <0.01 =0.01 <0.01 |
Copper mgl 1 0.03 <0.01 <0.01 <0.01 0.02
Lead mg/l 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 !
Mercury mg/l 0.001 <0.01 <0.0!1 <0.01 <0.01 <001 |
Ol & Grease mgil = <1.0 <1.0 <1.0 <10 <i.0 |
BACTERIOLOGICAL ANALYSIS |
Tatal Coliform | CFU/00ml I Nil [ ] ] 630 500 wil E 450 .

APHA: Amerizan Public Health Assaciation, Standard Methods for the Examination of Water & Waste Water,
WHO GV: World Health Organization Guideline Value, 2006 Update, NDWQS: National Drinking Water Quality Standard, 2062 (Nepal),

Remark: Fluoride is lower than the NDWQS limit. Iron is ligh at Majhimear Across at Trisuli River.

iologically, unsatisfactory.

Analvzed by Che hy Authorized Signatre
Mata: 1. The result refer snly 1o the p. tested of the 19 qur ar caliscied by us for analysis a3 specificd. of the product is
neither infermed nar implics.
2 Any duplication of this repart can not be used as evidence in the court of law and shouwld not be used in any q withgut pror wrillen

1. The total labiity of our campany lor the product & limited 1o the invoiced amount anly.

132, Ratopul. P O Box # 8975 EPC 5205, Kathmandu, Nepal. E-mail : wetc@info.com.np, wetcpl@gmail.com
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Final Report on Study and Measurement of Air, Noise and Water Quality Across Kathmandu - Naubise - Mungling Alternate Road

NS Lab Accreditation No. 08/065-66
VATIPAN No : 300124309
Regd. No. 51800521053

"Training For Success"”

E Water

Engineering & Trainiq_g_ Cg_ntre (P.) Ltd.

Tel - 977-1-4475674
Fax Mo 977-1-4479642

Laboratory. R & D on Torq-.l‘;'\ﬂéﬁfé_r\f?@_:ncgement Treatment & Consultancy

! Name of Sender: ERMC Pyl Litd.

Source: As Listed Below

Analyzed date: 30/09/2016- T/H02016

I,

i
Bgal, Lalitpuf

| Sample No: 1232-1236 -
| Date of Receipt: 30/0922016 ¥ No. of Samples: 05
' Sampled by: WETC Location: As mentioned below
Carmmeters Units NDWQS Result
Sisoe Khola ' Sikrey Khala | Khani Khola Naubise [00m qunstrcam
. (1232) (1233) (1234) Khala (1235) ;Zﬂh:kr::ll:lol.:;nﬁd
| PHYSICAL
| ot - 6.58.5¢ 68 I 65 6.6 7.0 6.8
| Temp o = 24.7 245 244 244 245
Total Dissolved Salids mg/l 1000 810 | 780 106.0 148.0 155.0
CHEMICAL
| Ammonia mg/l 15 0.03 | <0.02 0.16 0.05 <0.02
| Niteate mg/l as NOy 50 217 4.0 4.2 2.1 1.9
| Phosphate p— 7 022 037 0.20 0.09 09|
- Sulphate mg/l 150 <5.0 <5.0 <5.0 <50 <35.0
" Sulphide mgil 1.5 1.5 0.75 1.5 1.8
_ solved Oxvaen _mail E; 7. 7.4 7.2 TS5 1.2
200 mg/l = 2.5 3.0 33 3.4 1.7
| Towl Hardness mg/t as CaCQ, 500 68.0 100 126.0 136.0 136.0
! Catcium mg/l as Ca** 200 17.6 272 352 36.8 38.4
Muagnesium mgl - 58 78 9.2 10.7 9.7 1
Chloride mg/l 250 1.0 <1.0 1.0 3.0 2.0 !
| Iron mg/l 0.3(3) 0.13 21 1.5 04 0.3 !
| Fluoride mg/l 0.5-1.5* 0.29 23 016 .18 0.7 |
[ Chromium mg/l 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 |
| Sudium mg/ . 3.8 33 5.1 21 | 22 |
| Potassium mg1 E 16 0 LI 2| 33 |
| Cadmium mgil 0.003 <0.003 <(.003 <(.003 <(0.003 <0).003 i
Copper mg/l I <0.01 0.05 0.02 0.08 <0.01 !
| Lead mg/l 0.0t | <0.01 <0.01 <0.01 <0.01 <0.01 :
ercury [ mgit 0001 | <0001 <0.001 <0.001 <0.001 <0001 |
i & Grease | mgn - 1_<io <10 <10 <10 <0 |
o BACTERIOLOGICAL ANALYSIS |
| Total Caliform [crunoomi | ~a | 300 6o [ ss0 [ 30 ] sug
APHA: American Public Health Association, Standard Methods for the Examination or Water & Wa.-m ‘Water,
WHO GV: World Health Organization Guideline Value, 2006 Update, NOWQS: National Drinking Water Guality Standard, 2062 (Nepal),
Remu:k: Fluoride is lower than the NDWQS limit. Biologically. unsatisfactory.
Analvzed by Checked by Ayfharized Signature
Note: 1. The result refer anly to Ihe parameters tested of the samples provided to our laboratory < collected by us for analysis as specified. of the aroduct is
meither inferred nor implies.
. Any duplication of this report can not be used as evidence in the court of law and should nct ba used in any advertiting Maedia without priar erillen prrmission to us.
3. The total llability of our commpany for the product is limsted to the invoiced amaunt anly.
132, Ratopul, P O Box # 8975 EPC 5205, Kathmandu, Nepal. E-mail : wetc@info.com.np, welcpl@gmail.cam
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Final Report on Study and Measurement of Air, Noise and Water Quality Across Kathmandu - Naubise - Mungling Alternate Road

NS Lab Accreditation No . 08/065-G6
WAT/PAN No 300122309

Regd. No. 5180/052/053

SAVE
WATER ﬂEng!neering & Traini

fter

ng Centre (P.) Ltd.

"Training For Success"

Tet

977-1-4475674

Fax Mo: 977-1-4479642

Management, Treatment & Consultancy

Laboratory. R & D on Total Wi 2T,
R

NN

Nume of Sender: ERMC Pvt. Led. | Source: As Listed Below
Sample No: 1237-1241 = . Analyzed date: 30/09/2016 - 7/10/2016
Date af Receipt: 300092016 oo No. of Samples: 05
Sampled by: WETC Location: As mentioned helow
Paramecters Units NDWQS Result
Mahesh Agra Khola | Kheste Khaola Belkhu Galaudi Khola
| Khola (1237) (1238) (1239) Khola (1240) {1241) |
: PHYSICAL i
plt . 6585 | 73 74 75 7.1 6.7 |
L Temperature c - 24.7 249 24.7 24.6 24.0
! Total Di i Solids ‘mg/t 1000 154.0 128.0 116.0 35.0 127.0
L CHEMICAL
| \mmonia me/l 15 0.06 0.25 0.03 0.11 0.03 ]
Nitrate mgil as NO, 50 12 1.6 <0.02 0.12 0.20 !
| Plsphate mg/l 3 0.15 0.40 0.19 1.7 0.27 l
! Sulphate mgl 250 <50 | <50 <5.0 <5.0 <50 i
,' Sulphide mgl - 1.1 LS 1.8 26 .1 |
| Dissotved Oxygen m 3 T3 7.6 7.1 7.1 7.3 _"
| BOD m & i.8 5.8 1.6 0.83 1.2 i
Yofal Hardness mg/las CaCO,4 s00 130.0 102.0 100.0 30.0 102.0 i
| Calcium mgil as Ca** 200 33.6 224 32.0 8.0 28.0 |
Vlagnesium mgil i 11.2 El2 4.8 24 78 .I
| Chioride mg/l 250 3.0 2.0 <1.0 <1.0 <1.0 i
[ tron m 033) 08 319 0.03 0.27 062 |
| Fluoride mg/l 0.5-1.5* 0.30 0.21 024 .20 0.35 |
;_ Chromium mg/l 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 I
| Sodium mg/l . 6.7 5.8 6.8 4.5 x4
| Patassium mg/l i 2.8 4.5 2.7 1.6 2.7
| Cadmium mg/l 0.003 <0.003 <0.003 <0.003 <0.003 <(.003
| Capper mg/l 1 0.3 0.08 <0.01 <0.01 <0.01
| tead mg/l 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
_ Mereury mg/l 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 |
| Ol & Grease mg/l = <l.0 <1.0 <1.0 <1.0 <1.0 |
| BACTERIOLOGICAL ANALYSIS i
| Total Coliform | crunoom IR N S0t 1
APHA: American Pudlic Health Association, Standard Metheds for the Examination of Water & Waste Water, T
WHO GV: World Health Organization Guidefine Value, 2006 Update, NDWQS: Natignal Drinking Water Quality Standard, 2062 [Nepal)
Remarks: Fluoride is lower than the NDWQS limit. [ron is high is sample of Agra Khola. Biologically, unsatisfactory.
Analyzed by Checked by Authprized Signeture
Hate: 1. Th only to the tesind af the vided (o our ot by us for analysis as specified. Endarsement of the product is
neither infarred nov implies.
2. Any duplication of this repart can ot be used a5 evidence in the court of law and shauld not be used in any advertising media without pRor writen permissdon fo us.
1. The matal lishdity of our company far the product & limited to tha invaiced amaunt anly.
132, Ratopul, P O Box # 8975 EPC 5205, Kathmandu, Nepal. E-mail : wetc@infa.com.np, welcpl@gmail.com
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Final Report on Study and Measurement of Air, Noise and Water Quality Across Kathmandu - Naubise - Mungling Alternate Road

MS Lab Accreditation No . 08/065.66
WAT/PAN No.- 300123308
Regd. No, 51801052053 "Training For Success"

& Water

Engmeermg & Trammg Centre (P.) Ltd

Tel: 977-1-4475674
Fax No: 977-1-4479642

—

Laboratory. R & D on:jrptalﬁ’\&\{_‘qter_-hﬂoncgement Treatment & Consultancy

Source: As Listed Below

Name of Sender: ERMC Pwvt. Ltd.
Sample No: 1242-1246 Analyzed date: 30/09/2016 - 7/10/2016
Date of Receipt: 30/09/2016 No. of Samples: 05
] ia@p_le_ﬁ_hv: WETC Location: As mentioned below
I farameters Units NDWQS Result
| Matekhu Charaudi | HugdiKhola |  Mauwa Barban Khala
Khala (1242) | Khola (1243) (1244) Khala (1245) (1246)
PHYSICAL
pt - 65-8.5* 7.0 71 7.1 7.0 6.5
Temperature °c = 247 24.8 25.2 253 250
| Total Dissolved Solids mg/l 1000 176.0 193.0 160.0 258.0 63.0
CHEMICAL
\mmonia mg/l 15 0.11 0.09 0.02 0.14 <0.02
Nitritte mgfl as NO, 50 0.10 049 0.44 1.4 0.46
Phosph mgfl y 0.16 032 0.15 0.10 0.35
| Sulphate mg/l 250 <5.0 <5.0 <5.0 60,497 <5.0
Sulphide mg/l 2.6 3.0 1.5 2.2 1.5 |
{ Dissolved Oxygen _mgrl - 7.1 7.3 2 7.1 74 |
L 30D mg/l E 0.87 3.0 4.7 23 1.9 |
Fotal Hardness mg/l as CaCO, 500 154.0 182.0 152.0 250.0 50.0 [
Calcium _mg/las Ca®* 200 36.0 36.8 314 512 12.0
Magnesium mg/l , 15.5 2.8 18.4 20.6 4.8
Chloride mg/l 250 <1.0 198 0.9 1.9 <1.0 |
tron mgfl 033 091 0.12 0.08 0.12 0.07 |
Fluoride mgfl 0.5-1.5* .33 .25 0.31 0.31 0.41
Chr mg/l 0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Sodium mg/l = 39 33 22 3.0 8.6
| Potassium mg/l - 3.5 3.06 1.7 3.7 1.6
Cadmium mg/l 0.003 <0.003 <0.003 <0.003 <(.003 <0.003
Copper mg/l 1 0.02 <0.01 <0.01 <0.0! <0.01
Lead mg/l 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
| Mercury mg/l 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Fml.‘.'nf;mse mg/t - <l.0 <1.0 <1.0 <1.0 <1.0 |
| BACTERIOLOGICAL ANALYSIS
] fotal Caliform | CFU/M00mI l Nil | 600 j 400 ﬁ s00 350 630 |

APHA: American Public Health Association, Standard Methods for the Examination of Water & Waste Water,
WHO GV: World Haalth Organization Guideline Value, 2006 Update, NOWQS: National Orinking Water Quality Standard, 2062 (Nepall,
Remarks: Fluoride is lower than the NDWQS limit. Biologically, unsatisfactory.

_ L

Analyzed hy
Nate: 1. The result refer only to the parametors tested of the samples pr

neither nfermed mor imphes
2 Any duplication of this report can not be used as evidonce in the court of law and should not be used in any sdvertizang media sAthoul prior whitlen permision 0 us.
1. The total liabifity of our company for the oroduct ks iimited to the invoiced amount aniv.

orized Signature
of the product s

Checked by A
far analysis xs specified.

our or

132, Ratopul. P O Box # 8975 EPC 5205. Kathmandu, Nepal. E-mail | welc@info_com.np, welcpl@gmail com
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Final Report on Study and Measurement of Air, Noise and Water Quality Across Kathmandu - Naubise - Mungling Alternate Road

NS Lab Accreditation No.: DB/065-66
VAT/PAN Mo 300124309
Regd No. 5180/052/053 "Training For Success" N,

Water

SAVE
WATER Engineering & Training Centre (P.) Ltd.
Loboratory. R & D on Totqaliﬁ\fé?é?‘ﬁf\rbncgeme:n_t Treatment & Consultancy
gl e -
Name of Sender: ERMC Pyvt. Ltd. k, Source: As Listed Belaw |
Sample No: [247-1251 el Analyzed date: 30/09/2016 - 7/10/2016
Date of Receipt: 30/0972016 * DA No. of Samples: 05
Sampled by: WETC Location: As mentioned below
Parameters Units NDWQS Result
Majhimtar Acrossat | Pang Khola Pasupati Kaudi Khola | Dhaubadi Khola
Trisoli River (1247) (1248) Khala (1249) (1250) (1251}
PHYSICAL
* 6.5-8.5* 6.5 6.5 6.2 6.7 7.0
Temperature " = 25.0 250 24.9 25.0 24.9
| fotal Dissolved Solids | mgf 1000 72.0 650 570 184.0 333.0
L CHEMICAL
Ammonia mg/l L5 0.39 <0.02 0.02 0.09 0.18
Nitraite mg/l as NO, 50 28 0.46 34 0.46 2.0
Phosphate mg/l = .25 0.35 1.3 Q.15 0.15 |
Sulphate mg/l 150 74.2 <3.0 28.02 57.7 57.7 |
Sulphide mgf! 1.8 1.5 22 1.8 1.8 |
| Dissalved Oxygen mg/l = 7.2 7.1 7.0 7.4 1.1
BOD mg/l 2 0.70 1.9 28 3.0 3
Total Hardness mg/l as CaCO; 200 70.0 50.0 44.0 180.0 208.0
Caleium mg/l as Ca®* 200 16.0 12.0 10.4 40.8 43.2
| Magnesium mg/l 2 7.3 4.8 44 18.9 243
Chiloride mg/l 250 <1.0 <1.0 1.0 1.98 29
| iron mg/l 0.3(3) 89 0.07 0.05 0.07 0.74
i Fluoride mg/l 0.5-1.5* 020 0.1 0.26 0.27 0.42
Chromium mgil 0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Sodium mg/l = 3.0 86 7.3 34 5.5
Potassium mgl - 6.0 1.6 1.0 1.7 2.0
Cadmium mg/l 0.003 <0.01 <0.01 <0.01 <0.01 <0.01
Copper mgl i 0.03 <0.01 <0.01 <0.01 0.02
Lead mg/l 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 |
Mercury mg/l 0.001 <0.01 <0.01 <0.01 <0.01 <0.01 |
| il & Grease maf_ R <10 <10 <10 <1.0 <10 |
L BACTERIOLOGICAL ANALYSIS |
Tatal Caliform F CFUAGOmI |  Nil ] T ] 650 | S0 il ] 350 |

APHA: American Public Health Association, Standard Methods for the Examination of Water & Waste Water,
WHO GV: Warld Health Organization Guideline Value, 2006 Update, NDWQS: National Drinking Water Quality Standard, 2062 (Nepal),
Remark: Fluoride is lower than the NDWQS limit. [ron is high at Majhimear Across at Trisuli Riv

Analvzed by & ;reckes by

Hote: 1, The result refer anly (0 the parametens tested of the semples provided to our laboratary o« collected by us for analysis as specified.

. Biologically, unsatisfactory.

wrized Signature

aeither inferred nor implies.
2 Any duplication of this roport can not be used 23 evidence in the court of law and should not be used in any advertising media
1. Thie total labsdity of our company for the product is limited (o the invoiced amount anly.

132, Ratopul, P O Box # 8975 EPC 5205, i(»alhrn;E\:IJ.;E Nepal. E-mail : welc@info.com.np, welcpl@gmail.com
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Final Report on Study and Measurement of Air, Noise and Water Quality Across Kathmandu - Naubise - Mungling Alternate Road

NS Lab Accreditation No. . 08/065-66
VAT/PAN No. 300124309
L H H "
Regd. No 5180/052/053 Training For Success G Y i

. Wa ter Fax No: 977-1-4479542
SAVE
WATER

Engineering & Training Centre (P.) Ltd.

Laboratory. R & D on Total Water Management, Treatment & Consultancy

Name of Sender: ERMC Pyt. Lud. Source: As Listed Below
Sample No: 1252-1253 Analvzed date: 304092016 - 771072016
Date of Receipt: 30/09/2016 No. of Samples: 02

| Sampled by: WETC P Loeation: As mentioned below
Parameters Units NDWQS Result

Lamu Khola Near Shree Chandrodaya H. S,
(1252) School at Trisuli River (1253)
PHYSICAL
pil - 6.5-8.5 7.0 6.7
Temperature o 3 249 249
Total Dissolved Solids ‘mg/l 1000 221.0 74.0
CHEMICAL

Ammonia mg/l 1.5 0.06 0.34
Nitrate mg/l as NO, 50 1.3 1.8
Phosphate mg/l . 0.18 0.16
Sulphate mgfl 150 63.5 <5.0
Sulphide mg/l 1.1 26
Dissolved Oxygen mgil s 70 7.2
BOD mgil - 4.1 38
Total Hardness mg/l as CaCOy 500 200.0 70.0
Caleium mgl as Ca®* 200 40.8 20.8 |
Magnesium mg/l 238 4.4
Chloride mafl 250 | 49 20
Iron mg/l 0.3(3) 0.25 4.3
Fluoride mg/l 0.5-1.5% 0.26 0.20
Chromium mg/l 0.05 <0.05 <0.05
Sodium mg/l 5 3.7 3.0
Potussium mg/l v 1.6 4.1
Cadmium mg/l 0.003 <0.003 <0.003
Capper mg/l | 0.03 0.02
Lead mg/l 0.01 <0.01 <0.01
Mercury mg/l 0.001 <0.001 <0.001

| Oil & Grease mgil . <1.0 <].0

BACTERIOLOGICAL ANALYSIS |

Total Coliform CFU/O0mt | Nil i s00 350

APHA: American Public Health Association, Standard Methods for the Examination of Water & Waste Water,
WHO GV: World Health Organization Guidaline Valua, 2006 Update, NDWOS: National Drinking Water Quality Standard. 2062 {Nepal),

Remarks: Fluoride is lower than the NDWQS limit. [ron is high at Near Shree Chandrodaya H. S. School at
Trisuli River. Biologically, unsatisfactory.

'

Anahvzed by Checked by

Nate: 1. Tha result refer anly to the paramators tetded of the wamples provided 1o auf laboratory or collacted by us for analysit a8 of

Ahorized Signature
"

nsither miarred nor implies.
& Any duphcation of this fepan can nat be used as evidence in the court of law and should not be used in any adverlising media withoul prict wiillon permession 1o us.
1. Tha intal labiliv of our comoany lor ths aroduct @ limited to ihe invoiced smouni anty

132, Ratopul, P O Box # 8975 EPC 5205, Kathmandu, Nepal, E-mail ; wetc@info.com.np, welcpi@gmail.com
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Final Report on Study and Measurement of Air, Noise and Water Quality Across Kathmandu - Naubise - Mungling Alternate Road

NS Lab Accredilation Mo. 08/065-66

VAT/PAN No.. 300124309
Regd. No. 5180/052/053 "Training For Success Tel : 977-1-4475674

; W Fax No: 977-1.4479642
SAVE a t e ‘
WATER

Engineering & Training Centre (P.) Ltd.

Laboratory. R & D on Total Water Management, Treatment & Consultancy

Test Repf.i'-.}rtjépertificate

=1 LA

S o

if ot p
Name of Sender: Environment Resource Consultancy -(P} Ltd. Source: Location as Listed
Sample No: 1253 - NM/01-5/073/074 Analyzed date : 27/09/2016 - 07/09/2016
Date of Monitoring: 27-30/09/2016 No. of Samples: 5
Sampled by: WETC Location : Malekhu, Kuringhat, Malekhu, Galchhi

and Nagdhunga Checkpost
Duration: 8 hours Cantinuous Monitoring Data
5. Location Spots Test Parameters Range
N. beoe | tun | ke | b | Lo | o | Lo | L
1 Mungling (1253 - NM - 1)** 99.6 584 (806 |[860 {841 |819 | 752 |738
2 Kuringhat (1253 - NM - 2) #* 98.1 539 788 |833 [881 (853 |805 |741
]
3 Malekhu (1253 - NM - 3) *= 1093 539 (901 |914 [898 |841 |708 |648 |°
4 Galchhi (1253 - NM - 4) ** 1044 [548 854 893 [885 [825 |646 |618 |°
5 Magdhunga Checkpost (at VOC 1056 |[595 /865 [958 (962 |828 |60.0 |599 |°
Ward Office - (1253 - NM -5) ** [ {
|
NNQS for Industrial Area®* 170
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3 The total liability of our for duct is limited to th lced amaunt only.
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Final Report on Study and Measurement of Air, Noise and Water Quality Across Kathmandu - Naubise - Mungling Alternate Road

NS Lab Accreditation No. 0B/065-66
WAT/PAN No. 300124309
Regd No. 5180/052/053 "Training For Success” Tel- 077.1.4475674
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WATER

Engineering & Training Centre (P.) Ltd.

1cborotcr\,n R & D on Total Water Management, Treatment & Consultancy

Test Reportherflﬂca’re

Name of Client: ERMC Pvt. Ltd.

Work: 24 hours Ambient Air thllq,r Mamtormg

Locations: As Listed Below

Location Monitoring Date Code

1. Mungling (Near 3 sister 27 - 28 September, 2016| 1253 -AA -1
restaurant)

2. Malekhu (At Temple — 28 - 29 September, 2016 | 1253-AA-2
Near Ambe petrol Pump)

3. Nagdhunga Checkpost (At| 30 -31 September, 2016| 1253-AA-3
Chndragiri Ward Office)

i Location PMy | *PMys | TSP | *Lead | SO; | NOy | *Benzenc
3 CO (%)
(ug/Nmr)
Mungling (Near 3 sister **ND
restaurant - 1253 - AA - 1) 122.0| 28.0 150.0 | <0.002 | <0.01 | 2.4 <2.0 (<1.0)
Malekhu (At Temple — Near <2.0 #:ND
Ambe petrol Pump - 1253 - | 132.0 | 31.0 | 163.0 [ <0.002 | <0.01 | 4.7 (<1.0)
AA-2)
Nagdhunga Checkpost (At <2.0 #*ND
Chndragiri Ward Office - 326.0 | 38.0 | 3064.0 | <0.002 | <0.01 | 3.3 (<1.0)
1253- AA-3)
NAAQS 120.0 | 40.0 | 2300 ] =05 70.0 | 80.0 5.0 1.1
"5 ND - Not Detected ** Not Accredited Test Parameters
L @ W/

Analyzed by Checked by A whd("zed Signature

Naote: 1. The result refer ondy fo the parameters tested of the sampls laboratary or By us for analysis as specified. Endorsement of
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Final Report on Study and Measurement of Air, Noise and Water Quality Across Kathmandu - Naubise - Mungling Alternate Road

Photographs of water sampling on the field
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Final Report on Study and Measurement of Air, Noise and Water Quality Across Kathmandu - Naubise - Mungling Alternate Road

Ambient Air Quality Monitoring in the field
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Final Report on Study and Measurement of Air, Noise and Water Quality Across Kathmandu - Naubise - Mungling Alternate Road

Noise Data Recording in the Field
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Final Report on Study and Measurement of Air, Noise and Water Quality Across Kathmandu - Naubise
- Mungling Alternate Road

Annex 14: Biological information details of the project area

Annex 14.1 Potential species found in Forests of the project area

a) Schima-Castanopsis Forest type
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S.N. [ Scientific Name Local Name Remarks

Trees and Poles

B Acer oblongum Phirphire

2 Aesandra butyracea Chyuri

3 Albizia julibrissin Rato siris

4 Alnus nepalensis Utis

5. Bauhinia purpurea Rato koiralo

6. Bauhinia variegata Koiralo

7 Brassaiopsis hainla Chuletro

8 Castanopsis indica Dhale katus

9. Castanopsis tribuloides Musure katus

10. Celtis australis Khari

11. Duabanga grandiflora Lampate

12 Engelhardia spicata Mauwa

13. Ervthrinag suberosa Phaledo

14. Ficus neriifolia Dudhilo

15: Ficus semicordata Khanyu

16. Fraxinus floribunda Lankuri

17. Garuga pinnata Dabdabe

18. Grewia optiva Bhimal

19. Lagerstroemia parviflora Bot dhayaro

20. Ligustrum indicum Kanike phul

21, Lindera pulcherrima Phusure

22. Lithocarpus elegans Arkhaule

23. Litsea cubeba Siltimur

24, Litsea doshia Panheli

25. Lyonia ovalifolia Angeri

26. Macaranga denticulata Malata

27. Macaranga pusitulata Malata

28. Maesa macrophvila Bhogate

29, Meliosma simplicifolia Chiuri

30. Michelia champaca Champ

31. Michelia kisopa Ban champ

32. Myrsine capitellata Seti kath

33. Neolitsea euipala Phephe

34. Pavetta indica Kangiyo phul

35 Persea duthiei Mahilo kaulo

36. Persea odoratissima Seto kaulo

37 Premna barbata Ginneri

38. Pyrus pashia Mayal

39. Quercus glauca Phalant

40. Rhododendron arboretum Lali gurans

41. Rhus javanica Bhaki amilo

42. Rhus wallichii Bhalayo

43. Sapium insigne Khirro

44, Saurauia napaulensis Gogan

45. Schima wallichii Chilaune

46. Semecarpus anacardium Bhalayo

47. Wendlandia puberula Kainyu

48. Zizvphus incurva Hade bayar =
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Final Report on Study and Measurement of Air, Noise and Water Quality Across Kathmandu - Naubise
- Mungling Alternate Road

S.N. | Scientific Name Local Name Remarks
Shrubs
1. Artemisia indica Titepati
2. Berberis asiatica Chutro
3. Boehmeria macrophvlla Chiple
4, Camellia kissi Hinguwa
5. Caryopteris odorata Nilo dhusure
6. Casearia graveolens Barkula
T Colebrookea oppositifolia Dhusure
8. Colguhounia coccinea Sano tusare
9. Coriaria napalensis Machhaino
10. Duranta repens Nil kanda
11 Eurva acuminata Jhingane
12 Grewia disperma Bhimal
13. Hypericum cordifolium Areli
14. Hypericum uralum Urilo
L5: Justicia adhatoda Asuro
16. Lantana camara Masino kanda
17. Mussaenda macrophvlla Dhobini
18, Pyracantha crenulata Ghangaru
19. Rubia manjith Majitho
20. Trichilia connaroides Ankhataruwa
21 Vitex negundo Simali
22, Woeodfordia fruticosa Dhanyaro
23 Zanthoxylum armatum Timur
limbers
L. Actinidia callosa Tiku phul
2. Ceropegia pubescens Mirke laharo
3 Cissampelos pareira Batulo pate
4, Dioscorea bulbifera Bhyakur
3. Dioscorea deltoidea Bhyakur
6. Hedera nepalensis Dude lahara
7. Hedvotis scandens Bokri lahara
8. Marsdenia rovlei Dudhe lahara
9. Tetrastigcma serrulatum Pani lahara
10. Thunbergia coccinea Singame lahara
11. Trachelospermum lucidum Dudhe lahara
12. Trichosanthes wallichiana Indreni
Herbs
1. Achyranthes aspera Apamarga
2 Ageratum conyvzoides Ganmane ghans
3 Amomum subulatum Alaichi
4, Arisaema speciosum Bish jharne
5. Bidens pilosa Kurkur
6. Blainvillea acmella Lato ghans
7 Bupleurum hamiltonii Mariche ghans
8. Campanula pallida Nepali bis
9. Cannabis sativa Ganja
10. Cassia mimosoides Amala jhar
11. Coelogyne cristata Chandigava
12. Craniotome furcata Batule silam
13. Eupatorium adenophorum Banmara
14. Globba clarkei Devi saro
13. Hedyotis corvmbosa Piringo
16. Justicia procumbens Phulphar
17. Lindenbergia grandiflora Bhendi phul
18. Lobelia pyramidalis Eklebir
19. Pogostemon glaber Rudilo
20. Pouzol=ia sanguinea Chiple
21. Pouzolzia zevlanica Barbere
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Final Report on Study and Measurement of Air, Noise and Water Quality Across Kathmandu - Naubise
- Mungling Alternate Road

S.N. | Scientific Name Local Name Remarks
22. Rabdosia lophanthoides Masino charpate

23. Rumex hastatis Charemala

24, Scutellaria discolor Nilo butte ghans

23. Urena lobata Nalu kuro

26. Vernonia cinerea Jhurjhure

Grasses

1. Heteropogon contortus Arthunge

2. Imperata cvlindrica Siru
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b) Hill Sal (Shorea robusta) Forest Type
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S.N. | Scientific Name Local Name Remarks
Trees and poles
1. Acacia catechu Khair
2. Adina cordifolia Karma
3. Aegle marmelos Bel
4. Albizia chinensis Siran
5. Albizia julibrissin Rato siris
6. Albizia lebbeck Kalo siris
T Albizia lucidior Tapria siris
8. Albizia procera Seto siris
9. Anogeissus latifolius Banjhi
10. Anthocephalus chinensis Kadam
11, Aporusa octandra Hade
12. Bauhinia malabarica Tanki
13. Bauhinia purpurea Rato koiralo
14, Bauhinia variegate Koiralo
15. Bischofia javanica Kainjal
16. Boehmeria rugulosa Daar
17. Bombax ceiba Simal
18. Bridelia retusa Gayo
19. Buchanania latifolia Chirauji
20. Careya arborea Kumbhi
21. Cassia fistula Rajbrikshya
22, Castanopsis indica Dhale katus
23. Celtis australis Khari
24, Celltis tetrandra Khari
25. Croton roxburghii Aule
26. Desmodium oojeinense Sandan
27. Dillenia pentagyna Tantari
28. Diospyres Montana Bistendu
29. Duabanga grandiflora Lampate
30. Ehretia laevis Datingal
31. Engelhardia spicata Mauwa
32. Erythrina stricta Phaledo
33. Ficus benjamina Sami
34. Ficus glaberrima Pakhuri
35. Flacourtia indica Kandai
36. Garuga pinnala Dabdabe
3. Glochidion velutinum Kathmahwa
38. Holarrhena pubescens Indrajau
39. Hymenodictyon excelsum Latikaram
40. Kydia calycina Kubinde
41. Lagerstroemia parviflora Botdhayaro
42, Lannea coromandelica Halonre
43, Litsea monopetala os, . Kutmero
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- Mungling Alternate Road

-—~
S Local Name

S.N. cientific Name Remarks
44, Macaranga denticulate Malata

45, Macaranga pustulata Malata

46. Maesa chisia Bilouni

47. Maesa macrophylla Bhogate

48. Maesa Montana Kirmighna phal
49, Mallotus philippensis Sindhure

50. Mallotus tetracoccus Jogi malata
51. Michelia champaca Champ

52, Michelia kisopa Ban champ
53. Oroxylum indicum Tatelo

54. Osyris wightiana Nundhiki

55. Pandanus nepalensis Ketaki

56. Phyllanthus emblica Amala

57. Pinus roxburghii Khote salla
58. Sapium insigne Khirro

59. Schefflera venulosa Kursimlo

60. Schleichera oleosa Kusum

61. Semecarpus anacardium Bhalayo

62. Shorea robusta Sal

63. Sterculia villosa Odal pat

64. Stereospermum chelonoides Padari

65. Streblus asper Datiwan

66. Symplocos racemosa Lodh

67. Syzygium cumini Jamun

68. Terminalia alata Saj

69. Terminalia bellirica Barro

70. Terminalia chebula Harro

71. Toona serrata Dallo

72 Trewia nudiflora Gutel

73. Trichilia connaroides Ankhataruwa
74. Wendlandia exserta Rato kangiyo
Shrubs

1. Alangium salviifolium Amphi

2. Boehmeria macrophylla Chiple

3. Boehmeria platyphylla Gargalo

4. Bridelia stipularis Rihk gayo
5. Buddleja asiatica Bhimsen pati
6. Caesalpinia decapetala Lata

7. Callicarpa macrophylla Gwello

8. Cascabela thevetia Karbir

9. Casearia graveolens Barkula

10. Clerodendrum japonicum Dhago phul
11 Clerodendrum serratum Andekhi

12. Clerodendrum viscosum Bhant

13. Colebrookea oppositifolia Dhusure
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- Mungling Alternate Road

S.N. | Scientific Name Local Name Remarks
14. Croton caudatus Holongre

15. Debregeasia longifolia Tushiari

16. Debregeasia salicifolia Tusare

17. Dichroa febrifuga Aseru

18. Dobinea vulgaris Sangle

19. Eranthemum pulchellum Nil gathe

20. Euphorbia royleana Sihundi

21. Flemingia macrophylla Bhatwasi

22. Flemingia strobilifera Chunetro ghans
23. Gochnatia spectabilis Pandwa

24, Grewia disperma Bhimal

25, Holmskioldia sanguinea Jhule phul
26. Indigofera pulchella Phusre ghans
27, Jatropha curcas Sajiwan

28. Justicia adhatoda Asuro

29. Maclura cochinchinensis Damaru

30. Mimosa rubicaulis Boksi ghans
3. Nyctanthes arbor-tristis Parijat

32. Phlogacanthus thyrsiflorus Chuwa

33: Phoenix humilis Thakal

34, Phyllanthus parvifolius Khareto

35: Piper longum Pipala

36. Rhamnus napalensis Chile kath
37. Rhus parviflora Satibayar

38. Tabernaemontana divaricata Syude laharo
39, Woodfordia fruticosa Dhanyaro
40. Zizyphus mauritiana Bayar
Climbers

I Acacia intsia Arkhu

2 Acacia pennata Arfu

3. Acacia rugata Sikakai

4. Asparagus racemosus Satavari

5. Bauhinia vahlii Bhorla

6. Cissampelos pareira Batulo pate
7. Dalbergia stipulacea Tateberi

8. Dioscorea bulbifera Bhyakur

9. Dioscorea deltoidea Bhyakur

10. Hiptage benghalensis Madhabi lata
11. Spatholobus parviflorus Debre lahara
12. Tinospora sinensis Guruj

Herbs

1. Asclepias curassavica Khursani kose phul
2 Boerhavia diffusa Punarnava

3. Elephantopus scaber Gomukhi

4. Houttuynia cordata Gane
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S.N. | Scientific Name Local Name Remarks
5 Martynia annua Gridharnki

Grasses

]: Cyperus nives Seto mothe

2 Nevraudia reynaudiana Dhonde

3. Setaria pallidefusca Kagune jhar

4. Sporobolus diander Khude ghans
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Final Report on Study and Measurement of Air, Noise and Water Quality Across Kathmandu - Naubise
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¢) Chir Pine (Pinus roxburghii) Forest Type

Local Name

Remarks

S.N. | Scientific Name

Trees and poles

Cordia dichotoma Bohori
Ervthrina stricta Phaledo
Olea glandulifera Garrul
Phvllanthus emblica Amala
Pinus roxburghii Khote salla
Premna barbata Ginneri
Punica granatum Anar
Schefflera venulosa Kursimlo
Semecarpus anacardium Bhalayo

Stranvaesia nussia

Jure mayal

Wendlandia exserta

Rato kangiyo

Vendlandia puberula

Kainyu

Shrubs

Buddleja asiatica

Bhimsen pati

Casearia graveolens Barkula
Gochnatia spectabilis Pandwa
Inula cappa Gai tihare
Solanum anguivi Bihin
Voodfordia fruticosa Dhanyaro
Herbs
Cassia mimosoides Amala jhar
Crotalaria albida Bhendi phul
Gentiana pedicellata Gyanjak
Pentanema indicum Kaile jhar
Pogostemon glaber Rudilo
Grasses
Arundinella nepalensis Phurke
Imperata cvlindrica Siru
Paspalum scrobiculatum Kodi
Pogonatherum paniceum Muse kharuki
Sporobolus diander Khude ghans
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Final Report on Study and Measurement of Air, Noise and Water Quality Across Kathmandu - Naubise
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d) Lower Tropical Sal and Mixed Broadleaved Forest

S.N. | Scientific Name

Local Name

Remarks

Trees and poles

o i
Q)i' 5?.?13”[ of Rnaﬂ'sl 3’(\’6@‘:@

0 mplamene®

Acacia catechu Khair
Actinodaphne angusifolia Jhakri kath
Adina cordifolia Karma
Aesandra butvracea Chyuri
Albizia chinensis Siran
Albizia lebbeck Kalo siris
Albizia lucidior Tapria siris
Albizia procera Seto siris
Alstonia scholaris Chhatiwan
Anogeissus latifolius Banjhi
Anthocephalus chinensis Kadam
Antidesma acidum Amari
Aporusa octandra Hade
Baccaurea ramiflora Kusum
Bauhinia malabarica Tanki
Bauhinia variegata Koiralo
Bischofia javanica Kainjal
Bombax ceiba Simal
Bridelia retusa Gayo
Buchanania latifolia Chirauji
Butea monosperma Palas
Careya arborea Kumbhi
Cassia fistula Rajbrikshya
Cassine glauca Putali kath
Castanopsis tribuloides Musure katus
Clausena excavata Manijale
Croton roxburghii Aule
Crvptocarva amyvgdalina Patmero
Dalbergia sissoo Sissoo
Dillenia pentagyna Tantari
Duabanga grandiflora Lampate
Dysoxylum binectariferum Lahsune
Dysoxvlium gobara Lasune
Ehretia laevis Datingal
Eriobotrya elliptica Maya
Ficus hispida Kharseto
Garuga pinnata Dabdabe
Glochidion velutinum Kathmahwa
Heteropanax fragrans Lal totola
Holarrhena pubescens Indrajau
Hymenodictvon excelsum Latikaram
Kvdia calveina Kubinde
Lagerstroemia parviflora Bot dhayaro
Lannea coromandelica Halonre
Litsea salicifolia Pahenli
Macaranga denticulata Malata
Macropanax undulatus Chinde
Maesa montana Kirmighna phal
Mallotus philippensis Sindhure
Mallotus tetracoccus Jogi malata
Meliosma simplicifolia Chiuri
Mitragyna parvifolia Phaldu
Oroxyvium indicum Tatelo
Phoebe lanceolata Jhakri kath
Phvllanthus emblica Amala
Quercus glawca Phalant s
Schleichera oleosa Kusum e
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- Mungling Alternate Road

S.N. | Scientific Name Local Name Remarks
Semecarpus anacardium Bhalavo
Shorea robusta Sal
Sphaerosacme decandra Lahare lalgedi
Sterculia villosa Odal pat
Stereaspermum chelonoides Padari
Svzvegium cumini Jamun
Svoyeium venosum Dubka
Terminalia alata Saj
Terminalia bellirica Barro
Terminalia chebula Harro
Trevesia palmata Kajpati
Trewia nudiflora Gutel
Xvlosma longifolium Dande kanda

Shrubs
Acacia farnesiana Ganaune khayer
Ardisia solanacea Damai phal
Artemisia indica Titepati
Barleria cristata Bhende kuro
Bridelia stipularis Rihk gayo
Butea minor Bhujetro
Callicarpa arborea Gwello
Callicarpa macrophylla Gwello
Calotropis gigantea Ank
Calotropis procera Barhamase ank
Carissa carandas Karonda
Casearia elliptica Thulo dedri
Casearia graveolens Barkula
Cassia occidentalis Panwar
Cassia tora Chakramandi
Celastrus paniculatus Malkagunu
Clerodendrum indicum Chinde
Clerodendrum serratum Andekhi
Clerodendrum viscosum Bhant
Colebrookea oppositifolia Dhusure
Eranthemum pulchellum Nil gathe
Flemingia strobilifera Chunetro ghans
Grewia sclerophvlla Pharso
Holmskioldia sanguinea Jhule phul
Jasminum multiflorum Beli phul
Justicia adhatoda Asuro
Leea macrophvlla Galeni
Lycianthes laevis Vanvihi
Melastoma melabathricum Angeri
Murrayva paniculata Kamini
Phlogacanthus thvrsiflorus Chuwa
Phoenix humilis Thakal
Phyllanthus virgatus Bhuin amala
Piper longum Pipala
Rauwolfia serpentina Sarpagandha
Sida rhombifolia Sano chilya
Smilax ovalifolia Kukurdaino
Solanum anguivi Bihin
Solanum torvum Thulo bihin
Tamarix dioica Jhauwa
Thespesia lampas Ban kapas
NXeromphis spinosa Mainphal
Zizvphus mauritiana Bavar
Zizvphus rugosa Kanta bavar

Climbers
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S.N. | Scientific Name Local Name Remarks

1. Acacia pennata Arfu

2 Ampelocissus divaricata Pureni

B Asparagus racemosus Satavari

4. Dalbergia stipulacea Tateberi

5. Gouania leptostachva Batwasi

6. Hiptage benghalensis Madhabi lata

T Monordica charantia Karela

8. Spatholobus parviflorus Debre lahara

9. Tetrastigma chubium Chyarchyare laharo

10. Tetrastigema serrulatum Pani lahara

11. Thunbergia grandiflora Kag chuche

12. Trachelospermum lucidum Dudhe lahara

13. Vitis lanata Van angur

Herbs
Abelmoschus moschatus Lata kasturi
Alternanthera sessilis Bhiringi jhar
Blumea lacera Kukur ghans
Boerhavia diffusa Punarnava
Butomopsis latifolia Karkalo jhar
Centella asiatica Ghod tapre
Cirsivm wallichii Kateli
Commelina paludosa Kane sag
Eclipta prostrata Bhringraj
Eupatorium adenophorum Banmara
Eupatorium odoratum Aule banmara
Leea crispa Galeni
Leucas indica Gantephul
Mimosa pudica Lazzabati
Monochoria vaginalis Nilo jaluke
Persicaria glabra Seto pire
Scoparia dulcis Mithajhar
Solanum nigrum Jangali bihin
Solanum swrattense Kantkari
Tribulus terrestris Gokhur
Uraria lagapodioides Prishni parni

Grasses
Cynodon dactvlon Dubo
Cyperus difformis Mothe
Cyperus distans Mothe
Cyperus iria Chhatare
Desmostachva bipinnata Kush
Mariscus sumatrensis Karaunte
Phragmites karka Narkat
Saccharum spontaneum Kans
Setaria pallidefusca Kagune jhar

Source: TISC/GON (2002)
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Annex 14.3: Mammals/Wild animal in the project area

Annex 14.3.1: Location details of sampling points to study the wild animals

Final Report on Study and Measurement of Air, Noise and Water Quality Across Kathmandu = Naubise - Mungling Alternate Road

SN. Latitude Longitude Remarks Altitude (m)
1 27°42'29.77" 85°12'15.30" Patleban CF 1416
2 27° 43' 04.34" 85°11' 36.16" Nisakot CF 1269
3 27°43'13.92" 85°11'17.83" Sideswori Temple 1158
4 27°43'29.15" 85°10'58.02" Divine Wine Factory 1035
5 27° 44' 03.72" 85°09' 40.24" Barabise village 846
6 27° 44' 05.10" 85°09' 26.10" Shree Sarada School 839
7 27°44' 11.65" 85° 08' 37.82" Maheshkhola dovan village 825
8 27° 45' 59.80" 85°02' 30.53" Bhasmelampokhari CF 523
9 27° 46" 25.61" 85°01'54.63" Setidevi CF 495
10 27° 46' 26.67" 85°01'51.91" Khayarghari CF 476
11 27° 48' 03.09" 84°59'25.69" Chisapani LF 397
12 27°48' 21.11" 84°56'32,21" Gaurivanjyang CF 460
13 27° 48'13.50" 84°56'17.38" Indradevi CF 448
14 27° 47' 49.48" 84°55'28.94" Panchakanya CF 389
15 27° 47' 54.08" 84°55'08.56" Amaltari CF 398
16 27°48' 09.96" 84°54'24.74" Mahadev kholsi CF 383
17 27° 48' 20.19" 84°54'03.22" Thuloban CF 381
18 27° 48' 03.36" 84°52'01.25" Kasikhola CF 353
19 27°48' 35.11" 84" 49' 31.83" Falepakho CF 337
20 27° 48' 46.65" 84° 47' 49.35" Gov. Forest 350
21 27°48' 48.57" 84° 46' 19.85" Majhitar 367
22 27°43'55.44" 85°10'49.26" Small river bend 912
23 27°43'21.6" 85°11'9.48" Between school and water source 984
24 27°44'18.42" 85°8'17.52" Near newly build bridge 773
25 27° 47' 49.60" 85°00'20.53" Balkumari CF
26 27° 43'35.88" 84°58'14.76" Chiraudi CF 380
27 27°48'49.98" 84°57'9.9" Indreni CF
28 27°48'3.13" 84°52'2.20" Thulodanda CF 383
29 27°49'18.18" 84° 48'40.62" Kankali CF 383
30 27°48' 46.65" 84° 47'48.35" Gomati Bhairabi CF 350
31 27°48'41.22" 84° 45'38.28" Bishal Samyukta CF 373
32 27°48'20.34" 84° 43'1.5" Public Gathering 316
33 27°50'29.1" 84°39'59.1" Nivare CF 286
34 27°49'46.14" 84° 39'54.48" Cheppang CF 305
35 27°45'36.61" 85°2'32.71" Pic-1 540
36 27°48'50.25" 84°47'49.88" Pic-2 282
37 27°48'50.29" 84°47'49.96" Pic-3 286
38 27°49'4.93" 84°48'31.38" Pic-4 297
39 27°49'4.86" 84°48'31.32" Pic-5 306
40 27°48'49.02" 84°46'51.68" Pic-6 339
41 27°46'36.52" 85°1'30.23" Pic-7 474
42 27°48'3.43" 84°42'37.62" Pic-8 232
43 27°48'27.60" 84°42'15.64" Pic-9 266
44 27°48'26.65" 84°40'10.95" Pic-10 278
[
- 1a) l',l._‘“ €5
» ﬁvc?/;,'j} O‘jﬁ;}?.; ot “a?e:&\(b@j
%5, 0. il hipg®® o

Doy ¢ 3ment of Rt!a‘f'- AV
“peration Inplere®
Yagal, Lalitput



Final Report on Study and Measurement of Air, Noise and Water Quality Across Kathmandu - Naubise - Mungling Alternate Road

V. _________———————————————]

Annex 14.3.2: List of mammals found in Kathmandu (Nagdhunga)-Naubise-Mugling Road

SN. | Common Name (Local name) Scientific name IUCN | CITES NPWC act

E Common leopard (Chituwa) Panthera pardus vu I -

2 Fox Vulpes bengalensis L€ -

3 Ghoral Nemorrhaedus goral -

4. Grey Wolf (Bwanso) Carnis lupus LC | Protected

5. Jackal (Syal) Canis aureus LC %

6. Langur Semnopithecus hector NT | -

7. Leopard cat Prionailurus bengalensis LC Il Protected

8. Malsapro (Marten) Martes spp. LC 11 -
Mongoose Herpestes urva LC -

10. Monitor lizard Varanus bengalensis LC l Protected

11. Porcupine (Dumsi) Hystrix indica LC .

12. Ratuwa mriga Muntiacus muntjak LE -

13. Red Monkey Macaca mulatta LC -

14. Salak Manis pentadactvla En I Protected

15. Squirrel Funanbulus spp. -

16. Wild boar (Bandel) Sus scrofa LC <

17. Wild cat (Ban Biralo) Felis chaus LC -
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Annex 14.3.3: List of people interviewed for the information

S.N | Name Title Community forest Contact no. Meeting
date
1 Krishna Bahadur Subedi President Pateleban CF 15-03-17
2 Binod Prasad Chappagain President Nisakot CF 9851044962 15-03-17
3 Rajendra Regmi President Deubuje CF 16-03-17
4 Loknath Lamsal Officer Baireni lllaka Ban 9841546944 16-03-17
5 Ram Sharan Adhikari President Indrayeni CF 9841797583 17-03-17
6 Chiraudi CF 9818947206 17-03-17
7 Raju Karakheti President Sutkeri Dhunga CF 9841963127 17-03-17
8 Shiva Rimal Treasurer Balkumari CF 9841172534 17-03-17
9 Bishnu Gatraj Member Balkumari CF 9841978091 17-03-17
10 | Indra Bahadur Thapa - Bhasme lam CF 9851167571 18-03-17
11 | Nawaraj Subedi Secretary Setidevi CF 9841610702 18-03-17
12 | Binod Bhandari - Gauri Bhanjyan CF 9841402009 18-03-17
13 | Chandra B. Tamang - Indradevi CF - 19-03-17
14 | Bhumi Kandel - Kashi khola CF 9849207355 19-03-17
15 | Narendra Upreti - Kankali devi CF 9841781576 19-03-17
16 | Dev Raj Tripathi President Falepakho CF - 19-03-17
18 | Kesab Raj Naharki Member Bishal Samyukta CF 9841813160 20-03-17
21 | Tulashi Regmi President Salleri CF 9808413544 | 20-03-17
22 | Ram Kumar Gurung Member Nivare CF 9806819764 | 20-03-17
24 | Uttam Ghale President Jwang Mauwa Khola CF 0815229263 | 20-03-17
25 | Inshan Gurung Secretary Cheppang CF 9845244142 | 21-03-17
26 | Shivaram Pokharel President Dharapani CF 9845472371 21-03-17
27 | Mundra Bahadur Thapa President Leasehold forest network 056-410037 21-03-17
28 | Yuddhasingh Basnet Forest guard Gorkha Illaka 9846125572 | 22-03-17
29 | Ram Chandra Dhakal Forest guard Gorkha Illaka 9811954541 22-03-17
30 | Bhojraj Dhakal - Mugling illka ban 0845538773 | 23-03-17
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Annex 14.3.5: Protected mammal species list under the NPWC Act 2029.

SN Scientific Name English Name Nepali Name

l. Macaca assamensis Assam Macaque Asami Rato Bandar
2 Manis pentadactyla Chinese Pangolin Kalo Salak

3. Manis crassicaudata Indian Pangolin Tame Salak

4. Caprolagus hispidus Hispid Hare Laghukarna Kharayo
3. Canis lupus Grey Wolf Bwanso

6. Ursus arctos Brown Bear Himali rato Bhalu
2 Ailurus fulgens Red Panda Habre

8. Prionodon pardicolor Spotted Linsang Silu Biralo

9. Felis bengalensis Leopard Cat Chari Bagh

10. Felis lynx Lynx Pahan Biralo

1. Neofelis nebulosa Clouded Leopard Dwanse Chituwa
12, Panthera tigris Tiger Pate Bagh

13. Panthera uncial Snow Leopard Hiun Chituwa

14, Elephas maximus Asian Elephant Hatti

15. Rhinoceros unicornis Greater One-horned Rhino Gainda

16. Sus salvanius Pygmy Hog Pudke Bandel

7. Moschus moschiferos ** Musk Deer Kasturi Mirga

18, Cervus duvauceli Swamp Deer Bahrasingha

19. Bos gaurus Gaur Gauri Gai

20. Bos grunniens Wild Yak Chauri Gai

21 Bubalus arnee Wild Water Buffalo Arna

22, Ovis ammon Great Tibetan Sheep Nayan

23. Pantholops hodgsoni Tibetan Antelope Chiru

24, Antilope cervicapra Blackbuck Krishnasar

25. Tetraceros quadricornis Four-horned Antelope Chauka

26. Hyvaena hyaena Striped Hyaena Hundar

27. Platanista gangetica Shons

Ganges River Dolphin
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Annex 14.3.6: Photographic evidences and figures of Wildlife Survey
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Photo 1: Fishing cat killed on road accident on 16™ Nov, 2016

(Source: lllaka Forest Office Mugling)
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Photo 3: Langur sighted during field visit (Langurs are common in the project site)

Annex 4: Photograph1c ewdences of Wlldhfe observed durmg field study
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Photo 4: Pug mark of cat family (leopard)
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Photo 1-1: pug mark of cat family (wild cat or iopadcat}
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Public consultation

Figure 1: Map showing sampling sites and site of secondary wildlife evidence observation
(Location details and graphic evidences are in Annex 1 and 2 respectively) (pic mentioned in the
map are in annex)
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Annex 14.3.7: Potential Bird species found in Nagdhunga-Naubise-Mugling,
proposed Highway

where ,

threatened, VU is vulnerable, E is endangered and CR is critically endangered.

Annex 14.3.8: Potential Birds species found in the project area

S.N

~ Common Name

Black Francolin
Hill Partridge
Red Junglefowl

Kalij Pheasant

| Bar-headed Goose

. Ruddy Shelduck

Gadwall

Eurasian Wigeon

- Mallard

- Common Teal

Red-crested Pochard
Common Pochard
Ferruginous Pochard
Common Merganser
Speckled Piculet

Rufous Woodpecker

. Bay Woodpecker

Fulvous-breasted Woodpecker

| Crimson-breasted Woodpecker

Lesser Yellownape
Greater Yellownape
Grey-headed Woodpecker
Great Barbet

Lineated Barbet
Golden-throated Barbet
Blue-throated Barbet

Coppersmith Barbet

‘Common Hoope

Scientific name
Francolinus francolinus
Arborophila torgueola
Gallus gallus

Lophura leucomelanos
Anser indicus

Tadorna ferruginea

Anas strepera

| Anas penelope

Anas platvrivnchos
Anas crecca
Rhodonessa rufina
Avihya ferina

Avthva nyroca
Mergus merganser
Picumnus innominatus

Celeus brachyurus

. Blythipicus pyrrhotis
- Dendrocopos macei

Dendrocopos cathpharius

Picus chiorolophus
Picus flavinucha
Picus canus
Megalaima variens
Megalaima lineata
Megalaima frankfinii

Megalaima asiatica

Megalaima haemacephala

Upups epops

Current
survey /
Literature  Possibly
review Breeding  Habitat

| Survey Yes Forest

_ Literature No Forest
Survey | Yes - Forest

. Survey ~ Yes Forest
Literature No Wetland
Literature No Wetland
Literature No Wetland
Literature No Wetland

| Literature No . Wetland
Literature No Wetland
Literature No Wetland
Literature  No Wetland

. Literature No Wetland

. Literature No ~ Wetland
Literature ' Yes . Forest

| Literature | Yes . Forest
Literature Yes Forest
Literature  Yes Forest
Literature  Yes Forest
Literature Yes Forest
Literature Yes Forest
Survey Yes - Forest
Survey Yes Forest
Survey Yes . Forest
Survey Yes Forest
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Survey Yes Forest
Literature No Grassland
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Winter visitor
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. Winter visitor

Winter visitor
Winter visitor
Winter visitor
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. Resident
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| Resident
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- Resident

~ Resident

Resident
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[-Nagdhunga-Naubise section, [[-Naubise-Mugling section and Il both sections and LC is least concern, NT is near-
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~ Common Name

Chestnut-headed Bee-eater

Green Bee-caler

| Common Kingfisher

White-throated Kingfisher
Crested Kingfisher

Pied Kingfisher

Large Hawk Cuckoo
Common Hawk Cuckoo
Indian Cuckoo

Eurasian Cuckoo

~ Oriental Cuckoo
~ Lesser Cuckoo
| Grey-bellied Cuckoo

. Drongo Cuckoo

Asian Koel

Sirkeer Malkoha
Green-billed Malkoha
Greater Coucal
Alexandrine Parakeet
Rose-ringed Parakeet
Slaty-headed Parakeet

Plum-headed Parakeet

- Himalayan Swiftlet

House Swift

. Barn Owl

Brown Hawk Owl

. Collared Scops Owl
| Eurasian Eagle Owl

- Brown Wood Owl

Collared Owlet

Asian Barred Owlet

- Jungle Owlet

Spotted Owlet

Scientific name

Merops leschenanltia

| Merops orientalis

Alcedo atthis
Halcvon smyrnensis

Megaceryle lugubris

- Cervle rudis

Hierococcvx sparverioides
Hierococcyx varins
Crculus nicropterus

Cuculus canorus

Cuculus saturates

| Cuculus poliocephalus

Cacomantis passerines

Surnicufus lugubris

| Endvnamys sclopacae

Phaenicophaeus
leschenaultia

Phaenicophaeu stristis
Centropus sinensis
Psittacula eupatria

Psittacula krameri

| Psinacula himalayana
| Psittacula cvanocephala

. Collocalia brevirostris

Apus nipalensis
Tvto alba

Ninox scutnlata
Otus bakkamoena
Bubo bubo

Strix leptogrammica

Glaucidinm brodier

Glaucidinm cuculoides

Glaucidinm radiatum

Athene brama
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Common Name

~ Rock Pigeon

| Speckleted Wood Pigeon

Oriental Turtle Dove

. Spotted Dove

Red Collared Dove
Eurasian Collared Dove
Yellow-footed Green Pigeon
Wedge-tailed Green Pigeon
White-breasted Waterhen
Common Greenshank
Common Sandpiper

Little Stint

 Ibishill

Little Ringed Plover
Northern Lapwing
River Lapwing
Red-wattled Lapwing
Grey-headed Lapwing
Black-bellied Temn
Black Kite

Brahminy Kite

- Egyptian Vulture
. White-rumped Vulture

. Himalayan Griffon

Cinereous Vulture
Red-headed Vulture
Crested Serpent Eagle
Black Eagle

Northern Goshawk
Shikra

Besra

Oriental Honey-buzzard
Common Buzzard

Long-legged Buzzard

| Burteo bureo

Scientific name

| Columba livia

Columba hodgsonii

Streptopelia orientalis

Strepropelia chinensis
| Strepropelia tranquebarica

_ Streptopelia decaocto

Treron phoenicoprera

Treron sphenurus

Amaurornis phoenicurus

Tringa nebularia

| Actitis hypoleucos

Caliclris minua

- Ibidorhyncha struthersii
| Charadrius dubius

- Vanellus vanellus

- Vanellus duvaucelii

Vanellus indicus

Vanellus indicus
Sterna acuticanda

Milvus migrans

Haliastur indus

Neophron percnopterus

| Gyps bengalensis
. Gyps himalayensis

Aegypius monachus

Sarcagyps calvus

| Spilornis cheela

Ietinaetus malavensis

Accipiter gentilis

Accipiter badius

Accipiter virgatus

Pernis ptilorlvncus

Buteo rufinus
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Survey . Yes | Forest
| Literature | Yes | Forest
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. Summer visitor
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. Resident

. Resident

Winter visitor

Resident

- Resident

Resident

. Winter visitor
- Resident

. Resident

Resident

 Winter visitor

| Winter visitor

Conser
vation
Status
LC

LC

| Le
| Lc

LC

| LC

[ LC

LC

LC
| LC
e

LC

LC

LC

NT
NT

Lc

LC

EN

LC
L.C

| EN

CR

NT
NT

CR

LC

¥l

LC
LC
LE

LC
L LC
lLc

Natioan

| Status

LC
LC
LE
LC
LC

| LC

| LC

LC
LC
LC

LC

[Lc
_EN
[ LC

| NT

NT

[ LC

LC
CR

| LC

CR

| vu
| CR

VU

EN

EN

LC

LE

| LC

LC
LC
LC

LC

L



Final Report on Study and Measurement of Air, Noise and Water Quality Across Kathmandu - Naubise - Mungling Alternate Road

Y e e e e e — e 1

102 |

103

104

106

107

108

109 |

110

111

113
114
115
116
117
18
119
120
121

122

Common Name
Greater Spotted Eagle

Steppe Eagle

. Bonelli's Eagle

Bootted Eagle

| Mountain Hawk Eagle

. Collared Falconet

Common Kestrel
Eurasian Hobby
Peregnine Falcon
Great Cormorant

Little Egret

_ Cattle Egret

- Grey Heron

Indian Pond Heron
Little Heron

Black-crowned Night Heron

2 Asian Woollyneck

Indian Pitta

. Long-tailed Broadbill

Golden-fronted Leafbird
Orange-bellied Leafbird

Brown Shrike

| Long-tailed Shrike

. Grey-backed Shrike

Eurasian Jay

Black-headed Jay

| Red-billed Blue Magpie
. Common Green Magpie

- Rufous Treepie

Grey Treepie

- House Crow

Large-billed Crow

Ashy Woodswallow

Scientific name

- Aquila clanga

Aguila nipalensis
Hieraaetus fasciatus

Hieraaetus pennatus

- Nisaetus nipalensis

| Microhierax caerulescens
. Falco tinmmculs

| Faleo subbuteo

| Falco peregrinus

| Phalacrocorax carbo

| Egretta garzetia

- Bubulcus ibis

Ardea cinerea

Ardeola grayii
Butorides striatus
Nycticorax nycticorax

Ciconia episcopus

| Pitta brachyura

Psarisomus dalhousiae
Clloropsis aurifrons
Chloropsis hardwickii
Lanius cristatus
Lanius schach

Lanins tephronotus

| Garrulus glandarius

Garrulus lanceolatus

Urocissa ervthrorlvncha

Cissa chinensis

Dendrocittav vagabunda
Dendrocitta formosae
Corvis spfe:_}c_)_’e:_r.g
Corvus macrorhynchos

Artamus fuscus

XVI
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. Winter visitor
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. Winter visitor

Winter visitor
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| Resident
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- Resident
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Summer visitor
Summer visitor
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Summer visitor
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Common Name
Indian Golden Oriole
Maroon Oriole

Large Cuckooshrike

. Black-winged Cuckooshrike
- Long-tailed Minivet

- Scarlet Minivet

Bar-winged Flycatcher-shrike

. White-throated Fantail

| Yellow-bellied Fantail

Black Drongo

| Ashy Drongo

. Bronzed Drongo

Lesser Racket-tailed Drongo
Spangled Drongo

Asian Paradise Flycatcher
Common lora

Brown Dipper

Blue-capped Rock Thrush

Chestnut-bellied Rock Thrush

. Blue Rock Thrush

Blue Whistling Thrush

Pied Thrush

| Orange-headed Thrush

Scaly Thrush

White-collared Blackbird

| Grey-winged Blackbird

. Dark-throated Thrush

Dark-sided Flycatcher
Rufous-gorgeted Flycatcher
Taiga Flycatcher

Ultramarine Flycatcher

- Grey-headed Canary Flycatcher

Verditer Flycatcher

. Small Niliava

Scientific name

Oriolus oriolus

Oriolus trailli
Coracina macei
Coracina melaschistos
Pericrocotus ethologus
Pericrocotus flammeus

Hemipus picatus

 Rhipidura albicollis

Rhipidura hypoxantha

- Dicrurus macrocercus

| Dicrurus lencophaeus

Dicrurns aernens
Dicrurus remifer

Dicrurus I_w.'_.'e.r:.'omfs

| Terpsiphone paradise

Aegithina tiphia

Cinclus pallasii

Monticola cinclorivnchus

Monticola rufiveniris

Monticola solitaries

| Myvophonus caeruleus
- Zoothera wardii
| Zoothera citring

| Zoothera dauma

Turdns albocinctus
Turdus boulboul
Turdus ruficollis

Muscicapa sibirica

| Ficedula strophiata

Ficedula albicilla
Ficedula superciliaris
Culicicapa cevlonensis

Eumvias thalassina

Niltava macgrigoriae
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Common Name
Rufous-bellied Niltava
Blue-throated Flycaicher

Siberian Rubythroat

| White-tailed Rubythroat

Bluethroat

_ Indian Blue Robin

| Orange-flanked Bush Robin

Golden Bush Robin
Oriental Magpie Robin
White-tailed Robin
Black Redstart

Hodgson's Redstart

5  Blue-fronted Redstart

White-capped Water Redstart
Plumbeous Water Redstart
Little Forktail

Slaty-backed Forktail
Spotted Forktail
Black-backed Forktail

Common Stonechat

| Pied Bushchat

Grey Bushchat
Chestnut-tailed Starling
Brahminy Starling
Common Myna

Jungle Myna

Hill Myna
Chestnut-bellied Nuthatch
Velvet-fronted Nuthatch

White-tailed Nuthatch

 Wallereeper

Great Tit

Green-backed Tit

Scientific name
Niltava sundara
Cyornis rubeculordes

Luscinia calliope

Luscinia pectoralis
Luscinia svecica

Luscinia brimnea

Tarsiger rufilatus
Tarsiger chrysaeus

Copsychus saularis

Cinclidinm leucurum

Phoenicurus ochiriros

Phoenicurus hodgsoni

Phoenicurus frontalis

Chaimarrornis

lencocephalus

Rhyacornis fuliginosus

Enicurus scouleri
Enicurus schistaceus
Enicurus macuwlatus

Enicurus immaculatus

| Saxicola torguata

Saxicola caprata

Saxicola ferrea

Sturnus malabaricus

Sturnus pagodarum
Acridotheres tristis

Acridotheres fuscus

Gracula religiosa

Sitta castanea
Sitta frontalis

Sitta himalayensis

Tichodroma muraria

Parus major

Parus monticolus
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- Common Name

Black-lored Tit
Black-throated Tit
Yellow-browed Tit
Barn Swallow
Red-rumped Swallow

Black-crested Bulbul

Himalayan Bulbul

| Red-vented Bulbul

Mountain Bulbul

| Black Bulbul

Ashy Bulbul

 Striated Prinia

| Grey-crowned Prinia

| Zitting Cisticola

- Oriental White-eye

. Winter Wren

. Grey-bellied Tesia

. Chestnut-headed Tesia

. Common Tailorbird

Aberrant Bush Warbler

Grey-sided Bush Warbler

| Common Chiffchaff
| Dusky Warbler

. Tickell's Leaf Warbler

Blyth's Leaf Warbler

- Buff-barred Warbler

Greenish Warbler
Ashy-throated Warbler
Hume's Warbler

Lemon-rumped warbler

- Whistler's Warbler

Golden-spectacled Warbler

Grey-hooded Warbler

Scientific name
Parus xanthogenys

Aegithalos concimus

Svilviparus modestus

Hirtmdo rustica
Hirundo daurica

Pycnonotus melanicteries

Pyenonotus lencogenys

Pyvenonotus cafer

. Hypsipetes meelellandii

Hypsipetes leucocephalus

. Hemixos flavala
Prinia criniger

Prinia cinereocapilla

Cisticola juncidis
Zosterops palpebrosus

Troglodvtes troglodvtes

Tesia cvaniventer
Tesia castaneocoronata

Orthotomus sutorius

Cettia flavolivacea

| Cettia brunmifrons

| Phylloscopus collvbita

Phvlloscopus fuscatus

Pinlloscopus affinis

| Phylloscapus reguloides

| Pivlloscopus pulcher

Phyllescopus trochiloides

 Phvlloscopus maculipennis

Phvlloscopus humei
Phvltescopus chioronotus
Seicercus whistleri

Seicercus burkii

pinvlfoscopus xanthoschistos
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Common Name

Chestnut-crowned Warbler

. Black-faced Warbler
. White-throated Laughingthrush

- White-crested Laughing Thrush |

Striated Laughingthrush
Chestnut-crowned
Laughingthrush

Streaked Laughingthrush

Puff-throated Babbler
Rusty-cheeked Scimitar

. Babbler

Streak-breasted Scimitar

. Babbler

Scaly-breasted Wren Babbler

Pygmy Wren Babbler

. Nepal Wren Babbler

Black-chinned Babbler

- Grey-throated Babbler
_ Striped Tit Babbler

. Spiny Babbler

Jungle Babbler
Red-billed Leiothrix

Whiskered Yuhina

. Striped-throated Yuhina
. White-bellied Erpornis

. Rufous-winged Fulvetta

Nepal Fulvetta
Rufous Sibia

Plain Flowerpecker

. Fire-breasted Flowerpecker

Thick-billed Flowerpecker
Purple Sunbird
Green-tailed Sunbird

Black-throated Sunbird

| Crimson Sunbird

Mrs Gould's Sunbird

Scientific name
Seicercus castaniceps

Abroscapus schisticeps

| Garrulax albegularis

Garrulax leucolophus

Garrulax striatus

| Garrulax erythrocephalus
| Garrulax lineatus

| Pellornenm ruficeps

Pomatorhinus ervthrogenys

Pomaterhinus ruficollis

| Proepyga albiventer

Proepvga pusilla

Proepyga immaculate

| Stachyris pyrriops
| Stachyris nigriceps
- Macronous gularis

| Turdoides nipalensis

Turdordes striatus

- Leiothrix lutea

. Yuhina flavicollis

| Yuhina gularis

- Erpornis zantholeucais
. Alcippe castaneceps

| Aleippe nipalensis

Heterphasia capistrata

Dicaeum concolor

Dicaeum ignipectus

| Dicaeum agile
| Nectarinia asiatica
| Aethopyga nipalensis

Aethopvga saturate

Aethopyvga siparaja

Aethopvga gouldiae
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S.N
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276

- Common Name

. Fire-tailed Sunbird

House Sparrow

Eurasian Tree Sparrow

~ White Wagtail
| White-browed Wagtail

- Grey Wagtail

Paddyfield Pipit

Olive-backed Pipit

. Rosy Pipit

Baya Weaver

. Scaly-breasted Munia

. White-rumped Munia

Yellow-breasted Greenfinch
Common Rosefinch

Crested Bunting

Scientific name

Aethopyga ignicanda
Passer domesticus
Passer montanis

| Motacilla alba

Motacilla maderaspatensis
Motacilla cinerea
Anthus rufulus

Anthus hodgsonii

Anthus roseatus

| Plocens philippinus

Lonchura punctulata

Lanchura striata

Carduelis spinoides
Carpodacus ervthrinus

Melophus lathami
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Annex 14.3.9: Potential Birds found in Nagdhunga-Naubise section

Possibly Migration Conservati ~ Natioan!
S.N  Common Name Scientific name Breeding  Habitat _ status _ on Status Status
I Black Francolin | Francolinus francolinus Yes | Forest . Resident | LC LC
2 | Hill Partndge Arborophila torqueola ' No . Forest _ Resident LC  NT
3 Kalij Pheasant | Lophura lencomelanos Yes Forest Resident EE LC
4 Speckled Piculet | Picumnus innominatus Yes ~ Forest Resident | LC LC
5 Rufous Woodpecker | Celeus brachyrus | Yes . Forest Resident LC LC
6  Bay Woodpecker Blvthipicus pyrrhotis | Yes Forest _ Resident | LC | NT
7 | Fulvous-breasted Woodpecker | Dendrocopos macei = - Forest Resident LC LC
8 | Crimson-breasted Woodpecker Dendrocopos cathpharius  Yes Forest | Resident LC LC
9 | Lesser Yellownape Picus chlorolophus | Yes | Forest | Resident LC | LC
10 = Greater Yellownape - Picus flavinucha | Yes - Forest . Resident | LC LC
11 | Grey-headed Woodpecker Picus canus Yes Forest Resident | LC LC
12 | Great Barbet | Megalaima variens Yes | Forest | Resident LC LC
13 Golden-throated Barbet - Megalaima franklinii | Yes | Forest _ Resident LC LC
14 | Blue-throated Barbet Megalaima asiatica Yes Forest . Resident |1¢ LC
15 | Coppersmith Barbet Megalaima haemacephala  Yes | Forest Resident LC LC
16  Common Hoope | Upups epops No . Grassland  Resident | LC | LC
Summer
17 | Chestnut-headed Bee-eater Merops leschenaulti No | Forest visitor | LC LC
Summer
18 ' Green Bee-cater | Merops orientalis ' No | Forest | visitor | LC | LC
19 Common Kingfisher Alcedo arthis Yes . Wetland Resident | LC LC
20 | White-throated Kingfisher | Halcyon smyrnensis Yes - Wetland Resident LC LC
21  Large Hawk Cuckoo | Hierococcyx sparverioides | Yes Forest | Resident | LC | LG
Summer
22 Common Hawk Cuckoo | Hierococcyx varins Yes | Forest | visitor LC LC
Summer
23 | Indian Cuckoo Cuculus micropterus | Yes ~ Forest | visitor | LC | LC
Summer
24 | Eurasian Cuckoo Cuculus canorus | Yes | Forest visitor | LC LC
Summer
35  Oriental Cuckoo | Cuculus saturatns Yes Forest | visitor | LC | LC
Summer
26 | Lesser Cuckoo | Creulus poliocephalus | Yes Forest visitor LC LC
Summer
27 | Grey-bellied Cuckoo | Cacomantis passerinus Yes | Forest | visitor LC LC
Summer
28 | Drongo Cuckoo . Surniculus lngubris Yes - Forest visitor LC LC
29 | Asian Koel | Endvnamys sclopacae Yes Forest | Resident | LC LC
30  Green-billed Malkoha | Phaenicophaeu stristis - Yes | Forest Resident  LC Lc
31  Greater Coucal Centropus sinensis Yes | Forest . Resident | LC LC
32 | Alexandrine Parakeet Psittacula eupatria Yes Forest Resident | LC NT
33 Rose-ringed Parakeet Psittacula krameri Yes Forest | Resident LC LC
34 | Slaty-headed Parakeet Psittacula himalayana Resident LC LC
XXII
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S.N

36
37
38
39
40

35
36

27

8

68
69

70

Common Name
Himalayan Swifilet
House Swifl

Barn Owl

Brown Hawk Owl

- Collared Scops Owl

Eurasian Eagle Owl

- Brown Wood Owl
| Collared Owlet

- Asian Barred Owlet

Spotted Owlet

Rock Pigeon

. Speckleted Wood Pigeon

Oriental Turtle Dove

Spotted Dove

_ Red Collared Dove

Eurasian Collared Dove

. Wedge-tailed Green Pigeon

White-breasted Waterhen

~ Northem Lapwing
. Black Kite

| Himalayan Griffon

Crested Serpent Eagle
Black Eagle

Northern Goshawk

. Shikra

| Besna

. Common Buzzard

. Long-legged Buzzard
| Steppe Eagle

. Bonelli's Eagle

Bootted Eagle

| Mountain Hawk Eagle

Common Kestrel

Eurasian Hobby

| Peregrine Falcon

Great Cormorant

Scientific name

~ Collocalia brevirostris
| Apus mipalensis

. Tvio alba

Ninox scutilata

Ohtus bakkamoena

Bubo bubo

Strix leptogranmica

. Glancidium brodser

Glancidium cuculoides
Athene brama
Columba livia
Columba hodgsomi

Streptopelia orientalis

| Streptopelia chinensis
Streptapelia trangieebarica

| Streptopelia decaocto

] Treron _spfremtrns

Amaurornis phoenicurus

Vanellus vanelfus
Milvus migrans

Gyps himalayensis

- Spilornis cheela

| fetinaetus malayensis
| Accipiter gentilis

. Accipiter badius

| Accipiter virgatus

. Buteo buteo

Buteo rufinus
Aquila nipalensis
Hieraaetus fasciatus

Hieraaetus pennatus

Nisaetus nipalensis

Falco tinnunculs

Falco subbuteo

Falco peregrinus

| Phalacrocorax carbo
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Common Name

~ Little Egret

| Cattle Egret

Indian Pond Heron

Black-crowned Night Heron
Long-tailed Broadbill
Orange-bellied Leafbird

Brown Shrike

. Long-tailed Shrike

Grey-backed Shrike

Eurasian Jay

| Black-headed Jay

Red-billed Blue Magpie

| Rufous Treepie

. Grey Treepie

House Crow

Large-billed Crow

Indian Golden Oriole

Maroon Oriole

. Large Cuckooshrike

Black-winged Cuckooshrike
Long-tailed Minivet

Scarlet Minivet

Bar-winged Flycatcher-shrike

White-throated Fantail
Yellow-bellied Fantail
Black Drongo

Ashy Drongo

Bronzed Drongo

Lesser Racket-tailed Drongo

. Spangled Drongo

Asian Paradise Flycatcher

Blue-capped Rock Thrush

. Chestnut-bellied Rock Thrush

Blue Rock Thrush

Blue Whistling Thrush

Pied Thrush

Scientific name

Egretta garzetta

Bubulcus ibis

| Ardeola grayii

Nveticorax nycticorax

| Psarisamus dalhousiae
| Chioropsis hardhwickii
- Lanius cristatus

| Lanius schach

| Lanius tephronotus

| Garrulus glandarins

- Garrulus lanceolatus

Urocissa ervthrorinvncha

Dendrocitiav vagabunda

Dendrocitta formosae

Corvus splendens

Corvus macrorhivnchos

 Oriolus oriolus

| Oriolus trailli

Coracina macei

Coracina melaschistos
. Pericrocotus ethologus

Pericrocotus flammeus

Hemipus picatus

- RA rr';_:idr.'_ra f_!"l’.t_! oxantha

Dicrurus macrocercus

Dicrurus lencophaens

Dicrurus aenens

Dicrurus remifer

Dicrurus hottentotins

| Terpsiphone paradisi

Monticola cinclorlynchus
Monticola rufiventris
Monticola solitarius

Myvophonus caerulens

Zoothera wardii
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Possibly
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Common Name
Orange-headed Thrush

Scaly Thrush
White-collared Blackbird
Grey-winged Blackbird
Dark-throated Thrush

Dark-sided Flycatcher
Rufous-gorgeted Flycatcher
Taiga Flycatcher
Ultramarine Flycatcher
Grey-headed Canary Flycatcher
Verditer Flycatcher

| Small Niltava
Rufous-bellied Niltava
Blue-throated Flycatcher

Siberian Rubythroat
White-tailed Rubythroat
. Bluethroat
_ Indian Blue Robin
Orange-flanked Bush Robin
Golden Bush Robin
Oriental Magpie Robin
- White-tailed Robin
Black Redstart
Hodgson's Redstan
Blue-fronted Redstart
White-capped Water Redstart
Plumbeous Water Redstart
Little Forktail
Slaty-backed Forktail
Spotted Forktail
| Black-backed Forktail
| Common Stonechat
Pied Bushchat
Grey Bushchat

Chestnut-tailed Starling

Scientific name

Zoothera citrina

Zoothera dauma

Turdus albocinctus

| Turdus boulbonl

Turdus ruficollis

Muscicapa sibirica

Ficedula strophiata
Ficedula albicilla
Ficedula superciliaris

Culicicapa cevionensis

Eumyias thalassina

- Niltava macgrigoriae

Niltava sundara
Cyvornis rubeculoides

Luscinia calliope

Luseinia pectoralis

Luseinia svecica

Luscinia brunnea

Tarsiger rufilatus

Tarsiger chrysaeus

Caopsvehus sanlaris
Cinclidium levcnrum

Phoenicurus ochruros

Phoenicurus hodgsoni

Phoenicurus frontalis

Chaimarrornis

lencocephalus

| Rhvacornis fuliginosus

Enicurus scouleri
Enicurus schistaceus

Enicurus macuwlatus

Enicurus immaculatus

Saxicola torguata

| Saxicola caprata

Saxicola ferrea

Sturnus malabaricus
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Possibly Migration
Breeding ~ Habitat status
Summer
Yes Forest ~ visitor
Winter
No Forest visitor
No - Forest Resident
No . Forest - Resident
Winter
No Forest | visitor
Summer
No . Forest ~ visitor
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Winter
No Forest visitor
Summer
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Winter
| No | Forest | visitor
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Winter
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| Yes Forest | Resident
No . Forest Resident
No - Forest | Resident
Winter
No | Forest visitor
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Yes Wetland Resident
Yes . Wetland | Resident
' No . Wetland . Resident
Yes - Wetland Resident
Yes Wetland Resident
Yes Wetland . Resident
| Yes Grassland Resident
Yes Grassland  Resident
No Grassland Resident
Yes Forest Resident
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Common Name
Common Myna

Jungle Myna

| Chestnut-bellied Nuthatch
Velvet-fronted Nuthatch

White-tailed Nuthatch

. Wallereeper

. Great Tit
Green-backed Tit

. Black-lored Tit

| Black-throated Tit

| Yellow-browed Tit

. Barn Swallow
Red-rumped Swallow
Himalayan Bulbul

| Red-vented Bulbul

. Mountain Bulbul

. Black Bulbul
Striated Prinia

~ Zitting Cisticola

_ Oriental White-eye

Winter Wren

Grey-bellied Tesia

Chestnut-headed Tesia

- Common Tailorbird

Aberrant Bush Warbler

- Grey-sided Bush Warbler
Common Chiffchaff

Dusky Warbler
Tickell's Leaf Warbler
Blyth's Leaf Warbler
Buff-barred Warbler
Greenish Warbler
Ashy-throated Warbler
Hume's Warbler
Lemon-rumped warbler

Whistler's Warbler

Scientific name
Acriclotheres tristis
Acridotheres fuscus
Sitta castanea

Sitta frontalis

Sitra himalavensis

Tichodroma muraria

Parus major

Parus monticolus

Parus xanthogenys

Aegithalas concinmus
Svlviparus modestus

Hirundo rustica

Hirundo daurica

- Pyenonotus lencogenys
. Pycnonotus cafer

| Hypsipetes meclellandii

Huvpsipetes leucocephalus

Prinia criniger

Cisticola juncidis

Zosterops palpebrosus
Troglodytes troglodvies

Tesia cvaniventer
Tesia castaneocoronata

Orthotomus sulorius

Cettia flavolivacea

- Certia brimnifrons

. Phyllescopus collvbita

Phylloscopus fuscatus

| Phylloscapus affinis
- Phviloscopus reguloides

| Pivilescapus pulcher

Phvlloscopus trochiloides

Phvlloscopus maculipennis
- Plylloscopus humei

| Phylloscopus chloronotus

Seicercus whistleri
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Possibly
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Common Name

Golden-spectacled Warbler

Grey-hooded Warbler
Chestnut-crowned Warbler
Black-faced Warbler
White-throated Laughingthrush
White-crested Laughing Thrush

. Striated Laughingthrush

| Chestnut-crowned Laughingthrush
Streaked Laughingthrush

Puff-throated Babbler

. Rusty-cheeked Scimitar Babbler
Streak-breasted Scimitar Babbler
Scaly-breasted Wren Babbler
Pygmy Wren Babbler
Nepal Wren Babbler
Black-chinned Babbler
Grey-throated Babbler
. Spiny Babbler
Red-billed Leiothrix
Whiskered Yuhina
Striped-throated Yuhina
White-bellied Erpornis
Rufous-winged Fulvetta
Nepal Fulvetta
. Rufous Sibia
Plain Flowerpecker
Fire-breasted Flowerpecker
Thick-billed Flowerpecker
| Purple Sunbird
Green-tailed Sunbird
Black-throated Sunbird
' Cnimson Sunbird

Mrs Gould's Sunbird
| Fire-tailed Sunbird

House Sparrow

Eurasian Tree Sparmow

Scientific name

Seicercus burkei

phylloscopus
| xanthoschistos

Seicercus castaniceps
Abroscopus schisticeps
Garrulax albogularis
Garrulax lewcolophus

Garrulax strigitus

 Garrulax ervthrocephalus

Garrulax lineatus

Pellorneum ruficeps

Pomatorhinus
ervthrogenys

Pomatorhinus ruficollis

Proepyga albiventer

| Proepyga pusilla

Proepvea immaculata

- Stachyris pyrrhops

| Stachyris nigriceps

Turdoides nipalensis

Leiothrix lurea

- Yuhina flavicollis

. Yuhina gularis

| Erpornis zantholeucais
- Alcippe castaneceps

| Alcippe nipalensis

| Heterphasia capistrata

Dicaenm concolor

Dicaeum ignipectus
Dicaeun agile
Nectrarinia asiatica

Aethopvga nipalensis

| Aethopyga saturata

- Aethopyga siparaja

Aethopvega gonldiae

| Aethopyga ignicauda

Passer domesticus

Passer montanus

XXVII

Wagal, Lalitpu*

Possibly Migration
_ Breeding  Habitat status
No Forest Resident
- Yes Forest Resident
| No | Forest | Resident
No - Forest Resident
| Yes . Forest - Resident
| Yes Forest Resident
Yes . Forest Resident
| Yes | Forest _ Resident
No . Forest . Resident
- Yes . Forest Resident
_ Yes | Forest Resident
 Yes . Forest Resident
No | Forest Resident
| Yes _ Forest Resident
No Forest | Resident
Yes Forest Resident
Yes . Forest | Resident
| Yes Bushes Resident
| Yes | Forest Resident
Yes . Forest . Resident
No Forest Resident
| Yes . Forest . Resident
. No . Forest ~ Resident
. Yes | Forest . Resident
. No . Forest . Resident
| Yes . Forest Resident
Yes Forest Resident
| Yes . Forest . Resident
| Yes Forest . Resident
. No . Forest | Resident
Yes Forest Resident
Yes Forest Resident
No Forest ~ Resident
No Forest Resident
| Yes | Settlement  Resident
Yes Settlement | Resident
L) ‘_1
u;%/%; » {5’5"&
P oment of N ,,q&\
“'(a@ 000l Infrastoc® e
"f‘f‘@?;é‘a riment of ?-036;@@&
Cperafion Impleme

Conservati
on Status

LC

| LC
| L&

LC

| LC

LC
LC

| Le

LC
LC

| Lc
| LC
| LC

LC
LC
LC

| LC
| Lc

LE
LC

| Lc

LC

| LC

LC

| LC
| Lc
[ Le
| LC
[ Le
| Le

LC

| Le

LC

| LC

LC
LC

Natioanl

| Status

LG

LC

| LC

LC
LC
EC

| Le
e
LC
[Le
| LC
LC

LC
LC
LC

Le
| LC
Lc
LC

LC
LC

LC
B
[ 1c
LC

LC

7e)

LC

e
LC

LC

e
| LC
| LC

LC
LC



220

221

233

224

225

Final Report on Study and Measurement of Air, Noise and Water Quality Across Kathmandu - Naubise - Mungling Alternate Road

= ———————————————————— V0V e e ——— —————————-

Common Name
- White Wagtail
| White-browed Wagtail
Grey Wagtail
Paddyfield Pipit
| Olive-backed Pipit
. Rosy Pipit
Baya Weaver
Scaly-breasted Munia
| White-rumped Munia
Yellow-breasted Greenfinch
. Common Rosefinch

| Crested Bunting

Scientific name

Motacilla alba

Motacilla maderaspatensis

| Moracilla cinerea

Anthus rufulus
Anthus hodgsonii

Anthus roseatus

| Ploceus philippinus
. Lonchura puncinlata
| Lanchura striata

| Carduelis spinoides

Carpodacus ervthrinus

Melophus lathami

Ooperation Ing&™
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Common Name
Black Francolin

Kalij Pheasant

. Speckled Piculet

Rufous Woodpecker

- Fulvous-breasted Woodpecker
. Lesser Yellownape

_ Greater Yellownape

Grey-headed Woodpecker
Great Barbet
Blue-throated Barbet
Coppersmith Barbet
Common Hoope
Chestnut-headed Bee-eater

Common Kingfisher

| White-throated Kingfisher

Large Hawk Cuckoo

Indian Cuckoo

Eurasian Cuckoo

Grey-bellied Cuckoo

| Asian Koel

- Green-billed Malkoha

Alexandrine Parakeet

| Rose-ringed Parakeet

. Slaty-headed Parakeet

Himalayan Swiftlet
House Swift

Barn Owl

Asian Barred Owlet

Spotted Owlet

~ Rock Pigeon

Oriental Turtle Dove

. Spotted Dove

Red Collared Dove
Eurasian Collared Dove

White-breasted Waterhen

Drrgy Dapariment o %5 "

0peration
Jiwagal, LaW?

Possibly
Scientific name Breeding  Habitat
Francolinus francolines — Yes Forest
Lophura lewcomelanos | Yes Forest
Picumnus innominatus Yes Forest
Celens braclhyurns | Yes . Forest
Dendrocopos macei Yes Forest
| Picus chlorolophus | Yes - Forest.
Picus flavinucha | Yes Forest
Picus canus - Yes - Forest
Megalaima variens Yes Forest
| Megalaima asiatica . Yes | Forest
Megalaima
- haemacephala - Yes - Forest
- Upnps epops - No Grassland
| Merops leschenaulti ~ No ~ Forest
 Alcedo atthis Yes . Wetland
 Halcyon smyrnensis | Yes Wetland
Hierococcyx
| sparverioides Yes Forest
| Cuculus micropterus | Yes | Forest
Cuculus canorus | Yes Forest
. Cacomantis passerinis Yes - Forest
| Endynamys sclopacae | Yes - Forest
| Phaenicophaeu stristis ~ Yes Forest
| Psittacula eupatria Yes Forest
Psittacula krameri | Yes . Forest
Psittacula himalavana  Yes . Forest
| Collocalia brevirostris | No Forest
Apus nipalensis Yes Settlement
| Tvto alba Yes - Settlement
Glaucidium cuctloides Yes Forest
Athene brama Yes Forest
Columba livia Yes Settlement
Streptopelia orientalis Yes Forest
Strepropelia chinensis Yes | Forest
Streptopelia
tranguebarica | Yes Forest
Streptopelia decaocto Yes - Forest
lmaurornis phoenicurus ~ Yes  Wetland
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Annex 14.3.10: Potential Birds species found in proposed Sisne Khola-Dharke section
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 Common Name

- Black Kite

Himalayan Griffon

Crested Serpent Eagle

 Shikra

 Common Buzzard

Long-legged Buzzard

. Steppe Eagle

| Bonelli's Eagle

Bootted Eagle

. Common Kestrel

| Little Egret

Cantle Egret
Indian Pond Heron

Orange-bellied Leafbird

. Long-tailed Shrike

Grey-backed Shrike

~ Red-billed Blue Magpie
| Rufous Treepie

| Grey Treepie

. House Crow

~ Large-billed Crow

. Indian Golden Oriole

- Maroon Oriole

Large Cuckooshrike

Long-tailed Minivet

| Scarlet Minivet

- Bar-winged Flycatcher-shrike

White-throated Fantail

Yellow-bellied Fantail

~ Black Drongo

Ashy Drongo
Bronzed Drongo
Spangled Drongo

Asian Paradise Flycatcher

. Blue-capped Rock Thrush

Chestnut-bellied Rock Thrush

Scientific name
Milvus migrans

Gyps himalavensis

~ Spilornis cheela

Aceipiter badius

Buteo buteo

- Buteo rufinus
| Aquila nipalensis
| Hieragetus fasciatus

Hieraaetus pennaius

Falco tinnunculs

| Egreita garzetta

Bubuwlcus ibis

Ardeola gravii

. Chioropsis hardwickii

- Lanius schach

| Lanius tephronotus

| Urocissa erythrorhyncha

Dendrocittay vagabunda |

Dendracitta formosae

Corvus splendens

Corvus macrorhynchos

Oriolus oriolus

Oriolus trailli
Coracina macei

| Pericrocotus ethologus

Pericrocotus flanmens

| Hemipus picatus

_ Rhipidura albicollis

Rhipidura hypoxantha

Dicrurus macrocercus

Dicrurus levcophaeus
| Dicrurus aeneus

| Dicrurus hottentottus

Terpsiphone paradisi
Monticola

cinclorivnelins

Monticola rufiventris
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Possibly Migration " Conservati | Natioan|
S.N  Common Name Scientific name Breeding  Habitat status on Status Status
72 Blue Rock Thrush Monticola solitarius ' No . Forest Resident LC LC
73 Blue Whistling Thrush - Myvophenus caerulens Yes - Forest Resident | EC | LC
Summer
74 | Orange-headed Thrush Zoothera citrina | Yes . Forest ~ visitor LC LC
75  Scaly Thrush Zoothera dauna No Forest Winter visitor | LC LC
76 Dark-throated Thrush Turdus ruficollis ' No - Forest Winter visitor  LC LC
Summer
77 | Dark-sided Flycatcher Muscicapa sibirica | No | Forest visitor LC LC
78 | Rufous-gorgeted Flycatcher Ficedula strophiata  No _Forest Resident | LC | LC
79 | Taiga Flycatcher Ficedula albicilla ~No - Forest . Winter visitor | LC | LC
80  Grey-headed Canary Flycatcher Culicicapa cevlonensis Yes Forest. . Resident LC LC
81 | Verditer Flycatcher | Emmyias thalassing Yes Forest ~ Resident | LC LC
82 | Small Niltava Niltava macgrigoriae | Yes | Forest Resident LC | LC
83  Rufous-bellied Niltava | Niltava sundara  No Forest Resident | LC | LC
Summer
84 Blue-throated Flycatcher . Cyvornis rubeculoides . No | Forest  visitor LC LC
85  Siberian Rubythroat Luscinia calliope | No . Forest Winter visitor | LC LC
86  Bluethroat Luscinia svecica No Forest . Winter visitor | LC LC
87 | Orange-flanked Bush Robin - Tarsiger rufilatus No . Forest | Resident LC LC
88 | Oriental Magpie Robin | Copsychus saularis  Yes - Forest . Resident LC LC
89  Black Redstart | Phoenicurus ochruros No Forest Resident LC | LC
90 Hodgson's Redstart Phoenicurus hodgsoni | No | Forest . Winter visitor  LC LC
91  Blue-fronted Redstart  Phoenicurus frontalis  No . Forest . Resident LC | LC
Chaimarrornis
92  White-capped Water Redstart - leucocephalus | Yes Wetland | Resident LC LC
93  Plumbeous Water Redstart | Rhyacornis fuliginosus | Yes ~ Wetland Resident | LC | LE
94 | Slaty-backed Forktail Enicurus schistaceus  Yes Wetland Resident | LC | LC
95  Spotted Forktail Enicurus maculatus | Yes . Wetland | Resident EC | LC
96 | Common Stonechat | Saxicola torquata | Yes Grassland Resident | LC LC
97 | Pied Bushchat | Saxicola caprata | Yes . Grassland ' Resident | LC | LC
98 | Grey Bushchat Saxicola ferrea . No | Grassland | Resident LC | LC
99 | Chestnut-tailed Starling Sturnus malabaricus Yes Forest . Resident LC LC
100 = Common Myna Acridotheres tristis Yes Settlement Resident LC LC
101 Jungle Myna Acridotheres fuscus Yes ~ Settlement Resident LC | LC
102 Chestnut-bellied Nuthatch Sitia castanea Yes Forest . Resident LC LC
103 Velvet-fronted Nuthatch Sitta frontalis Yes Forest - Resident | LC | LC
104 Great Tit Parus major Yes Forest Resident | LC LC
105 ' Green-backed Tit - Parus monticolus | Yes . Forest . Resident | LC LC
106 Black-lored Tit | Parus xanthogenys | Yes . Forest Resident LC LC
107 | Bamn Swallow Hirundo rustica Yes . Settlement Resident LC LC
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120
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131 |
132
133
134

136
137
138
139
140
141

142 |

143

Common Name
Red-rumped Swallow
Himalayan Bulbul
Red-vented Bulbul
Black Bulbul

Striated Prinia
Zitting Cisticola

Oriental White-eye

5 | Common Tailorbird

Common Chiffchaff
Dusky Warbler
Tickell's Leaf Warbler
Blyth's Leaf Warbler
Buff-barred Warbler

Greenish Warbler

Hume's Warbler

. Lemon-rumped warbler

. Golden-spectacled Warbler

- Grey-hooded Warbler

Chestnut-crowned Warbler

White-crested Laughing Thrush

. Striated Laughingthrush
. Puff-throated Babbler

Rusty-cheeked Scimitar Babbler
Black-chinned Babbler
Grey-throated Babbler

Spiny Babbler

Red-billed Leiothrix

5 | Whiskered Yuhina

Striped-throated Yuhina
White-bellied Erpornis

Nepal Fulvetta

. Rufous Sibia

| Plain Flowerpecker

Fire-breasted Flowerpecker
Thick-billed Flowerpecker
Purple Sunbird

 Possibly
_ Scientific name _ Breeding  Habitat
~ Hirundo daurica | Yes Settlement
Pyvenonotus leucogenvs  Yes . Forest
| Pvenonotus cafer | Yes | Forest
Hypsipetes
| lewcocephalus | Yes . Forest
Printa criniger Yes . Grassland
Cisticola juncidis | Yes Agricultureland
| Zosterops palpebrosus | Yes Forest
Orthotomus sutorius Yes Bushes
FPhylloscopus collybita | No Bushes
| Phvilescopus fuscatus No . Bushes
| Phylloscopus affinis No Forest
Phylloscopus reguloides | No - Forest
| Phylloscopus pulcher  No | Forest
Phyiloscopus
 trochiloides No Forest
 Phylloscopus humet No . Forest
Phylloscopus
. chloronotus . No | Forest
| Seicercus burkii | No | Forest
phviloscopus
~ xanthoschistos | Yes Forest
Seicercus castaniceps | No - Forest
| Garrulax lewcolophus Yes | Forest
. Garrulax striatus | Yes - Forest
Pellorneum ruficeps | Yes - Forest
Pomatorhinus
| ervthrogenys Yes | Forest
| Stachyris pyrrhops  Yes  Forest
Stachyris nigriceps | Yes . Forest
Turdoides nipalensis Yes . Bushes
| Leiothrix lurea ' Yes Forest
Yuhina flavicollis . Yes Forest
Yuhina gularis  No | Forest
| Erpornis zantholencais Yes Forest
- Alcippe nipalensis | Yes Forest
Heterphasia capistrata No . Forest
Dicaeum concolor | Yes Forest
Dicaenm ignipectus Yes Forest
| Dicaenm agrle | Yes Forest
Nectarinia asiatica Yes Forest
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| Resident
Winter visitor

~ Winter visitor
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. Resident
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| Resident
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. Resident

. Resident
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~ Resident

. Resident
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_ Resident

~ Resident
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. Resident

Resident
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147 |

148
149
150
151
152
153
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155

156 |

~ Common Name

Black-throated Sunbird

- Crimson Sunbird

| House Sparrow

Eurasian Tree Sparrow

White Wagtail

White-browed Wagtail

. Grey Wagtail

Paddyfield Pipit
Olive-backed Pipit

Baya Weaver

~ Scaly-breasted Munia

White-rumped Munia

Crested Bunting

| Scientific name

Aethopyga saturata
| Aethopyga siparaja
| Passer domesticus
~ Passer montanus

Meotacilla alba

Moracilla
| maderaspatensis

| Moracifla cinerea

| Anthus rufulus
Anthus hodgsonii

| Placeus philippinus

| Lonchura punctulata

| Lanchura striata

Melophus lathami
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Possibly

. Breeding

Yes
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| Yes
| No
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- No
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Migration

Habitat status
Forest Resident
Forest Resident
Settlement . Resident

- Settlement . Resident
Wetland Winter visitor
Wetland . Resident

. Wetland _ Resident

_ Agricultureland  Resident
Forest . Resident
Agricultureland | Resident

| Agricultureland | Resident

. Agriculureland | Resident
Agricultureland | Resident
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Annex 14.3.11: Potential Birds found in proposed Naubesi-Mugling section

Common Name

. Black Francolin
Red Junglefowl
Kalij Pheasant

| Bar-headed Goose
Ruddy Shelduck

. Gadwall

| Eurasian Wigeon
Mallard
Common Teal

| Red-crested Pochard

- Common Pochard

| Ferruginous Pochard
Common Merganser

. Speckled Piculet

. Rufous Woodpecker
Fulvous-breasted Woodpecker

~ Lesser Yellownape
Greater Yellownape
Grey-headed Woodpecker

- Great Barbet
Lineated Barbet
Blue-throated Barbet

| Coppersmith Barbet

' Common Hoope
- Chestnut-headed Bee-eater

Green Bee-eater
Common Kingfisher
White-throated Kingfisher
Crested Kingfisher

. Pied Kingfisher

Common Hawk Cuckoo
_Indian Cuckoo

Eurasian Cuckoo

Grey-bellied Cuckoo

Drongo Cuckoo

Scientific name

Francolinus francolinus

| Gallus gallus

- Lophura leucomelanos

Anser indicus

Tadorna ferruginea

Anas strepera

| Anas penelope

Anas platvrhvichos

Anas crecca

Rhodonessa rufina
Aythya ferina
Avthva nvroca

Mergus merganser

Picumnus innominatus

Celeus brachyurus

Dendrocopos macei

FPicus chlorolophus

Picus flavinucha

Picus canus

| Megalaima variens

| Megalaima lineara

Megalaima asiatica

| Megalaima haemacephala
| Uptips epops
- Merops leschenaulti

 Merops orientalis

Alcedo atthis

Halcyon smyrnensis

Megacervle lugubris

Cenvie rudis
Hierococcyx varius

Crculus micropterus

Criculus canorus
Cacomantis passerms

Surniculus lugubris
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Possibly
Breeding  Habitat
Yes Forest
Yes Forest

| Yes Forest

. No - Wetland

| No Wetland

- No Wetland

. No . Wetland
No Wetland
No Wetland

' No . Wetland
No . Wetland

. No . Wetland

 No . Wetland

~ Yes Forest

| Yes | Forest

| Yes Forest

| Yes Forest
Yes Forest
Yes Forest
Yes | Forest
Yes Forest

| Yes Forest
Yes | Forest

' No  Grassland
No - Forest
No | Forest
Yes Wetland
Yes Wetland
Yes Wetland

| Yes Wetland

| Yes . Forest
Yes Forest
Yes Forest
Yes | Forest
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Migration

. status
. Resident

~ Resident

Resident

Winter visitor
| Winter visitor |
Winter visitor

| Winter visitor | LC

Winter visitor

. Winter visitor
. Winter visitor

Winter visitor

Winter visitor

Winter visitor |
~ Resident LC
| Resident

. Resident

Resident

Resident

_ Resident

Resident

Resident

. Resident

Resident

| Resident

Summer

| visitor

Summer
visitor

- Resident

Resident
Resident

Resident
Summer

| visitor

Summer
visitor
Summer
visitor
Summer

| visitor

Summer
visitor

Conservation
Status

LC

| LC
| LC
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LC

LC
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|LC
U
| NT
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Common Name

Asian Koel

. Sirkeer Malkoha
| Green-billed Malkoha

Greater Coucal

- Alexandrine Parakeet

Rose-ringed Parakeet
Slaty-headed Parakeet

Plum-headed Parakeet

| Himalayan Swiftlet

| House Swift

Barn Owl

Brown Hawk Owl

| Collared Scops Owl

. Eurasian Eagle Owl

Brown Wood Owl
Collared Owilet

~ Asian Barred Owlet

Jungle Owlet

| Spotted Owlet

Rock Pigeon
Oriental Turtle Dove
Spotted Dove

Red Collared Dove

Eurasian Collared Dove

. Yellow-footed Green Pigeon

| White-breasted Waterhen

Common Greenshank

. Common Sandpiper

Little Stint

 Ibisbill
- Little Ringed Plover

. Northern Lapwing

River Lapwing
Red-wattled Lapwing
Grey-headed Lapwing
Black-bellied Tern

Black Kite

Scientific name

Eudvnamys sclopacae
Phaenicophaeus
leschenaultii

Phaenicophaeu stristis

Centropus sinensis

| Psittacula eupatria

Psittacula krameri
Psittacula himalayana
Psittacula cvanocephala
Collocalia brevirostris

Apus nipalensis

| Tvto alba

Ninox scutulata

| Otus bakkamoena

Bubo bubo
Strix leptogrammica

Glancidium brodiei

Glancidium cuculoides
- Glaucidium radiatum
Athene brama

. Columba livia

Streptopelia orientalis

Streptopelia chinensis

| Streptopelia tranquebarica

Streptopelia decaocto

Treron phoenicoptera

Amaurornis phoenicurus

| Tringa nebularia

Actitis hvpoleucos

- Calidris minuta

Ibidorhyncha struthersii

Charadrius dubius

| Vanellus vanellus

Vanellus duvancelii

Vanellus indicus

| Vanellus indicus

Sterna acuticawda

Milvus migrans
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Yes Forest

| Yes . Wetland
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Possibly Migration Conservation = Natioan|
SN Common Name Scientific name . Breeding  Habitat status Status. Status.

73 Brahminy Kite Haliastur indus No Forest Resident - LC CR
74  Egyptian Vulture Neophron percnopterus Yes | Forest ~ Resident  EN vu
75 White-rumped Vulture Gyps bengalensis Yes . Forest ~ Resident CR | CR
76 = Himalayan Griffon Gyps himalavensis No Forest . Resident NT | YU
77 | Cinereous Vulture Aegypins monachus ~ No . Forest Winter visitor | NT ' EN
78 | Red-headed Vulture | Sarcogyps calvus Yes Forest | Resident CR | EN
79 | Crested Serpent Eagle | Spilornis cheefa | Yes Forest Resident LC | LC
80 | Northern Goshawk Accipiter gentilis ' No . Forest Winter visitor  LC LLC
81  Shikra | Accipiter badius Yes | Forest | Resident LC LG
82  Besm Accipiter virgatus Yes Forest Resident LC LLC
83  Oriental Honey-buzzard Pernis ptilorivneus | No . Forest | Resident LC LC
84  Common Buzzard | Buteo buteo No  Forest . Winter visitor | LC LC
85 | Long-legged Buzzard | Buteo rufinus ~ No | Forest . Winter visitor  LC | LC
86 = Greater Spotted Eagle - Aquila clanga . No _ Forest Winter visitor VU | Vu
87 | Steppe Eagle | Aquila nipalensis ' No Forest Winter visitor ~ EN - LC
88 | Bootted Eagle Hieraaetus pennatus . No | Forest . Winter visitor | LC LEC
89 | Collared Falconet | Microhierax caerulescens Yes . Forest Resident | LC | LC
90 = Common Kestrel | Faleo tinnunculs | Yes _ Forest . Resident LC LLC
91 | Eurasian Hobby . Falco subbuteo ~ No Forest . Winter visitor  LC | LC
92  Peregrine Falcon Falco peregrinus Yes Forest . Resident | LC | LC
93  Great Cormorant Phalacrocorax carbo No ~ Wetland . Winter visitor ~ LC | LC
94  Little Egret | Egretta garzetta | Yes Wetland . Resident | LC LC
95 . Cattle Egret | Bubulcus ibis | Yes | Agricultureland  Resident | LC L LC
96 | Grey Heron - Ardea cinerea Yes . Wetland Resident | LC | LC
97 | Indian Pond Heron Ardeola grayii . Yes Wetland Resident LC LC

Summer
98 | Little Heron | Butorides striatus | Yes | Wetland | visitor | LC LC

Summer
99  Black-crowned Night Heron | Nyeticorax nyeticorax | Yes Wetland visitor | LC LC
100 Asian Woollyneck | Ciconia episcopus - Yes . Wetland Resident L vVu NT

Summer
101 ' Indian Pitta Pitta brachvura Yes Forast ~ visitor | LC LC
102 Long-tailed Broadbill Psarisomus dalhousiae  Yes | Forest Resident LC | LC
103 Golden-fronted Leafbird Chloropsis aurifrons | Yes ~ Forest Resident LC LC
104 | Orange-bellied Leafbird Chloropsis hardwickir Yes Forest Resident LC L LG
105 = Brown Shrike Lanius cristatus No Forest Winter visitor ~ LC | LC
106  Long-tailed Shrike Lanius schach | Yes Forest Resident LC LC
107 | Grey-backed Shrike - Lanius tephronotits No Forest Winter visitor  LC LC
108 | Red-billed Blue Magpie Urocissa ervthrorlyncha Resident LC L
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SN
109
110

132

133

134 |

135
136
137
138

139

140

Common Name
Common Green Magpie
Rufous Treepie

Grey Treepie

House Crow
Large-billed Crow

Ashy Woodswallow

. Indian Golden Oriole

Maroon Oriole
Black-winged Cuckooshrike
Long-tailed Minivet

Scarlet Minivet

| Bar-winged Flycatcher-shrike
- White-throated Fantail

. Black Drongo

| Ashy Drongo

| Bronzed Deongs

Lesser Racket-tailed Drongo

Spangled Drongo

. Asian Paradise Flycatcher
. Common lora

| Brown Dipper

| Blue Rock Thrush

Blue Whistling Thrush

Orange-headed Thrush

. Scaly Thrush

Dark-throated Thrush

Taiga Flycatcher

Ultramarine Flycatcher
Grey-headed Canary Flycatcher
Verditer Flycatcher

Small Niltava

Rufous-bellied Niltava
Blue-throated Flycatcher

Siberian Rubythroat

. White-tailed Rubythroat

Bluethroat

. Scientific name

Cissa chinensis

Dendvrocitiav vagabunda

| Dendrocitta formosae

- Corvus splendens

Corvus macroriiynchos

Artamus fuscus

Oriolus oriolus

Oriolus traflli

Coracina melaschistos
| Pericrocotus ethologus

Pericrocotus flammeus

Hemipus picatus

 Rhipidura albicollis
- Dicrurus macrocercus

. Dicrurus lencophaeus

Dicrurus aeneus

Dicrurus remifer

Dicrurus hottentortus

Terpsiphone paradisi

| Aegithina tiphia

Cinclus pallasii

Monticola solitarius

Myvophonus caeruleus

| Zoothera citrina

Zoothera dawma

Turdus ruficollis

| Ficedula albicilla

- Ficedula superciliaris
| Culicicapa cevlonensis
 Eumyias thalassing

- Niltava macgrigoriae

| Niltava sundara

Cvornis rubeculoides

Luscinia calliope
Luscinia pectoralis

Luscinia svecica
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Summer
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Summer
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Summer
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Summer
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S.N
145
146
147
148
149

150 |

151 |

135

156

157 |

158
159

160 |

161
162
163
164
165

166

167

168 |

169
170
171

172

177
178
179
180
181

Common Name
Indian Blue Robin
Oriental Magpic Robin

White-tailed Robin

_Black Redstart

Hodgson's Redstart

Blue-fronted Redstart

White-capped Water Redstart
Plumbeous Water Redstart

. Slaty-backed Forktail
. Spotted Forktail

| Black-backed Forktail

Common Stonechat
Pied Bushchat

Grey Bushchat
Chestnut-tailed Starling

Brahminy Starling

. Common Myna

~ Jungle Myna

~ Hill Myna
Chestnut-bellied Nuthatch

Velvet-fronted Nuthatch

Wallcreeper

| Great Tit

Green-backed Tit

. Black-lored Tit

Barn Swallow

. Red-rumped Swallow

Black-crested Bulbul

Himalayan Bulbul

- Red-vented Bulbul

Black Bulbul
Ashy Bulbul
Striated Prinia

Grey-crowned Prinia

| Zitting Cisticola

~ Oriental White-eye

Common Tailorbird

Scientific name
Luscinia brunnea
Copsychus sanlaris

Cinclidinm leuctrium

Phoenicurus ochruros

Phoenicurus hodgsoni

Phoenicurus fromalis

Chaimarrornis
lencocephalus

Rhyvacornis fuliginosus

Enicurus schistaceus
| Enicurus maculatus

| Enicurus immaculatus

Saxicola torquata

Saxicola caprata

Saxicola ferrea

Sturnus malabaricus

Sturnus Pag odarum

| Acridotheres tristis
 Acridotheres fuscus

| Gracula religiosa

Sitta castanea

- Sitta frontalis

Tichodroma muraria

Parus major

Parus monticolus
- Parus xanthogenys

Hirundo rustica

Hirundo daurica

Pyenonotus melanicterus

Pyenonotus lencogenys

~ Pycnonotus cafer
Huypsipetes leucocephalus

| Hemixos flavala

Prinia criniger

Prinia cinereocapilla

| Cisticola juncidis

Zosterops palpebrosus

Orthotomus sutorius
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182
183
184
185
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189
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192

193

194
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196

197

198

199 |

205
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207
208

209

Common Name
Aberrant Bush Warbler
Common Chiffchaft’
Dusky Warbler
Tickell's Leaf Warbler

| Blyth's Leaf Warbler

Greenish Warbler

Hume's Warbler
Lemon-rumped warbler
Whistler's Warbler
Golden-spectacled Warbler
Grey-hooded Warbler

Chestnut-crowned Warbler

. White-crested Laughing Thrush

Puft-throated Babbler
Rusty-cheeked Scimitar Babbler
Scaly-breasted Wren Babbler
Pygmy Wren Babbler

Nepal Wren Babbler

- Black-chinned Babbler
. Grey-throated Babbler

Striped Tit Babbler

. Spiny Babbler

Jungle Babbler
Red-billed Leiothrix

. Whiskered Yuhina

| White-bellied Erpornis

Nepal Fulvetta

Plain Flowerpecker
Fire-breasted Flowerpecker
Thick-billed Flowerpecker
Purple Sunbird
Black-throated Sunbird
Crimson Sunbird

House Sparrow

Eurasian Tree Sparrow

White Wagtail

White-browed Wagtail

Scientific name
Cettia flavolivacea

Phvifoscopus collvbira

| Phvlfoscopus fuscatus

Pivlloscopus affinis
Phvlloscopus reguloides

Piwvlloscopus trochiloides

| Phyvitescopus humei

Phviloscopus chloronotus

 Seicercus whistleri

Seicercus burkii

phylloscopus
xanthoschistos

Seicercus castaniceps

Garrulax leucolophus

| Pellorneum ruficeps

Pomatorhinus

 envthrogenys

Pnoepyega albiventer

Proepyvga pusilla

Proepvga immaculata

Stachyris pvrrhops
Stachyris nigriceps

Macronous gularis

| Turdoides nipalensis
| Turdoides striatus

| Leiothrix tutea
| Yuhina flavicollis

Erpornis zantholeucais

Aleippe nipalensis

Dicaeum concolor

Dicaenm ignipectus
Dicaenm agile

Nectarinia asiatica

Aethopyga satrata

Aethopvga siparaja

Passer domesticus

Passer montanus

- Motacifla alba

Motacilla maderaspatensis
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Possibly Migration Conservation  Natioan!|
S.N  Common Name Scientific name | Breeding  Habitat | status - Status Status
219  Grey Wagtail  Motacilla cinerea - No ~ Wetland . Resident | LC | LC
220  Paddyfield Pipit Anthus rufifus Yes Agricultureland ~ Resident LC | LC
221 Olive-backed Pipit - Anthus hodgsonii ' No Forest Resident LC LC
222 Rosy Pipit - Anthus roseatus No ~ Wetland Resident | LC LC
223 Baya Weaver | Ploceus philippinus | Yes | Agricultureland |~ Resident | LC LC
224 | Scaly-breasted Munia | Lonchura punctulata | Yes . Agricultureland | Resident | LC LC
225 | White-rumped Munia | Lanchura striata | Yes . Agricultureland | Resident LC | LC
226  Common Rosefinch | Carpodacus erythrinus ' No . Forest | Resident | LC | LC
227 | Crested Bunting Medophus lathami | No | Agriculureland | Resident L L
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Annex 14.3.12: Potential Birds found along proposed Benighat-Phisling Section

S.N

2

Common Name
Black Francolin
Red Junglefowl
Kalij Pheasant
Bar-headed Goose

- Ruddy Shelduck

. Gadwall
Eurasian Wigeon
Mallard
Common Teal
Red-crested Pochard
Common Pochard
Ferruginous Pochard
Common Merganser
Speckled Piculet
Rufous Woodpecker
Fulvous-breasted Woodpecker
Lesser Yellownape
Greater Yellownape
Grey-headed Woodpecker
Great Barbet

| Lineated Barbet

| Blue-throated Barbet

| Coppersmith Barbet
Common Hoope
Chestnut-headed Bee-eater

. Green Bee-eater
Common Kingfisher

| White-throated Kingfisher

. Crested Kingfisher
Pied Kingfisher

~ Indian Cuckoo
Eurasian Cuckoo

Grey-bellied Cuckoo

Scientific name

Francolinus francolinus

Gallus gallus

Lophura lencomelanos

- Anser indicus

Tadorna ferruginea
Anas strepera
Anas penelope
Anas platvrivnchos

Anas crecca

. Rhodonessa rufina

Avthva ferina

~ Avthva nyroca

| Mergus merganser

| Picunmus innominaius
- Celeus brachyurus

 Dendrocopos macei

Picus chlorolophus

Picus flavinucha

Picus canus

Megalaima variens

. Megalaima lineata

Megalaima asiatica

Megalaima
haemacephala

Upups epops
Merops leschenaunlti
Merops orientalis
Aleedo atthis
Halcyon smyrnensis
Megaceryle fugubris

Ceryle rudis

Cuweulus micropterus

Cuculus canorus

Cacomantis passerinus
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S.N
34
35

36
37

48
49

50 |

51

53

54
55

56 |

57
58

59
60

61

63

64

67

68

- Common Name

| Drongo Cuckoo

Asian Koel

. Sirkeer Malkoha

Green-billed Malkoha

| Greater Coucal

Alexandrine Parakeet

| Rose-ringed Parakeet
| Slaty-headed Parakeet

Plum-headed Parakeet

House Swifl

| Barn Owl
. Brown Hawk Owl

Eurasian Eagle Owl
Brown Wood Owl

| Collared Owlet
| Asian Barred Owlet

Spotted Owlet

. Rock Pigeon
2 Oriental Turtle Dove

. Spotted Dove

Red Collared Dove
Eurasian Collared Dove
White-breasted Waterhen

Common Greenshank

| Common Sandpiper

Little Stint

 Ibisbill

Little Ringed Plover

Northem Lapwing

- River Lapwing

Red-wattled Lapwing

Grey-headed Lapwing

| Black Kite

- Egyptian Vulture

Himalayan Griffon

Scientific name

- Surniculus lugubris

Eudynamys selopacae
Phaenicophaeus
leschenaultii

| Phaenicophaeu stristis

| Centropus sinensis

| Psittacula enpatria

| Psittacula kramert

| Psittacula himalayana
 Psittacula cyanocephata
| Apus nipalensis

| Tvro alba

. Ninox scutvlata

Bubo bubo

_ Strix leptogrammica

| Glaucidium brodiei

- Glaucidium cuculoides
- Athene brama

| Columba livia

Streptopelia orientalis

Strepropelia chinensis
Strepropelia

tranquebarica

Strepropelia decaocto

Amaurornis phoenicurus

| Tringa nebularia

Actitis hypoleucos

. Calidris minuta

_ Ibidorhvncha struthersii
| Charadrius dubius

| Vanellus vanellus
 Vanellus duvaucelii

Vanellus indicus

Vemellus indicus

Milvus migrans

Neoplron percnoprerus

Gvps himalavensis
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100
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~ Common Name

Crested Serpent Eagle
Northern Goshawk
Shikra

Besra

- Oriental Honey-buzzard

- Common Buzzard

Long-legged Buzzard

| Greater Spotted Eagle
. Steppe Eagle

- Bootted Eagle

Collared Falconet
Common Kestrel
Great Cormorant
Little Egret
Cattle Egret

. Indian Pond Heron

Little Heron

~ Asian Woollyneck

Long-tailed Broadbill
Golden-fronted Leafbird
Orange-bellied Leafbird

. Long-tailed Shrike

Grey-backed Shrike

2 Red-billed Blue Magpie

Common Green Magpie
Rufous Treepie

House Crow
Large-billed Crow
Ashy Woodswallow

Indian Golden Oriole

Black-winged Cuckooshrike

. Long-tailed Minivet

Scarlet Minivet

Bar-winged Flycaicher-shrike

White-throated Fantail
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Scientific name

Spilornis cheela

Accipiter gentilis

Aceipiter badius

Accipiter virgatus

Pernis ptilorhyncus

Buteo buteo

Buteo rufinus

- Aquila clanga

| Aquila nipalensis

Hieraaetus pennatus
Microhierax

caerulescens

Falco tinmunculs

Phalacrocorax carbo
Egretia garzetta
Bubulcus ibis

Ardeola gravii

| Butorides striatus

Ciconia episcopus

| Psarisomus dalhousiae
| Chloropsis aurifrons
 Chloropsis hardhwickii
| Lanius schach

| Lanius tephronotus

| Urocissa ervthrorhyncha

Cissa chinensis

Dendrocittav vagabunda

Corvus splendens

| Corvus macrorhvnchos

Artamus fuscus

Oriolus oriolus

Coracina melaschistos

Pericrocotus ethologus

Pericrocotus flammeus
Hemipus picatus

Rhipidura albicollis
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110
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15 |

116
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18 |

135 |
136 |

137
138

Common Name

- Black Drongo

Ashy Drongo
Bronzed Drongo
Lesser Racket-tailed Drongo

Spangled Drongo

Asian Paradise Flycatcher

Common lora

Blue Whistling Thrush

- Orange-headed Thrush

Scaly Thrush

Dark-throated Thrush
Taiga Flycatcher

Ultramarine Flycatcher

Grey-headed Canary Flycatcher

Verditer Flycatcher

- Small Niltava

Rufous-bellied Niltava

| Blue-throated Flycatcher

Siberian Rubythroat

~ Bluethroat
| Oriental Magpie Robin
| Black Redstart

| Hodgson's Redstart

Blue-fronted Redstart

White-capped Water Redstart
Plumbeous Water Redstart
Slaty-backed Forktail
Spotted Forktail

Common Stonechat

. Pied Bushchat

. Grey Bushchat

Chestnut-tailed Starling
Brahminy Starling
Common Myna

Jungle Myna

Scientific name

Dicrurus macrocercus

Dicrurns lewcophaeus

Dicrurus aeneus
Dicrurus remifer
Dicrurus hottentotius
Terpsiphone paradisi

Aegithina tiphia

| Mvophonus caerulens

Zoothera citrina

Zoothera dauma

| Turdus ruficollis

| Ficedula albicilla

| Ficedula superciliaris
| Culicicapa cevionensis
- Eumyias thalassina

- Niltava macgrigoriae

Niltava sundara
Cyornis rubeculoides

Luscinia calliope

Luscinia svecica

Copsyehus saularis

Phoenicurus ochruros

| Phoenicurus hodgsoni

Phoenicurus frontalis

| Chaimarrornis
 leucocephalus

Riwacornis fuliginosus

Enicurus schistacens

Enicurus maculatus
Saxicola torquara

Saxicola caprata

 Saxicola ferrea
Sturnus malabaricus
Sturnus pagodarum

 Acridotheres tristis

Acridotheres fuscus
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5 | Black-crested Bulbul
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Common Name
Chestnut-bellied Nuthaich
Velvet-fronted Nuthatch
Great Tit

Black-lored Tit

Barn Swallow

Red-rumped Swallow

. Himalayan Bulbul
Red-vented Bulbul
Ashy Bulbul

- Striated Prinia

Oriental White-eye

Common Tailorbird

Common Chiffchaff

Dusky Warbler
Blyth's Leaf Warbler

Greenish Warbler

Grey-hooded Warbler

White-crested Laughing Thrush

Puff-throated Babbler

Rusty-cheeked Scimitar Babbler

Black-chinned Babbler

Grey-throated Babbler

Striped Tit Babbler

Spiny Babbler

Jungle Babbler

| Red-billed Lejothrix
Whiskered Yuhina

. White-bellied Erpornis

| Nepal Fulvetta

Plain Flowerpecker

Thick-billed Flowerpecker

Purple Sunbird

Black-throated Sunbird

Crimson Sunbird

House Sparrow

Scientific name
Sitta castanea
Sitta frontalis
Parus major

Parus xanthogenyvs

Hirundo rustica

Hirundo daurica

Pyvenonotus melanicterus

Pycnonotus lewcogenys
Pycnonotus cafer

Hemixos flavala

Prinia criniger

Zosterops palpebrosus

Orthotonus sutorius

- Phvlloscopus collvbita

Phvlloscopus fuscatus

Phyllescopus reguloides

' Pllloscopus

trochiloides

' phy."."bs copns

xanthoschistos
Garrulax leucolophus

Pellorneum ruficeps
Pomatorhinus
ervthrogenvs

Stachyris pyrrhops

| Stachvris nigriceps

| Macronous gularis

Turdoides nipalensis

Turdoides striatus

- Leiothrix lutea

Yuhina flavicollis

Erpornis zantholencais

 Alcippe nipalensis
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Common Name
Eurasian Tree Sparrow
White Wagtail
White-browed Wagtail
Grey Wagtail
Paddyfield Pipit
Olive-backed Pipit

| Baya Weaver

_ Scaly-breasted Munia

 White-rumped Munia

| Crested Bunting

_ Scientific name

| Anthus rufulns

| Ploceus philippinus

Lanchura striata

Passer montanis

Motacilla alba
Motacilla
maderaspatensis

| Motacilla cinerea

 Anthus hodgsonii

- Lonchura punctilata

Melophus lathami
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Annex 14.4: Herpetofauna and Aquatic fauna

Annex 14.1: Stream habitat survey and aquatic

Stream habitat survey provide the quantitative information of habitat condition of stream as aquatic
species diversity and distribution differs significantly with the valley and stream geomorphic features.
Stream habitat survey and aquatic inventories along the existing Nagdhunga-Naubise-Muglin and
proposed new road alignment carried referring to “Aquatic Survey Methods developed by Oregon
Department of Fish and Wildlife”. General information through map and direct observation of the stream
characteristics in the field.

The river valley and stream geomorphic features such as; Channel Form, Valley Form, Valley Width Index,
Stream Flow, river side vegetation and land use was examined and quantified. The study on presence
absence of fish fauna followed with the stream habitat survey. The resulting matrix of measurements
and spatial relationship generalized in frequently occurring valley and channel types.

i) Channel Form: Determined by the morphology of the active channel, hill slopes, terraces,
and flood plains. The channel form is refer as narrow valley floor type if the VWI is 2.5 or less
while the channel form is broad valley floor type if VWI is greater than 2.5. Furthermore, the
channel form could be constrained or unconstrained depending upon the adjacent landforms
since landforms restricts the later movement of the channel.

e Narrow Valley Floor Types (VWI< 2.5) - Always constrained, defined by the
characteristics of the constraining feature.
2.7CB  Constrained by Bedrock (bedrock-dominated gorge)
2.8 CH Constrained by Hill slope
29CF  Constrained by alluvial Fan

2.10
e Broad Valley Floor Types (VWI > 2.5) - The valley is several times wider than the active

channel. The channel, however, may be either unconstrained or constrained depending on

the height and configuration of the adjacent landforms.

a) Unconstrained Channel (terrace height is less than the flood prone height* and the
flood prone width* is > than 2.5X active channel width). Low terraces overflow
channels, and flood plains adjacent to the active channel.

2.11 US  Unconstrained-predominantly Single channel.

2.12 UA Unconstrained-Anastomosing (several complex, interconnecting
channels)

UB Unconstrained-Braided channel (numerous, small channels often flowing over
alluvial deposits)

b) Constrained Channel (terrace height is greater than the flood prone height*). Adjacent
landforms (terraces, hillslopes) are not part of the active flood plain.

CcT Constraining Terraces. (Terrace height > flood prone height and flood prone
width < 2.5 X active channel width).
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CA Constrained by Alternating terraces and hill slope. Same rule for terrace height
but the channel may meander across the valley floor. The stream channel
confined by contact with hill slopes and high terraces.

2.13 CL  Constrained by Land use (road, dike, landfill)
2.14
2.15
ii) Valley Form: Valley form is the general description of the valley cross section with emphasis

on the configuration of the valley floor. Similar to the channel form, valley form is divided
into types with a narrow valley floor (VWI< 2.5 times stream active channel width) and types
with a broad valley floor (Valley Width Index > 2.5 times active channel width) depending
upon the side slopes.

2.16
2.17 Narrow Valley Floor (VWI<or=2.5)

2.18

iii)

iv)

2.19 SV  Steep V-shaped valley (SV) or bed gorge (side slopes >60°)
220 MV Moderate V-shaped valley (side slopes>30°, <60°)
2.21 OV  Open V-shaped valley (side slopes <30°)

Broad Valley Floor (VWI>2.5)

CcT Constraining Terraces. Presence of terraces typically high and close to the active channel
and is unlikely to receive flood flows and lacks of water dependent (hydrophilic)
vegetation,

MT Multiple Terraces. Surfaces with varying height and distance from the channel. High
terraces may be present but they are a sufficient distance from the channel that they
have little impact.

WF Wide- active Flood plain. Significant portion of valley floor influenced by annual floods,
and has water dependent vegetation (mesic meadow). Any terrace present not impinge
on the lateral movement and expansion of the channel

Valley Width Index (VWI): VWI is ratio of the width of the active stream channel to the
width of the valley floor. Computation of VWI determine the Channel Form and Valley Form.
Vegetation Class: Vegetation along the channel side and proposed alternative road segment
in Kathmandu-Naubise segment is of deciduous forest type while Naubise-Muglin segment is

of Sub-tropical forest type.
Landuse: Determined from observation of terraces and hill slopes beyond the riparian zone

AG AGricultural crop or dairy land.
TH Timber Harvest. Active timber management including tree felling, logging, etc. Not yet

replanted.
YT Young Forest Trees. Can range from recently planted harvest units to stands with trees

up to 15 cm dbh.
ST Second growth Timber. Trees 15-30 cm dbh in generally dense, rapidly growing, uniform

stands. :
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_—————————————————————— ————_V—_____ L. =S

LT
MT
oG

PT

FF
BK

LG

HG

EX
GN
UR
RR
IN
CR
Mi
WL
NU

Large Timber (30-50 cm dbh)

Mature Timber (50-90 cm dbh)

Old Growth Forest. Many trees with 90+ cm dbh and plant community with old growth
characteristics.

Partial cut Timber. Selection cut or shelterwood cut with partial removal of large trees.
Combination of stumps and standing timber. If only a few live trees or snags in the unit,
describe in note column.

Forest Fire. Evidence of recent charring and tree mortality.

Bug Kill. Eastside forests with > 60% mortality from pests and diseases. Enter bug kill as
a comment on the unit sheet when it is observed in small patches.

Light Grazing Pressure. Grasses, forbs and shrubs present, banks not broken down,
animal presence obvious only at limited points such as water crossings. Cow pies
evident.

Heavy Grazing Pressure. Broken banks, well established cow paths. Primarily bare earth
or early successional stages of grasses and forbs present.

EXclosure. Fenced area that excludes cattle from a portion of range land

GreeN way. Designated Green Way areas, Parks (city, county, state).

URban

Rural Residential

Industrial

Conservation area or wildlife Refuge.

Mining

Wetland.

No Use identified.

Stream Flow: Stream flow ascertained by observing the discharge condition.

DR
PD
LF

MF
HF

BF
FF

DRy
Puddled. Series of isolated pools connected by surface trickle or subsurface flow.

Low Flow. Surface water flowing across 50 to 75 percent of the active channel surface.
Consider general indications of low flow conditions.

Moderate Flow. Surface water flowing across 75 to 90 percent of the active channel
surface.

High Flow. Stream flowing completely across active channel surface but not at bank full.
Bank full Flow. Stream flowing at the upper level of the active channel bank.

Flood Flow. Stream flowing over banks onto low terraces or flood plain.
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Annex 14.4: Stream Flow and Flow Contribution of the Tributaries

S.N Stream/River Confluence % flow Contb. Stream Flow
1 Jhyaple Khola Dhuni 0 Dry
2 Sisne Khola Dhuni 0 Dry
3 Devithan Khola Dhuni 0 Dry
4 Khatripauwa Khola Dhuni 0 Dry
5 Sikre Khola Dhuni 1 LF
6 DhuniKhola Mahesh 10 LF
7 Khani Khola, Naubise Mahesh 30 LF
8 Rupse Khola Mahesh 1 LF
9 Dhobi Khola Mahesh 1 LF

10 Naubise Khola, Dharke Mahesh 30 LF
11 Mahesh Khola Dharke = 100 LF
12 Agra Khola, Mahadevbesi Mahesh 20 LF
13 Kheste Khola Mahesh 5 LF
14 Mahesh Khola, Khayarghari CF _ 100 LF
15 Dhangdhuge Khola, Dhunge Mahesh 2 LF
16 Mahesh Khola, Galchi Trisuli 15 LF
17  Chiraudi Khola Trisuli >1 LF
18 Belkhu Khola, Adamghat Trisuli 1 LF
19 Trisuli River, Banchetar Trisuli 100 LF
20 Trisuli River, Amaltari CF Trisuli 100 LF
21 Galaudi Khola, Gajuri Trisuli >1 LF
22 Soti Khola, Gajuri Trisuli >1 LF
23 Malekhu Khola, Malekhu Trisuli 2 LF
24 Trisuli River, Malinga Trisuli 100 MF
25 Bhante Khola, Salandovan Trisuli >1 MF
26 Kadam Khola Trisuli >1 MF
27 Budigandaki, Benighat Trisuli 40 LF
28 Charaudi Khola, Charaudi bazar Trisuli >1 LF
29 Khatauti Khola, Khatauti bazar Trisuli >1 LF
30 Hugdi Khola, Syauli bazar Trisuli 1 LF
31 Mauwa Khola, Mauwa bazar Trisuli 1 LF
32 Khani Khola, Phisling Trisuli 0 LF
33 Barbang Khola and Juidi Khola, Trisuli 0] LF
Kuringhat
34 Chum Khola, Chumlintar Trisuli >1 LF
35 Pan Khola Trisuli >1 LF
36 Kum Khola, Lewatar Trisuli 0 LF
37 Joltreap Khola, Cable car station Trisuli >1 LF
38 NagdiKhola Trisuli 1 LF
39 Marsyangdi, Muglin Trisuli 30 EF
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Annex 14.5: Photographs of Herpetofauna Observed at Sampling Sites During Field
Survey

-4. = 7S i = i
2 1" {1 X —= 1) =] =
- A ) 147 - - ‘ﬂ?!'_":‘ X

Photol: Duttaphrynus melanostictus (Scil-neide-r, [?99)
Common Name: Black Spined Toad, Common Asian Toad; Local Name: Khasre Bhyaguta

L S . - ! 'S ey 1
Photo 2: Euphlyctis cynoplyctis (Schneider, 1799) form
Common Name: Skittering Frog; Local Name: Dholbaje Paha, Tik-Tike Paha, Chhotki Meghi

Photo 4: Mabuya carinata (Schneider, 1801)
Common name: Brahminy skink; Local Name: Bhanemungro, Chikani girgit
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Annex 14.6: Photographs of Fish Fauna Observed at Sampling Sites During Field
Survey

Photo 1: Tor ;}utitor'a (i lton-Buchana)
Common Name: Putitora Mahseer, Golden Mahseer; Local Name: Pahale sahar, Mahseer, Mansar

Photo 2: Barilius bendelisis (Hemilton-Buchanan)
Common Name: Hamilton's Barila; Local Name: Chiple faketa, Gurdere, Khasree chala

Photo 3: Schizothorax plagiostomus (Heckel)
Common Name: Golden Snowtrout, spotted snowtrout; Local Name: Sun Asla
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Photo 4: Crossocheilus latius latius (Hamilton-Buchanan)
Common Name: Gangetic Laita, Stone Roller; Local Name: Lohari, Mate Buduna

Photo 5: Garra annandalei (Hora)
Common Name: Annandale Garra; Local Name: Lahare buduna

Photo 6: Garra gotyla gotyla (Gray)
Common Name: Gotyla; Local Name: Buduna, Dhumke Buduna
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Photo 7: Channa orientalis (Bloch and Schneider) or Channa gachtfa (Hamilton-Buchanan)
Common Name: Asiatic Snakehead; Local Name: Garahi, Bhoti, Ghau Nya (Newari L.)

Photo 8: Pseudecheneis sulcatus (McClelland)
Common Name: Sulcatus catfish; Local Name: I(a_bfe

Photo 9: Botia almorhea (Gray)
Common Name: Almorah Loach; Local Name: Baghi, Baghwa
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Photo 10: Labeo bata (Hamilton-Buchanan)
Common Name: Bata Labeo; Local Name: Rohu

LYy~ g

Photo 11: Glyptothorax pectinopterus (McClelland)
Local Name: Capre

Photo 12: Glyptothorax cavia (Hamilton-Buchanan)
Local Name: Vedro
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Photo 14: Barilus barna (Hamilton-Buchanan)
Common Name: Barna baril; Local Name: Titerkane faketa

Photo 15: Schistura sovana (McClallend), Nemacheileu sovanan
Common Name: Ring Loach ~ Local Name: Gadela
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Photo 16: Neolissochilus hexagonolepis
Common Name: Copper Mahseer; Local Name: Katle, Vadelke

o, 2ePa Ro®
" Conpergin g5

Jwagal, Lalte™

Page | 62



Annex 14.7: Photographs of Macro-Invertebrates observed in Sampling Sites During
Field Survey

-

ho s ol L
Photo 1: Nymphs of Dragonfly-Trisuli river, Malekhu

i L P n
Photo 2: Nepa sp.
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Annex 14.8: Photographs of Social Survey and Sampling Sites
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Annex 14.9: Extraction Activities in the Rivers/streams Nagdhunga-Naubise-Muglin

Road alignment
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Photo 5: Highly turbid water flowing in Agra khola caused by mining, refiining of construction materials
in upstream
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Annex 15: Photographs- Public Consultation and Hearing

Consultation with locals at Jogimara during
Scoping

Discussion with locals at Ghatbeshi

Discussion with indigenous chepangs at
Jogimara
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Consultation with locals at S-D alternative alignment | Ghyalchowk, Siurenitar

Illegal riverbed material extraction along the
Trishuli River

Crusher plants established at at the bank of
Trishuli River.
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Public Hearing at Phisling Public Hearing at Phisling
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Annex 16: Team Declaration Form

S.N Name Designation
1 Ms. Elena Kreuzberg Team Leader/ Environmental Management Specialist (International)
2. Mr. Rikesh Chitrakar Deputy Team Leader/Environment Specialist

3. Mr. Prakash Pandey Social Development and Resettlement Specialist
4, Mr. Prayag R. Tamrakar Biodiversity / Ecology Expert

5. Mr. Ishwor Man Shrestha | Economist

6. Mr. Ram Bindu Shrestha Highway Engineer

7 Mr. Uddab Raj Chaulagain | Hydrologist

8. Mr. Prakash Ulak Engineering Geologist

9. Mr. Saroj Ghimire Environment Expert (Internal supporting)

10. | Mr. Bishnu Maharjan GIS expert (Internal supporting)

F et A

o AP
Meadin 3
% - 5.8
%, i S

G
21, Yernment °G.:¢.'S‘\ “{a&“
sica] nfraSs® o @'
"l Department ol R
“M Cooperation \WE™" (¢
Jwagal, L2V

Page | 72




Name of firm and experts involved in EIA of Kathmandu (Nagdhunga)-
Naubise-Mugling Road and Bridges study and Declaration forms

Project name: EIA of Kathmandu (Nagdhunga)-Naubise-Mugling Road and
Bridges

Name of the Firm: Environment & Resource Management Consultant (ERMC)
Contact address: P.O.B: 12419, New Baneshwor, Kathmandu.
Phone:01-4483064, 4465863

Declaration from Exports

We declare that we have conducted the study professionally using acceptable and standard methodologies.
To the best of our knowledge, study findings are correct and have not been altered in any manner. We shall
be accountable for any misleading information in any part of this report in respective areas of study.

On behalf of ERMC Pvt. Ltd.

(Mrs. Elena Kreuzberg, Team Leader)

Signature

P o men) of RoAS, 5
Yelion Impleme™
*agal, Lalitput
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Declaration from Team Leader

[ declare that I have read and checked the content of KNM-EIA Study. My study team has conducted the
study professionally using acceptable methodologies. The study findings are corrected to the best of my
knowledge. The mitigation measures proposed are reliable, practical and adequate to comply with legal
requirements. | also declare that myself and my team shall be accountable for any misleading information i

in any part of this report.

Signature:

fb

Name: Mrs. Elena Kreuzberg, Team Leader ¢, e e
Date: July, 2019 af cg:p::z;;:_‘ -~
JWEQB\ La‘il‘-?“ :
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Declaration from Environmental Expert

I declare that I have read and checked the content of KNM-EIA Study. The study findings are corrected to
the best of my knowledge. The issues identified and mitigation measures proposed are reliable, practical
and adequate to comply with legal requirements. I also declare that myself shall be accountable for any
misleading information in respective areas of the study.

Signature:

ot

Name: Rikesh Chitrakar

% g i NS
Q’m Pariment e
A Cooperaion 9=
J\V&g al, Lalie

Date: July, 2019

Page | 75



Declaration from Sociologist

I declare that [ have read and checked the content of KNM-EIA Study. The study findings are corrected to
the best of my knowledge. The issues identified and mitigation measures proposed are reliable, practical
and adequate to comply with legal requirements. I also declare that myself shall be accountable for any

misleading information in respective areas of the study.

Signature:

%—Ag/’_/é'\f

Sociologist: Prakash Panday
Date: July, 2019
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Declaration from Geologist

I declare that I have read and checked the content of KNM EIA Study. The study findings are corrected to
the best of my knowledge. The issues identified and mitigation measures proposed are reliable, practical
and adequate to comply with legal requirements. [ also declare that myself shall be accountable for any
misleading information in respective areas of the study.

Signature:

’\—'E‘i'nzf’é’,l({‘?—‘ s

Geologist: Prakash Das Ulak
Date: July 2019
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Declaration from Biologist

I declare that I have read and checked the content of KNM EIA Study. The study findings are corrected to
the best of my knowledge. The issues identified and mitigation measures proposed are reliable, practical
and adequate to comply with legal requirements. | also declare that myself shall be accountable for any

misleading information in respective areas of the study.

Signature:
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s
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Biologist: Prayag Raj Tamrakar
Date: July 2019
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Declaration from Consultant

[ declare that my study team has conducted EIA study for KNM Road and Bridges professionally using
acceptable methodologies. The study findings are corrected to the best of my knowledge. The mitigation
measures proposed are reliable, practical and adequate to comply with legal requirements. I also declare
that my consultancy and my team members shall be accountable for any misleading information in any part

of this report.

On Behalf of consultancy:

Signature

Mo

Name: Hem Nidhi Sharma
Director, ERMC

Email: ermc@ermcnepal.com

Official stamp
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Terms of Reference for EI4 Study of Kathmandu(Nagdhunga)-Naubise-Mugling Road

1. Name and Address of the Institution Preparing the Report

1.1 Introduction of the proponent

The Proponent of this project is the Department of Roads (DoR) implementing through Foreign
Cooperation Branch, Kathmandu. It functions under the Ministry of Physical Infrastructure & Transport
(MoPIT) and has the responsibility of the planning, design, construction and maintenance of strategic
road networks and feeder roads including its associated other physical structures e.g. Bridge. The

name and address of the proponent is as follows;

Name and address of proponent

Nepal India Regional Trade and Transport Geo-Environment and Social Unit (GESU),

Project
= Department of Roads,

Foreign Cooperation Branch, Chakupat, Lalitpur, Nepal
DEp Aot hoacs: Tel: 977-01-5005520
Jwagal, Lalitpur, Kathmandu, Nepal
Facsimile: 977-1-5542532

Phone No.: +977-1-5541686/87

Email: dorfcb@dor.gov.np

1.2 Name and Address of the consultant preparing the report

The present Terms of References (TOR) for the “Environmental and Social Impact
Assessment of Kathmandu (Nagdhunga)-Naubise-Mugling Road and Bridges” has been
prepared for the Project Proponent by the following Consultancy:

Environment Resource Management Consultant, (ERMC) (P.) Ltd.
Joint venture with
Group of Engineers” Consortium (P) Ltd. (GEC) and

Udaya Consultancy (P.) Ltd.

P. 0. Box 12419, New-Baneshwor, Kathmandu, Nepal
Phone No: 977-01-4483064, 4465863, 9851036653

Fax: 4479361
Email: safe@ermc.wlink.com.np

Website: www.ermcnepal.com = )
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Terms of Reference for EIA Study of Kathmandu(Nagdhunga)-Naubise-Mugling Road

2. Proposal’s Introduction

2.22  General introduction

Nepal is geographically a small landlocked country situated between India and China. Most of the
commercial transactions are conducted through India. Thus, the Government of Nepal (GoN) has the
responsibility of improving the performance of road network in the country to improve trade and
ensure communication networks between different regions of the country. The 276 Km stretch of road
from Birgunj to Kathmandu is part of the Asian Highway (AH-42) and it is an important trade corridor
in Nepal. The road transport between Kathmandu to Birgunj plays a vital role in both the trade and
transit between Nepal and India, and provides access to the markets of third countries through Kolkata
seaport. Kathmandu connects with Birgunj via Naubise-Mugling-Narayanghat-Hetauda-Pathlaiya for

the freight transportation.

To enhance efficiency in the road transport and improve road safety, Nepal government intends to
improve the road corridor from Birgunj to Kathmandu. As a first step, improvement of road section
from Narayanghat to Mugling is considered under Nepal India Regional Trade and Transport Project

(NIRTTP).

Enhancing trade competitiveness is one of six priorities of the Government of Nepal’s development
plan. For this, the Government of Nepal (GoN) has requested the World Bank to provide IDA financing,
to support Nepal in addressing its commitments to enhancing regional trade including along the
Kathmandu-Kolkata Corridor. The GoN’s 2010 Nepal Trade Integration Strategy (NTIS) seeks to enable
inclusive growth in Nepal through enhancing the competitiveness of Nepal’s exports and reducing the

cost of trade.

The priorities of this strategy include: (i) reducing the time and cost of trade-related transactions
through efforts on simplification, harmonization, and automation; (ii) building the capacity of
domestic trade-related institutions including for sanitary and phytosanitary inspections, trade
negotiations, trade facilitation and logistics, and monitoring and regulating trade-related sectors; and,
(iii) enhancing the Government’s ability to coordinate trade-related institutions and development

partners.

Towards meeting the priorities identified in the NTIS, the World Bank is implementing the Nepal
Regional Trade Non-Lending Technical Assistance Program (NLTA), designed to enhance the
government's capacity to implement' the NTIS by providing technical assistance to the key trade-
related institutions to: (a) develop plans for trade facilitation and logistics; (b) put in place an effective
monitoring system; (c) undertake key sector studies and receive just-in-time expertise (as needed)
and; (d) draft capacity development plans (including for HR development, change management and

coordination).

é/ s P “;:i
"@WG I’Cﬁ“;}:&b‘i’j K0 Q Fbﬂzt‘
g ment O* @ W "
TOR g, Mol o Page |2
oy, Dep&ﬂmen\ of R
M Coppero
Jwagal, Lalie"




Terms of Reference for EIA Studv of Kathmandu(Nagdhunga)-Naubise-Mugling Road

Institutions covered by this NLTA include the Ministry of Commerce and Supplies (and its agencies
Nepal Intermodal Transport Development Board Secretariat and Trade and Export Promotion Council),
Department of Customs, and Ministry of Physical Planning, Works and Transport Management. Key
results expected include: (i) Enhanced capacity to monitor transport time and costs at Nepal's main
trade corridor, the Kolkata-Raxaul-Birgunj-Kathmandu Corridor; (ii) Enhanced capacity to coordinate
trade-related institutions and development partners; and (iii) Enhanced capacity/knowledge in trade

facilitation and logistics.

The name of the Proposal is “Environmental and Social Impact Assessment of Kathmandu
(Nagdhunga)-Naubise-Mugling Road and Bridges”. However, the project also comprises new
alignments such as Sisnekhola to Dharke, which is approximately 11 km and Benighat to Kurintar

approximately 19 km.

2.23  Salient feature of proposed road alignment

The project road is part of two major Highways of Nepal as described below:

e From Nagdhunga to Naubise (12.5 Km) is part of Tribhuwan Rajpath (TRP); and
e From Naubise to Mugling (83 Km) is part of Prithvi Rajmarg (PRM).

Based on preliminary survey and investigations by the Design Consultants the salient features of
existing project road is given below Table 1:

Table 1: Salient features of the project.

Sn. | Salient features Descriptions

1 Name of the Project Road Nagdhunga-Naubise-Mugling Road
2 Length 96 Km

3 | Terrain Steep Hilly and Mountainous
4 Existing bituminous carriageway width 5.50m to 6.50m

5 | Existing shoulders widths 0.50m to 1.00m

6 | Number of major horizontal curves 107

7 Location of steep vertical gradients 46

8 | Number of hairpin bends/blind curves 6

9 | Number of major villages/bazaar 12

10 | Length of existing side drains 102 Km

11 | Number of existing bridges 26
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Terms of Reference for EIA Study of Kathmandu(Nagdhunga)-Naubise-Mugling Road

Sn. | Salient features Descriptions
12 | Number of existing culverts 445

13 | Length of existing retaining walls 14985 m

14 | Length of existing breast walls 6701 m

15 | Length of existing gabion walls 5135m

16 | Number of major junctions 6

17 | Number of minor junctions 64

18 | Length of existing median Nil

19 | Length of existing footpath Nil

20 | Right of Way 50m

Source: Feasibility Study for Improvement of Kathmandu (Nagdhunga)-Naubise-Mugling Road and

Bridges, Final Feasibility Report April, NIRTTP, 2017.

Nagdhunga — Naubise Road

Nagdhunga- Naubise Road is part of Trivuwan Rajpath (TRP) which is a national highway as per DOR
classification with road reference no. H 02. This road was initially constructed in 1956 AD, and, then,
rehabilitated in 1997 AD. The present salient existing features of this section of road are mentioned

below:

Name of Road

Nagdhunga — Naubise Road

Road Reference No H 02
Nagdhunga to Peepalmod H 0214
Peepalmod to Naubise H0213

Length 12.5 Km
Carriageway Width 55t07.5m
Shoulder Width 0.5m
Formation Width 75—95m
Minimum Radius of Horizontal Curve 17m

Number of Horizontal Curves 169 Nos

Number Curves with R=or<25m 33Nos.

Maximum Gradient

10.19%(0+289);10.34%(1+512);

10.31%(2+451)
Grade more than 7 % : At 20 locations
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Terms of Reference for EIA Study of Kathmandu(Nagdhunga)-Naubise-Mugling Road

Pavement Composition A Sub-base 20 cm

Base 18-25 cm and Bituminous Layer : 5-10cm

Condition of Road Pavement : Fair to Poor; IRl >7; SDI 1.7— 3.
Number of Bridges : 2 Nos, Total Length: 45 m
Hume Pipe : 52 Nos.

Slab Culvert 2 8 Nos.

Naubise — Mugling Road

Naubise — Mugling Road is a part of Prithvi Rajmarg (PRM), a national highway as per DOR
classification with road reference no. H04. The road was constructed in 1973 AD and rehabilitated/
upgraded in 1995 AD. Some of the existing features of this road are depicted below:

Name of Road : Naubise - Mugling Road (Part of Prithvi

Length : 82+850Km

Road Reference No : H 04

Naubise to Galchhi : H 0401

Galchhi to Trishuli Bridge ; H 0402

Trishuli Bridge to Mawa Khola ; H 0403

Mawa Khola to Mugling : H 0404

Carriageway Width : 6.5m

Shoulder Width : 1.0m

Formation Width : 85m

Minimum Radius of Horizontal Curve : 20 m at Km 12+324 and Km 79+786

Number of Horizontal Curves : 577 Nos.

Maximum Gradient : 8.21 % at Km 38+324

Gradient more than 7% : At 30 places

Pavement Composition : Wearing Course 40 mm

Binder Course : 60 mm

Wet mix Base/ESB 2 150-200 mm

Granular Sub-base : 200-250 mm

Condition of Road Pavement i Fair to Good; IRl <6, SDI <3

Number of Bridges : 24 Nos. Total Length 766.5 m
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Terms of Reference for EIA Study of Kathmandu(Nagdhunga)-Naubise-Mugling Road

Hume Pipe

Box Culvert

Slab Culvert

Major Landslide Areas

Major Junctions
Naubise at Km 0+000
Galchhi at Km 22+400
Malekhu at Km 42+200
Benighatat Km 50+900
Darechaur at Km 78+100

Mugling at Km 82+000

2.24 Technical features of the project

50 Nos.
2 nos
333 nos
Krishnabhir at 58+00; Jogimara at64+00

Junction to Hetauda (TRP)

Junction to Nuwakot

Junction to Dhadingbesi

Junction to Gorkha District

Junction to Manakamana Cable Car Gate

Junction to Narayanghat and Pokhara

2.24.1 Design standards of existing roads

A. Kathmandu (Nagdhunga) — Naubise Road
This section of project road was originally constructed in 1956 AD with the assistance from
Government of India. Thus, the design standards adopted during the construction time are not known.
However, later this section was rehabilitated by DOR in 1997 AD under RMRP project financed by the
IDA and after that continuous improvement works such as curve widening, pavement strengthening,
slope stabilization, etc. have been carried out in each fiscal year. Examining the existing geometric
features, the present road may even not meet the design standards of class IV road as defined in Nepal

Road Standards, 2070.

Table 2: Design parameters

Sn. Design parameters DOR standards class IV .Existing road

P R M S P| R M S
1 Carriageway Width m 7 7 7 7 6-7 6-7
2 Design Speed, Km/hr 60 40 30 20 30 10
3 Radius of Horizontal Curve, m 110 | 40 20 10 12 12
4 Max Vertical Gradient, % 7 7 7 & 8 8
5 Shoulder Width, m 1.5 | 1.5 1.5 15 0.5 0.5

B. Naubise — Mugling Road
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Terms of Reference for EI4 Study of Kathmandu(Nagdhunga)-Naubise-Mugling Road

Naubise — Mugling Road is a section of Prithvi Highway built in 1974 AD with the assistance of
Government of People’s Republic of China. At that time, the design standards were combination of
Chinese and Nepalese standards with carriageway width 3.5 and formation width 6.0 m. In 1991, the
road was upgraded with assistance from IDA and ODA, when the physical parameters and design
standards were also adopted as per DOR standards. Since the upgrading was carried out on the
existing road alignment, certain design criteria were difficult to improve and they were left below DOR

Standards. Some of the existing design parameters are as follows:

Table 3: Design parameters of class [V

Sn. Design parameters DOR standards class IV

P R M S
1. Carriageway Width, m 6.5 6.5 6.5 6.5
2 Shoulder width, m 1 1 1 1
3. Design Sped 80 50 30 30
4. Min Radius of Horizontal Curve, m 175 70 25 25
5 Max Vertical Gradient, % 4 8 8 8
6. Max Super Elevation, % 8%
i Camber, % 2.5%
8. Min Transition Curve, m 400 250 40 40
9, Stopping Sight Distance, m 110 65 30 30
10. Right of Way, m 50

2.24.2 Design standards
Road

The new design of the highway and proposed new sections is to enhance the road capacity by
decreasing the road congestion improving the speed of commercial vehicles. The terrain classifications

along the project road are as follows:

e Plain (P) i Slope 0 to 10% iBate
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Terms of Reference for EIA Study of Kathmandu(Nagdhunga)-Naubise-Mugling Road

= Rolling (R)
» Mountainous (M)

» Steep (S)

Slope more than 10 to 25 %

Slope more than 25 to 60 %

Slope more than 60 %

Proposed road standards for Improvement of existing roads to two-lanes, construction of two-lane
new road and construction of four-lane road are provided in table below.

Table 4: Two-lane road: new construction and improvement of existing roads

Sn. | Design parameters DOR standards class IV Remarks
P R M S
1. Carriageway Width, m 7 7 7 7
Z Formation width, m 9-12
3. Shoulder width 1 1 1 x For Existing Nagdhunga — Naubise
Road
2 2 2 2 For Difficult Sections of Existing
Naubise-Mugling Road
2.5 2.5 2.5 2.5 | For New Construction and
Improvement of Existing Naubise -
Mugling Road
4. Design Speed 60 40 30 25 | For Existing Nagdhunga - Naubise
Road
100 80 60 40 | For New Alignment and Naubise -
Mugling Road
5. Radius of Horizontal 110 80 40 40 | For New Alignment and Existing
Curve Nagdhunga - Naubise - Mugling
Road
6. Vertical Gradient in % 4 6 7 8
7. Super Elevation in % 7 to 10%
8. Camberin % 2.5%
9. Min Transition Curve, m 400 | 250 40 35
10. | Stopping Sight Distance, 190 | 130 80 50
m
11. | Extra Widening, m 0.0-1.2
12. | Max Length of Gradient, 400 | 400 | 400 300
m
E
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Terms of Reference for EIA Study of Kathmandu(Nagdhunga)-Naubise-Mugling Road

Sn. | Design parameters DOR standards class IV Remarks
P R M S
13. | Min value of K for 29
Summit Curve
14. | Min value of K for Valley 17
Curve
15. | Right of Way, m 50

Typical Cross Section of Road
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Figure 2: Typical x-section of four lane road with service lane in urban area

Bridges

Different types of superstructures for bridges will be required for design such as RCC T Beam, PSC
Girder, IPC Girder, PSC Box Girder, Steel Deck etc. DOR, Nepal Bridge Standards — 2067 will be the
main guideline for the design of bridges. All bridges will be designed for a discharge of 100 yrs. return
period. For the calculation of design discharge empirical formulas especially developed for other
catchments will not be used. All bridges will be designed as per IRC loadings or AASHTO loadings.

Pavement

Pavement shall be designed to withstand the traffic volume and axle load for 20 years period.
Adequate drainage will be provided below the pavement layers and sub-grade level. Pavement layers
in general will consist of granular sub-base, crushed stone base and asphalt concrete. Capping layer of
suitable material will also be provided in those areas, where deemed necessary. Pavement will be
designed adopting structural catalogue of Overseas Road Note 31 published by Transport Research
Laboratory of UK or as per IRC 37: 2001 guidelines published by Indian Road Congress.

Culverts

All existing culverts will be tested for capacity adequacy and, accordingly, the inferior culverts will be
modified. New culverts will be designed for 50 years return period of flood.

Side Drain

Type and size of side drain will be selected on the basis of 25 years return period of flood. It may be
open drain, covered drain, masonry drain or RCC drain as per site requirement and safety guidelines.
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Terms of Reference for EIA Study of Kathmandu(Nagdhunga)-Naubise-Mugling Road

Retaining Structures

Different types of retaining walls will be proposed in the design of road such as Gabion wall, Stone
Masonry wall, Reinforced Concrete wall and Geogrid Reinforced Retaining wall as required at site.
Geogrid reinforced retaining wall is also known mechanically stabilized earth wall; the application of
geogrid of different strength as per need for the stabilization of high fill embankment will be also
applied. Height of wall may be up to 40 m, so high tensile strength geogrid will be used in this structure
basically ultimate tensile strength ranging from 192 KN/m to 600 KN/m. All retaining structures will

be designed for life cycle of 50 years.

Protection Works

Protection works will be provided in all vulnerable areas, like upstream and downstream areas of
culverts, bridges, river banks, road sides and other special structures, all protection structures will be

designed for design life of 50 years.

2.25 Objectives of Terms of Reference

The main objectives of the Terms of Reference for the Environmental Impact Assessment (EIA) of the
improvement and upgrading of existing Kathmandu (Nagdhunga)-Naubise-Mugling Road and Bridges

are as follows:

= To fulfill legal requirement,
= To identify major issues on Physical, Biological, Socio-economic and Cultural Environment that

may arise as results of proposed works,
= To systemize the working procedure,
= To comply the EIA report with existing Rules, Policies and Guidelines,
= To provide technical guidance to proponent/consultant,
= To accomplish the job in specific time.

The approved TOR document serves as the basic guideline for preparation of the EIA report.

2.26 Relevancy of the project

The major means of transportation in Nepal has been identified as automobile roads and air transport.
Other than these two, there were also some efforts to work with ropeways, railways and waterways,
but they all remain in an elementary state. Nepal's lack of infrastructure and geographic constraints
have also led to poor road conditions and chronic trade deficits every year. The growing and continued
mismatch between import and export has resulted in an alarming level of trade deficit in Nepal. Over
the years, export has almost been stagnated, and the import skyrocketed. All types of infrastructure
such as trade related as well as others remain inadequate and in poor condition. The need in
improvements of basic industrial infrastructures of the country become very urgent. Nagdhunga-
Naubise-Mugling road provides connecting to the Birgunj dry port near Nepal-India border via

-
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Terms of Reference for EIA Study of Kathmandu(Nagdhunga)-Naubise-Mugling Road

Narayanghat and serves as a major road section for the freight transportation connecting capital city
the Kathmandu. The improvement and upgrading of this road section is needed to support
communication for the growing population of the country and for the sustainable plying of existing
highway and adjacent road users as well as to improve trade with neighboring countries.

2.27 Rationality of the EIA

The necessity of EIA report renders this TOR; whereas the EPA 1997 (Amended 2007), prohibits the
implementation of proposal without its approval. The clause 7 of EPA also prohibits everybody from
polluting; that will cause significant adverse impact on the environment. At the same time, the
construction of proposed road under forest rules needs to go through Environmental Impact
Assessment as per the Schedule 2 (Section-D Road Sector number 1a.) pertaining to Rule 3 of
Environment Protection Rules (EPR) 1997, (amendment 2007) of the Government of Nepal. This
Terms of Reference is prepared as per the EPR to carry out EIA of the proposed 96 km of Kathmandu

(Nagdhunga)-Naubise-Mugling Road and Bridges.

2.28 Objectives of EIA

As set out in the Environment Protection Rules (EPR) of 1997 and its amendment in 1999, and the
National EIA Guidelines 1993, the main objectives of this EIA are to:

1. Collect baseline data on physical, biological, socio-economic and cultural environment;

Identify, predict and evaluate the potential environmental impacts of the

alternatives in proposed Kathmandu (Nagdhunga)-Naubise-Mugling Road and

Bridges, covering Kathmandu, Dhading, Gorkha and Chitwan districts in 3

provinces of Nepal.

3. Calculate loss of different categories of land, property, forest and other resources
as a part of site clearance and maintaining the RoW of the proposed road
alignment

4. Suggest mitigation measures for adverse impacts and enhancement measures to
maximize beneficial impacts.

5. Consult and inform the project affected parties and other concerned stakeholders
and ensure active people participation.

6. Provide information for decision makers regarding environmental
implementation of the project.

7. Develop Environmental Management Action Plan (EMAP), comprising of:

» Environmental Monitoring Plan (with implementation modalities of the
proposed mitigation measures and monitoring requirement), and
» Environmental Auditing Plan.
8. Develop information dissemination and mnSultatlon strategy for implementation

of the project.
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2.29 EIA study team
The overall responsibility of the contents of this Document for EIA study report will lie with report

preparing institution, namely ERMC-GEC-Udaya Jv.

Table 5: The study team involved in preparation of this EIA document

Sn. Name Designation

¥t Dr. Elena Kreuzberg Team Leader/ Environmental Management Specialist (International)
55 Mr. Rikesh Chitrakar Environment Specialist

i Mr. Prakash Panday Social Development and Resettlement Specialist
55 Mr. Prayag R. Tamrakar Biodiversity / Ecology Expert

- Mr. Ishwor Man Shrestha Economist

16 Mr. Ram Bindu Shrestha Highway Engineer

i3 Mr.Uddab Raj Chaulagain Hydrologist

i Mr. Saroj Ghimire Environmental Expert

i5; Mr. Bishnu Maharjan GIS expert

56: Mr. Prakash Ulak Engineering Geologist

2.30 Project location

The project area lies between 27°42' 6.031" North latitude and 85°12' 28.061" East Longitude at
Naghdhunga to 27° 51' 20.014" North Latitude and 84° 33' 45.526" East longitude at Mugling. The
alignment traverse through the Kathmandu, Dhading and Chitwan District; whereas, Kathmandu and
Dhading District lies within the Bagmati zone and Chitawan District lies within the Narayani Zone of
the Central Development Region of Nepal. The project Districts of the proposed alignment presented
in the following Map.

2.31  Project area delineation

The project area delineation of proposed road alignment will be the area that will receive both
beneficial as well as adverse impacts due to its construction and implementation. The project area
delineation of this project consists of the settlements located within two kilometres either side
from the road centre of the alignment. The Zol of the project area has been catagorized as Direct
Impact Area (DIA) and Indirect Impact Area (I1A) which is described below:

Direct Impact Area (DIA) includes all areas where activities, related to the construction, will take place.
The area within 150 m on each side from the centre of the road (300m corridor) will be considered as
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Terms of Reference for EIA Study of Kathmandu(Nagdhunga)-Naubise-Mugling Road

property acquisition will take place within this corridor and direct effects of activities will be evident.
This area has a greater likelihood that it will be a subject of impact on human population, private land
and other resources, including impacts on physical, biological as well as socio-economic and cultural
environment. Thus, it is considered as high impact area. The DIA extent may vary in some locations
due to physio-geographic conditions. Stakeholder consultations during scoping stage will provide also
valuable feedback regarding DIA. Area for the establishment of burrow sites, quarry sites, spoils
management sites, campsites and other facilities will be considered also like DIA. Besides, the labour
related issues affect the socio-economic and cultural environment of the project area.

Indirect Impact Area (l1A) is presented by adjacent territory within 2 kilometres of each side of road
alignment. In this area, the physical, biological and socio-economic environment will experience
impacts during time of construction and beyond. Impacts during construction phase are likely to occur
in these areas due to various construction activities. The Rural Municipalities/Municipalities of
Kathmandu, Dhading, Gorkha and Chitwan district through which the alignment passes are considered
to be the project influenced area. After construction, impacts of operations and road maintenance
activities also can be observed within this area. For example, employment opportunities for the
development of local communities, new settlements along the road, dust and gas emissions due to

high flow of traffic, etc.

Table 6: Districts and wards along the existing KNM alignment

Sn. | District Municipality/ Earlier wards New Municipality New
wards
VDCs Along the Indirect
alignment influence
wards
1. | Kathmandu | Chandragiri 3 Chandragiri Municipality 2
Municipality
2. | Dhading Chhatredeurali |1 Dhunibeshi Municipality 2
vDC
Naubise VDC 3,564,781 Dhunibeshi Municipality 6,7,8,9
Thakre VDC 2,854,3 6 Thakre Rural Municipality 6,7,8
Bhumisthan 4,6,7,89 Thakre Rural Municipality 1,2
vDC
Baireni VDC 8,97 Galchi Rural Municipality 4,6,7
Pida VDC 13,2 Gajuri Rural Municipality 5,6
Gajuri VDC 1.2 Gajuri Rural Municipality 1,2
Benighat VDC 1,9,8,7 2 Benighat Rorang Rural 3,5
Municipality
Dhusa VDC 1,3 Benighat Rorang Rural 7,8
Municipality
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Terms of Reference for EIA Study of Kathmandu(Nagdhunga)-Naubise-Mugling Road

Sn. | District Municipality/ Earlier wards New Municipality New
- wards
VDCs Along the Indirect
alignment influence
wards
Jogimara VDC 8,9,1,2 Benighat Rorang Rural 9,10
Municipality
3. | Chitwan Darechok VDC | 9,1,2,7,3,4 5 Ichakamana Rural 35
Municipality
Source: Field Survey, 2016
Table 7: Wards along the Sisnekhola-Dharke Proposed Alignment
sn. District vDc/ Wards New New
Municipality - - Municipality | Wards
Along the | Indirect influence
alignment | wards
I; Kathmandu | Chandragiri 3 Chandragiri | 2
Municipality Municipality
2. Dhading Naubise 3,4,2,1 Dhunibeshi 6,8,9
Municipality
Dhading Chhatredeurali 1,3 Dhunibeshi 2
Municipality
Dhading Jiwanpur 9 Dhunibeshi 5
Municipality
Source: Field Survey, 2016
Table 8: Wards along the Benighat-Narshimhatar Proposed Alignment
Sn. District | VDC Wards New Municipality New
Wards
Along the Indirect
alignment | influence wards
1. Dhading Benighat 8 Benighat Rorang RMC | 5
2. Gorkha Ghyalchok 9,5,6 3 Gandaki RMC 7,8
Gorkha Bhumlichok 8,9,2,4 Gandaki RMC 6
Gorkha Tanglichok 9 Gandaki RMC 2
Gorkha Makaising L2 3 Gandaki RMC 1
3. [orkha Taklung 3 Sahid Lakhan RMC 4
4. [Chitawan |Darechok 7 Ichakamana RMC 3
Source: Field Survey, 2016
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Terms of Reference for EIA Study of Kathmandu(Nagdiinga)-Naubise-Mugling Road

3. Data Required For Preparation the EIA Report and Methods of Data
Collection

The EIA Study will be carried out in accordance with the EPR of GoN. The National Environmental
Impact Assessment Guidelines (1993), NPC/IUCN will be referred to carry out the Study. The EIA study
will adopt the methodologies in general as presented in following sub-sections.

3.1 Desk Stud
The reports and documents relevant to the project will be reviewed to the extent possible and

available. Questionnaires and checklists for interview with local citizens will be developed, and data
collection on physical, biological and socio- economic and cultural environment of the project area
will be executed. Project site map will be studied and analyzed in detail. The geographic boundary of
the influence area will be designated using topographic maps.

3.2 Field Study
After receiving approval for TOR, secondary data will be inquired and field study will be carried out

for the collection of baseline information on physical, biological, socio- economic and cultural
environment of the project area. Interview, interaction and discussion will be held along the existing
KNM alignment and 2km corridor boundary of project influence area to collect information and views

of the local citizens.

In order to crosscheck the local information, local officials, particularly Municipality and District
Coordination Committee, as well as other administrative and community bodies will be contacted to
solicit site specific information. The baseline information data will include, but not limited to the

following:

3.2.1 Physical Environment
Geology and Land Use: Field investigation will be carried out by the consultant for surface geology,

geomorphology and slope stability inventory (in particular identification of existing landslide or
erosion-prone areas will be included). Based on the regional geological map prepared by DMG, 1987
and field visit data, distribution of the rocks and soil, rock types and soil types along the road alignment
will be analysed Basing on the field visits, the information on surface geological conditions will be
collected. Distribution of the instability area, its level of hazard in soil and rock will be clarified, also
basing on field visits. Distribution and location of construction materials will be identified after survey
and mapped accordingly. The project team will identify and describe the mitigation measures after
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excavation of construction materials and slopes in instability areas or possible instable areas. The spoil
disposal area and its stability conditions as well as engineering geological conditions of the road
alignment will be designated and clarified in the report. The slope stability conditions will be analysed
by measured discontinuities in the field. The measured and estimated data will be plotted in computer
program DIP 5.1 in stereographic projection. The data will be analysed in relation to natural hill slope
and wedges, formed by discontinuities.

Collected data will include land use patterns and other information, regarding physical resources of
the project area. Besides, the categories of land uses will be described, including areas used for
cultivation of crops, grazing areas, hilly and forested areas, industrial and urbanized areas, land
ownership (Public, Private, and Community forest), common properties, etc. Land use patterns and
geology of the project area, as well as other relevant information will be derived from available
topographical maps, site observations, geological mapping, site specific photographs, consultations
with local communities and inquiring history of landslides in the area. Finally, the probable seismic
hazard and its likely impact on physical structures will be predicted and evaluated.

Hydrology: The hydrology assessment will cover estimating of flood magnitudes as the result of
precipitation. For most road drainage design purposes, there are three primary categories of
hydrologic data sets such as surface water runoff, precipitation and drainage basin characteristics. The
evaluation of water runoff includes daily and annual averages, peak discharges, instantaneous values,
and high-water marks. Precipitation includes rainfall, snowfall, hail, and sleet characteristics. Drainage
Basin Characteristics, more likely, will be estimated or measured from maps, field reviews or surveys.

The information on climatic and meteorological conditions will be gathered, including available
historical and modern data on average annual and monthly temperature and precipitation. Records
of highs and low parameters, available information on flood levels and areas of influence also will be
compiled (including flood maps where available, identification of areas susceptible to flash floods from
runoff, etc.), taking into account various intervals for storm events (for example, 5-year, 20-year, and
100-year storm events). Then, available information on climate change projections for the area of
study also will be compiled. The conclusion will be based on the analysis of potential effects of
temperature/rainfall and storm intensity variations, covering present variability and anticipated
effects of climate change along the route, which may be relevant to the design of road segments and

bridges.

In the design of road drainage structures, floods are usually considered in terms of peak runoff or
discharge in cubic meter per second and hydrographs as discharge per time. In this study, hydrological

assessment will be based on secondary sources.

Detail inventory of water resources and their use, surface and ground water, irrigation waters, drinking
waters, public taps and other structures will be prepared. Available information on climate change
projections for the study area will also be compiled. Finally, the conclusion will be made on the
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Terms of Reference for EI4 Study of Kathmandu(Nagdhunga)-Naubise-Mugling Road

potential effects of weather climate change along the route, which may be relevant to the design of

road segments and bridges.

Physical and Chemical Parameters: The data on Air quality, Water quality and Noise level will be also
gathered as baseline information. Air quality data will be collected, at least, in three places along the
Nagdhunga-Naubise-Mugling with identification of content for Carbon Monoxide, Sulphur Dioxide,
Nitrogen Dioxide, Lead, PM1o, Total Suspended Particles and Total Suspended Solid. Noise level will be
investigated, at least, in 5 places along the alignment. Samples to identify water quality of major rivers,
crossing the road alignment, will be collected during field visits. Physio-chemical parameters such as
water temperature, pH, total dissolved solid, Ammonia, Nitrate, Phosphorous, Sulphate, Dissolve
Oxygen, Biological Oxygen Demand, Coliform (cfu/100ml), Calcium, Sodium, Magnesium, Potassium,
Chlorine, Fluoride, Sulphate, Cadmium, Iron, Cupper, Mercury, Lead, Hardness, Qil and grease will be

measured.

Moreover, information on chemical features of the project area will be investigated and the impacts
of project construction on the chemical environment will be identified and predicted in order to
propose appropriate mitigation and enhancement measures.

Land Use: The use of Permanent, Temporary, Barren and Agricultural land will be evaluated along the
proposed alignment. Land area required for temporary and permanent acquisition will be estimated.
The possible locations for establishment of Labour Camp sites along the highway will be identified and
will be described with presentation of environmental management procedure. The traffic study and
its analysis will be presented in the EIA report; this study will be based mostly on secondary data.
Then, the burrow pit areas and quarry sites, including amount of required construction material, will
be designed with estimated amount and area required for stock piling, storage of topsoil, dumping of
excavated soil, treatment of slope stabilization of tipping sites and natural slopes, waterlogging and
management of runoff water. All relevant data will be collected, analysed and presented in the EIA
report. The EIA report will incorporate also information about possible workshop location and store
yards for its proper establishment and maintaining healthy environment during its operations. All
these locations will be presented in the EMP in order to monitor and safeguard the environment of

the project site.

Infrastructure: Besides, existing infrastructures and physical structures that are likely to be affected
with the construction works will be taken into account and mitigation measures will be proposed, if
relocation and rehabilitation is required. The data on common property resources (Water Supply,
Electricity, temples, cultural heritage sites etc.), cultural water resources, unique features (rocks,
waterfalls, etc.) will be also collected through field visits.
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Field surveys will be carried out for assessing biological features of the project area: vegetation,
wildlife, avian fauna, aquatic wildlife, reptiles and amphibians. The literature sources will be reviewed,
first, in order to understand the nature and diversity of flora and fauna of the KNM road section area
of influence. Documentation will be gathered for assessment of (i) Forest and vegetation, including
flora and fauna in the project area and forest cover quality, (ii) Wildlife in the Project Area, including
mammals, birds, aquatic fauna, reptiles and amphibians and possible impacts on them with the
construction of road and bridges, (iii) description of wildlife habitat area within or in proximity to the
project influence area (Direct or Indirect) and possible impact to habitat, which may further threaten
or endanger wildlife species and their movements through landscape, including any zones or locations
of known wildlife crossing along the existing alignment, and (iv) Endangered, vulnerable, threatened
species or legally protected species, species listed in IUCN red-list, found in the Project Area. Areas of
natural habitat for flagship species and critical natural habitats will be identified.

Information regarding terrestrial and aquatic flora and fauna of the existing forest area will be
collected and established for baseline information; the impacts of project construction on the flora
and fauna will be identified and predicted in order to propose appropriate mitigation or enhancement
measures, including any national protection requirements within the project area. Participation of
concerned government officials will be facilitated in all possible locations, when needed. Community
will be engaged for the assessment of community forests. Besides, fish survey will be carried out at
appropriate locations along the Trishuli River and its major tributaries, which will be crossed by the
road alignment. The consultant will coordinate and will acquire relevant information from separately
contracted consultant team under the NIRTTP project carrying out the Strategic Environmental and
Social Assessment (SESA)/Sustainability Study for the entire Birgunj-Kathmandu Corridor and will

ensure the required information is included in EIA.

Vegetation Survey: Site visits, line transect walk survey and forest inventory using plot method will be
carried out by the consultant. Forest inventory to identify number of trees that will be cleared up for
implementation of the Project will be carried out using sample plot method. Vegetation status, forest
area, medicinal plants and non-timber forest product (NTFP) will be documented in accordance with
the established and prevailing norms and practices. Forest survey will allow to characterize forest
resources and their quality within the entire DIA and IIA. Habitat quality of forest areas will be noted
for any natural and critical natural habitats. Sample plots will be laid exactly following a systematic
sampling technique, where identification of first point is randomly laid and rest of the sample plots
are laid at equal distance systematically on the predetermined vegetated area along the proposed
KNM alignment. Total number of sample plots to be laid will be determined during the scoping
exercise. Each sampling plots with a mosaic have three different sizes of plots within it. The outer plot
will be 400 sq. m area (20 m X 20 m) for the enumeration of tree species, second sub-plot of 25 sg. m
area (5 m X 5 m) within the outer plot for the enumeration of shrub species and finally, four number
of 15g. m (1 m X 1 m) plots within the corner of outer plot for herb species will be laid. The number
of trees and volume of timber to be cleared will be estimated using quarter girth formula.
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Data Analysis: Ecological study of herbs will be conducted by following the methodology proposed by
Raunkiaer (1934) and Zoebel et al. (1987) while the percentage coverage will be estimated by

employing visual observation.

Number of plots in which species 'A' occur .

X 100

Frequency of 'A' species
Total number of plots

Relative Frequency (RF)

X 100

Relative Frequency (RF)
Sum of all frequencies

No. of individuals of 'A' species in all plots

X size of the plot

Density of 'A’ Species
Total number of plots

Relative Density of 'A' Number of individuals of 'A' species
= X 100

Species (RD) Total number of individuals of all species

Coverage is the percentage of plot area covered by a given species, which will be estimated by visual
observation. Relative coverage will be calculated by using the following formulae:

Coverage of the 'A' Species

Relative Coverage of 'A' Species (RC) = X 100
Total coverage of all species

In case of tree species, basal area and relative dominance will be calculated by using the following
formulae:

Basal Area (BA)
= (Circumference)? / 41

(Area occupied at breast height)

Quantification in terms of numerical strength (number of individuals) volume and biomass will be also
provided. The Standing Tree Volume will be calculated on the basis of following formula:

Ln(v) =a + b x Ln{d) + c x Ln(h)

[Where a, b and c are volume constants, d: diameter at breast height and h: height of the tree]

The tentative cost of forest clearance along the alignment, including cost required for compensatory
re-plantation in the ratio of 1:25 and its protection for 5 years (according to Working Policy on
Construction and Operation of Physical Infrastructures within Conservation Areas, 2008), will also be
estimated and presented in the EIA final report. TJhe;:arge required for the compensatory re-plantation

& 3 L
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Terms of Reference for EIA Study of Kathmandu(Nagdhunga)-Naubise-Mugling Road

will be estimated and identified by consulting with respective FUGs and district forest offices during
ElA stage. Interaction with DFO office staff and Forest User Groups (CFUGs), photographs, interviews,
reference to secondary data etc. method will be adopted in this regard.

Documentation of vegetation status, endangered plants, medicinal and non-timber forest products
(NTFPs) will be recorded and likely impact upon and its user group will be identified and will be
presented in the final EIA report. Site visit protocols, minutes of interaction with Community Forest
User Groups (CFUGs) and Photography will be taken for the documentation and records of conducted

activities.

Wildlife and Birds Survey: It is expected that study will document the presence of mammal and bird
species as well as their habitats in the project area. To address the intended objectives, special
scientific techniques like sign survey along the transects, informal interviews and random surveys will
be carried out for the documentation of species occurring in the project area. Then, the valuable
ecological habitats of the bird and mammal species in the project area will be identified. Basing on
gathered information, the possible impacts during road construction and operations on bird and
mammal fauna and their habitats will also be identified. The project team will evaluate and finally
recommend the pragmatic measures to avoid, mitigate or compensate the impact of the proposed
project on bird and mammal fauna and their habitats following to mitigation hierarchy
recommendations in rod projects. The approaches and methodology that will be used for the study

include:

Literature Review

The Consultant will gather and review the previous study reports about wildlife in Mid-Hill area and,
in particular, in KNM section, reviewing publications of National Parks, wildlife reserves and other
relevant literature. The information of the bird and mammal fauna distribution, occurrence, habitats
and diversity, relevant to project area will be obtained and analyzed.

Field Survey

During field studies, the animals and birds sighted directly will be recorded with description of their
locations (GPS Coordinates and Elevations), behavior and biology. Additionally, habitat attributes of
the area of sightings will be recorded. Habitat attributes will be described by vegetation types and
coverage, proximity to water bodies, ecosystem type; attributes will include also other ecological
characteristics. Random line transects will be laid in and around the project area in order to observe

wildlife.

Sign Survey

That to detect the presence of secretive animals within the project area, the special surveys of possible
animal signs along transect will be conducted. Animal signs include footprints, feces
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Terms of Reference for EI4 Study of Kathmandu(Nagdhunga)-Naubise-Mugling Road

(pellets/scats/droppings), diggings, scents, which have specific characteristics for each species. They
allow detecting presence of species within the area without their visual observations. Animal signs will
be looked for and recorded on distance in 5m left and right along the transect trails. All found signs
will be identified and documented following standard field protocols, including GPS locations and
habitat attributes for each identified sign.

Fish Survey: Assessment of the fish biodiversity (species and abundance) will be carried out
using internationally accepted ecological assessment techniques to describe habitats,
communities or species of fish with respect to their ecological significance at local, national
and regional level. The fish sampling will be done by Wading Method and will be carried out

at Trishuli River area.

Reptile and Amphibians: Assessment of reptiles and amphibians will be carried out following
internationally accepted ecological assessment techniques to collect species information, assess
the habitats and its ecological significance, etc.

3.2.3 Socio-economic and Cultural Environment

Information on general socio-economic conditions of the people of the project affected
Municipalities/Rural Municipalities shall be collected through focus group discussions or informal
public consultation at the Municipalities/Rural Municipalities level participatory rural appraisal
methods as applicable. The information shall be collected through pre-designed checklists, which shall
include key socio-economic characteristics of the people of all class, caste and economic categories.
The information shall include demographic features of the households, migration pattern,
employment, landholding size, agricultural production, food sufficiency, other productive resources,
livestock raising, , access to different social infrastructures such as drinking water, education, health-
posts, general health, hygiene and sanitation condition, etc.

The people occupying the land in the ROW shall be the focus of study. Such households shall be
surveyed for their socio-economic conditions using structured questionnaires. The survey question
shall include, the family size, education, health, religion, economic activities, land holding size,
agricultural production, horticultural production, livestock, household income (farm and off farm),
general household expenditures etc. to unravel the living status of the affected households.

Information on social infrastructures such as schools, health posts, drinking water etc. shall be
collected from the Municipalities/Rural Municipalities or Ward offices, consultation with village elites
and through focus group discussions at Municipalities/Rural Municipalities levels to assess the current
situation of these facilities and the general sanitation status of the project area community.
Information shall also be collected on the conditions of these facilities, their adequacy and beneficiary

population.

All sites of religious, cultural and historical importance on the directly project affected area shall be
visited and observed in the area. The social, cultural and religious values and significance of these sites

shall be noted through consultation with th’eﬁgommunities. Possibilities of protecting, conserving or
e
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Terms of Reference for Ef4 Study of Kathmandu(Nagdhunga)-Naubise-Mugling Road

relocating such sites would also be examined thoroughly in consultation with local people, priests and

village elite.

At the same Information on socio-economic and cultural features of the project area shall be
collected, including population, ethnic composition, employment facilities and education, health and
sanitation conditions. Similarly, cultural and religious sites, sources of energy, infrastructures, market
centers, agricultural practices and development activities in project area shall be collected and

compiled.

Table 9: Specific Data Collection and Analysis Technique

Environmental Components

| Data Collection Techniques

Analysis Technique

Physical Environment

interpretation

Topography Map interpretation and field | Descriptive
investigation
Physiography Literature review Descriptive
Geology and Soil Field observation and literature | Descriptive
review
Soil Erosion and Landslides Field observation and literature | Descriptive
review
Land Use Literature review and map | Percentage analysis

Climate (Rainfall and Temperature)

Literature review and records
from DHM

Average analysis

informant interview

Hydrology and Drainage Pattern Map interpretation and field | Descriptive plus
investigation quantitative
Air Quality Field observation Lab test
Water Quality Field observation Lab test
Noise Level Field observation Lab test
Seismicity Literature review Comparison
Biological Environment
Forest and Vegetation Field inventory and literature | Descriptive
review
Wildlife (Mammals, Avifauna, | Field inventory, interview and | Descriptive
Herpetofauna) literature review
Rare, Endangered and Endemic | Field inventory and literature | Descriptive and
Species review Comparison
Ethnobiology Field observation and key | Descriptive

Socio-economic and Cultural Environment

Population and other demographic
indicators including ethnicity and

Literature review (District and
VDC profiles, CBS Records)

Percentage and average
analysis

religion
Literacy Literature review (District and | Percentage and average
VDC profiles, CBS Records) analysis
% G
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Terms of Reference for EIA Study of Kathmandu(Nagdhunga)-Naubise-Mugling Road

Occupation Literature review (District and | Percentage and average
VDC profiles, CBS Records) | analysis
and Discussion

Public Health and Sanitation Observation and Interview, | Descriptive
Literature Review
Infrastructures/Service Facilities Literature review (District and | Descriptive

VDC profiles, CBS Records)
and Discussion

Law and Order Group Discussion and | Descriptive
Interview

Religious,  Archaeological and | Observation and Literature | Descriptive

Historical Sites review (District and VDC
profile)

Religious and Cultural Activities Observation and Group | Descriptive
Discussion

3.3 Data Processing

Primary and secondary data will be processed, available technologies such as Microsoft office, GIS
etc. Available maps will be interpreted. The Physical and Biological information will be tabulated to
the extent possible. Socio-economic and cultural information will be cross-checked and analyzed.
Socio-economic information will be processed using computer- spreadsheet, tabulated and

presented in the text as appropriate.

3.4 Public Consultation

While preparing the EIA Study and according to Rule 7 of EPR, the concern people and institutions
will be informed regarding the Proposal, the EIA Study will be conducted and on possible impacts of
implementation of the proposal on the socio-economic and cultural, physical, chemical and biological
environment. 15 days Public Notice seeking the written opinions from the concerned stakeholders
will be also published in a national newspaper. Similarly, Public Notice will be affixed at the offices of
Rural Municipality, Municipality, School, Health Post and other local bodies as far as possible of the
concerned District, and a public deed of act (Muchulka) will be collected confirming the pasting of
such notice. Any comments or suggestions from the concerned stakeholders and affected peoples

will be collected.

Public hearing will be carried out at four locations along the entire stretch of road
alignment, covering all project affected Rural Municipalities and Municipalities. Public
hearings will be carried out after preparing the draft of EIA. For Public Hearing, a leaflet
will be prepared in Nepali language with major findings, potential impacts and
suggestions as well as suggested mitigation measures and will be distributed to all
concerned stakeholders during Public Hearing Programme. The program will be
conducted with participation of representatives of DoR, DFO, DDC, CDO, NGOs, CBOs,
political parties and other public repl‘:?sentatives. Further, the recommendation letters

0 .
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Terms of Reference for EIA Study of Kathmandu(Nagdhunga)-Naubise-Mugling Road

will be collected from all project affected rural and urban municipalities and will be
attached to the final EIA report.

3.4.1 Matters to be included in the Recommendation Letters
— Impacts on local schools, Health posts, community infrastructures due to project and proposed
mitigation measures;
— Other impacts on local environment due to the project and mitigation measures proposed;
— Impact on Community Forests and its users, and mitigation measures proposed. Any subject
matter that is not concerned with the project will be clearly indicated.

3.5 Identification, Prediction and Evaluation of Impacts

Identification, prediction and evaluation of impacts is one of the most important stages of EIA process
that to ensure road sustainability, targeted environmental management and social wellbeing. The
project team will carry out analysis of proposed project activities at pre-construction, construction
and operation stages that to identify and predict possible impacts. All impacts will be sorted out on
their nature: physical, biological and socio-economic, and on their value — positive and adverse using
extrapolative method, expert judgment and available maps.

The impacts will be classified in terms of their extent (site specific, local, and regional), magnitude
(low, medium, and high) and duration (short-term, medium-term and long-term).

The Numerical values, provided by national EIA guidelines, 1993, will be used that to evaluate
identified and predicted impacts in terms of their importance, significance and nature. The possible
impacts will be assessed covering both adverse and beneficial ones. Standard checklists will be utilized
as a methodology adopted for impact identification and prediction. A sum of impact values for
magnitude, extent, duration provides a maximum of 140-point score and a minimum of 25 points.
Impact values or scores for each of the selected alternatives are summed up and multiplied by the
probability of occurrence of the particular impact. Then, final impact scores for all alternatives are
compared and the highest value detected corresponds to the greatest potential for environmental

impact.

3.6 Preparation of EIA Report
Basing on the analysis of impacts and their nature, the measures to increase beneficial impacts and

mitigate adverse impacts will be proposed in accordance with mitigation hierarchy in road projects.
The identification and selection of measures will be based on site-specific issues, past experience on
similar projects, and expert judgments. The monitoring plan to assess the effectiveness of mitigation
measures during implementation will be prepared. After analysis of all relevant information, the
Consultant will prepare an Environmental Management Plan (EMP), covering the cost for mitigation
as well as prescribed monitoring activities and selected indicators of mitigation effectiveness. The

EMP will be divided into two sections:

» First, a “project owner’s” version containing the comprehensive set of mitigation,
management and monitoring measures, requirements, and institutional responsibilities for
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both construction and operation stages in order to fully address all identified impacts within
reasonable budgets.

Second, a monitoring program including indicators, parameters/thresholds, and locations,
frequency with a methodology for monitoring to enable verification that mitigation measures

Y

are successful.
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Review of Plan, Policies, laws, Guidelines and Conventions

Limiting within the scope of works, following policies, legislation (with amendments), guidelines, and
appropriate information will be incorporated into the final EIA report. They are as presented

hereunder:

4.1 Constitution of Nepal

4.2 Plan and Policies

e  Forest Policy, 2071

e land acquisition, Rehabilitation and Resettlement Policy, 2015

e  National Transport Policy, 2001

e  Environmental Assessment in the Road Sector of Nepal: A Policy Document, GESU /
DOR, January, 2000

e  Fourteen Three Years Plan, 2073

o  Working Policy on Procurement of Forest Land for Other Provision, 2063

e 20 Year Road Plan, 2002-2022

e Nepal Biodiversity Strategy and Action Plan 2014- 2020

4.3 Acts

= Environment Protection Act, 1996

= (CITES Act, 2074

=  Public Road Act, 1974

= Aquatic Life Protection Act, 1961

= Water Resources Act, 1992

= Local Governance Operationalization Act, 2017
= Forest Act, 1993

= Land Acquisition Act, 1978

= Plant Protection Act, 1973

= Soil and Watershed Conservation Act, 1982

5 |abor Act, 1992

= Child Labour (Prohibition and Regulation) Act, 2000 (2056)

4.4 Rules and Regulations
=  Environmental Protection Rules 1997 as amended 1997, 1999, 2007
= \Water Resources Regulation, 1993

= Land Acquisition Rules, 1969

= Forest Rules, 1995 (Revised 2062)

= Local Self Governance Rules, 1999

= Labor Rule, 1994
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4.5 Review of Guidelines and Manuals

= National EIA Guidelines, 1993

= ESMF, 2007 (Addendum 2013)

= Environmental Management Guidelines, GESU/DoR, July, 1997

= Land Acquisition Guidelines, 1989

= EIA Guidelines for Forestry Sector, 1995

= Forest Produce Collection, Sale and Distribution Guidelines, 2000
= National Adaptation Program of Action (NAPA) 2010

s Procedure Regarding the Procurement of Forest Land for Other Provision, 2063 (2006)
= Resettlement Policy Framework, NPC, 2072.

= National Standard for Sound Quality, 2069

= National Ambient Air Quality Standard, 2069 (2012)

= |nventory Guidelines of community forest, 2009

4.6 International Conventions and Treaties

= Biodiversity Convention, 1992
= Convention (No.169) Concerning Indigenous and Tribal Peaples in Independent Countries,

1991
= |LO Convention 169
= Convention on International Trade in Endangered Species

of Wild Fauna and Flora (CITES), (1973 amended 1979)

4.7 World Bank Operational Policies
With respect to Environmental Strategies, the World Bank pursues three interrelated objectives:

(1) Improving the quality of life
(2) Improving the prospects for and the quality of growth

(3) Protecting the quality of the regional and global environmental commons.

Concerning Safeguard Policies: the operations of World Bank are guided by a comprehensive set of
policies and procedures, taking into account the Bank's core development objectives and goals, the
instrument for pursuing them, and specific requirements for Bank financed operations. The core of
this guidance lies in the Operational Policies (OPs), which are short, focused statements that follow
from the Bank’s Articles of Agreement, its general conditions and from policies specifically approved
by the Board will be reviewed as follows;

—  Environmental Assessment EA (OP 4.01)

—  Natural Habitats (OP 4.04)

—  Pest Management (OP 4.09)

— Indigenous People (OP 4.10)

—  Physical Cultural Resources (OP 4.11)

— Involuntary Resettlement (OP 4.12)

— Forests (OP 4.36)

— World Bank Group Environmental Health and Safety Guidelines

Review of all listed acts, rules, manuals, guidelines and policies will be presented in EIA report.

— e ‘;a‘i:é‘ o Page | 28

5

J/?’inj;g;rra[:\“ Qﬁbo,
n .

%, Departmer.w;;@@&
| Cooperation ! o

Jwagal‘hs“



Terms of Reference for EIA Studv of Kathmandu(Nagdhunga)-Naubise-Mugling Road

4. Required Time, Budget and Experts

5.1 Time
The tentative schedule for the EIA study and over-duration required for its approval is

presented in the Table below.

Table 10: Work schedule for conducting EIA study

Month/Weeks of 2017/18

Sn Activities Nov Dec Jan Feb Mar

1|2|3(|4|1|2|3|4(1]|2]3|4|1]|2|3|4|1]|2|3]|4

1 Desk Study: Mobilization of Study Team,
Literature Review

2 Preparation and Submission of Draft TOR

3 Submission of Final TOR and its approval

4 Field Study and Investigation

4.1 Interaction  with  Stakeholders and
Collection of Suggestions and Comments

5 Analysis and Prediction of Impacts

6 Development of  Mitigation and
Enhancement Measures and Preparation
of Monitoring plan

Draft Report Preparation and Submission

T Public Hearing
8 Comments on EIA Report
9 Submission and Approval of Final Report
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5.2 Estimated Budget
The total estimated budget for the EIA study is NRs. 20,00,000/- (NRs. Twenty Lakhs only)

excluding VAT.

5.3 Study team
A multi-disciplinary team of subject matter specialists with good orientation on

environmental aspects will be involved in the Study. The composition will be as under:

= Team Leader/ Environmental Management Specialist (International)
= Environment Specialist

= Highway Engineer

= Engineering Geologist

= Hydrologist

= Social Development and Resettlement Specialist

= Economist
= Biodiversity / Ecology Expert (A team with forest expert, wildlife expert, ornithologist,

fisheries and herpeto-fauna expert will be mobilized for the collection of information.)

Field level assistants and other support staffs will be engaged to collect field level data, verify
secondary information, and conduct data analysis.

5. Scope Determined For the Preparation of the Report

In order to meet the above set objectives, the EIA study will collect and analyze environmental
information in the project area comprising of proposed road alignment and its RowW of 50 m also up
to the 2-km corridor for the road alignment. The EIA study should make every effort to quantify and
evaluate site-specific impacts to the extent possible within the direct impact zones.

The likely beneficial and significant adverse environmental issues from the implementation of
proposal during construction and operation stages upon Physical, Biological, Socio-economic and
Cultural environment will be identified and predicted, and, then, they will be further assessed during
the study as it is described in the following sub-sections. The EIA report will address these issues,
basing on primary data collected during the EIA baseline study. Anticipated issues of the project
development, which will be covered by the EIA study, are presented below.

6.1 Beneficial issues
Beneficial issues due to implementation of the proposal during construction and operation of the

project will be assessed and further enhancement measures will be suggested (as mentioned in
Chapter 9). They are mainly related to improvement of livelihoods of the local people. The likely
beneficial issues, envisaged during construction and operation stages, are:

<+ Construction Stage
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|

Generation of Employment

Opportunities of New Income Generating Activities (IGAs)
Increase in Land Values

Enhancement in Technical Skills and Know-How

Easement of former Environmental Problems

Improved Access to Services and Decrease in Transportation Cost
Gender Specific Benefits

Exploitation of Untapped Potentials

Poverty Alleviation

%+ Operation Stage

|

Easy access for local people of project Rural Municipality and adjoining Rural
Municipalities to existing highway and urban areas

Opened markets to generate more income for livelihood at local level
Opportunities for tourism development and enhancement of local economy

New updated and constructed infrastructure (highway) with safe, fast and clean
driving conditions

Enhance in living standard and lifestyle of local communities

Facilitated Industrial Development along the proposed alignment.

Increased economic activities/employment opportunities

Appreciation of Land Value

Access to social services for local people

Opportunities for diversification of local economy

6.2 Adverse Issues
The project activities during construction and in subsequent operation and maintenance stages may

create also a number of adverse issues and impact environment due to interactions between project
actions and local environment. The possible adverse issues during construction and subsequent
operation and maintenance stages in terms of Physical, Biological, Socio-economic and cultural
environment, will be identified, predicted and evaluated as stated in the following sections.

6.2.1 Physical and Chemical Environment
Physical issues that will be assessed during the EIA study will be included as follows:

X Pre-construction Stage

Loss of physical infrastructures due to Site clearance

< Construction Stage

Temporary disruption and relocation of existing services and public utilities
Change in Land use and loss of productive topsoil

Landslides, Slope Destabilization and Soil Erosion

Potential hazards due to blasting from Tunnel

Hazards due to spoil disposal and construction wastes

Disruption and blockage upon natural drainage, runoff water

Pollution of Water Resources
Contamination of Soil
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- Water logging

— Quarrying of Construction Materials

— Stone Crushing Plants

—  Stockpiling and transportation of Materials

— Air Pollution

— Potential hazards caused by bitumen and other toxic chemicals
— Hazards related to noise pollution

— Erosion of river banks

— Solid Waste Management

— Issue related to Road Safety during construction

— Occupational Health and Safety of Labor and accidents

— Loss of physical and cultural structures and infrastructures

— Issues related to establishment of labor camps and contractor’s camp

< Operation Stage

— Landslide and slope stability along proposed new sections
— Air pollution

— Noise

— Cross drainage outfall and gullies

— Traffic safety and accident

— Waste Management

6.2.2 Biological Environment
The biological issues that will be assessed during the EIA study will include followings.

Pre-Construction Stage

—  Loss of vegetation and scattered trees due to site clearance
< Construction Stage

—  Clearing of Forest and loss of vegetation and grazing area

— Disturbance to natural habitats and critical natural habitats

—  Habitat fragmentation and barrier effect for wildlife movement

—  Disturbance to biodiversity and wildlife ;

—  Damage of aquatic habitats with the construction of bridge foundations along the
River

— Use of forest products and fuel wood by the construction workers during
construction activities

—  Hunting and poaching of wild animals by labors

—  Forest fire

7
0.0

Operation Stage
— lllegal felling of trees
—  Hunting and poaching of birds and Wl|d|lfem FFS!
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Damage of aquatic habitats
Road safety concerns in wildlife crossing area
Issues related to aquatic life due to vehicle drop in the river due to accident

Spillage of oil, diesel in the river due to accident

6.2.3 Socio-economic and cultural environment
The following social and economic issues will be assessed during EIA study for impact

identification and prediction.

o Pre-Construction Stage
— Loss of private property and assets
— Grievances raised by the locals and labours if any

o Construction Stage
— Loss of productive land
— Land and property acquisition, compensation, resettlement and rehabilitation
— Disruption of community structure
— Livelihood issues
— Conflict in or with nearby host community
— Issues related to vulnerable indigenous people
— Impact due to damages of community infrastructures
— Potential issues of conflicts associated with road construction work forces
— Road safety issues
— Issues related to cultural assets
— Issues on landscape aesthetics
— HIV/AIDS and other diseases

L Operation and Maintenance Stage
—  Possible ribbon development along the road alignment
— Increase in accidents
— Development of settlements and market places along the proposed new sections
— Increase in sell and use of alcoholic products along the new proposed sections
—  Girl trafficking
— Migration and immigration
— Increasing in prostitution
— HIV/AIDS and other diseases

6.2.4 Cumulative Issues
— Likely spread of diseases
— Influence of outside people
— Increase of multicultural practice
— Landscape simplification
— Invasive species expansion
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— Deforestation
— Land use change with negative impact on soil erosion and drainage systems

6.2.5 Management of the detected Issues

Some project-level issues can be easily managed through avoidance or minimization of negative
impacts. Others need more thorough consideration and development of mitigation strategy at the

stage of EIA.

The road is envisaged to be constructed with labor-intensive technique as per the intent of the
Proponent. The management issues associated in this project will be of two pronged: one with local
people working as unskilled labors, and second is contractor. The work will also include several
stakeholders including Consultant, NGOs/CBOs, sub-contractors and others. Thus, following

management issues needs to be addressed:

Minimization of social conflicts.

Availability of local labors for labor-intensive construction works.

Measurement and payment modality without gender biasness.

Modality of initiating social development, vulnerable community development plan,
income generation activities and their long-term sustainability, including post-project
continuation and cut-off point of involvement of the project.

Traffic management during construction.

Managing spoils during construction phase.

Managing engineering camps worker’s camp and workshops.

Y V VY

Y

\

\_7 \;f

Managing Quarry and Burrow pits.
Managing access to indigenous people PAF/SPAFS, vulnerable groups

v

6.2.6 Enhancement and Other Issues

Enhancement issues like protection of springs/spouts, bar-peepal chautaries, gumbas and other
issues (formation of public tap stands, construction of vegetable market sub-center, nurseries for
felled trees, application of bio-engineering measures, cross road structures for wildlife and rural
citizens, etc.) need to be considered. Issues that are not incorporated in this report shall be
incorporated in the final EIA. EIA Report shall be prepared based upon baseline data collection and

s . 5 Pl
public interactions.
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6. Impact on the Environment from Implementation of the Proposal

The proponent should incorporate the impacts on following environmental aspects during the EIA
study and its report:

e Social and Economic,

e Cultural and Physical,
Biological, and

e Chemical.

The proponent should elaborately (i) identify, (ii) predict and (iii) evaluate each impact of the project
activities on the environment in and around the project area quantitatively, to the extent possible, for
both construction and operational & maintenance stages. Impact identification, prediction and impact
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evaluation have been carried out by using standard methods and techniques, and will be documented
in the final EIA report. The lessons and experience of other hill roads in Nepal should be evaluated and

considered.

The impact description will include its nature, magnitude, extent and duration using appropriate
symbols and definitions with due consideration of the relevant Guidelines in general, and that of
GESU/ DoR in Nepal in particular. Magnitude of each impact should be further classified into (i) site
specific, (ii) local and (iii) regional. The duration of impact should be further classified into (i) short-
term, (ii) medium-term and (iii) long-term. Environmental impacts can also be presented in the matrix

form.
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7. Other Alternatives for the Implementation of the Proposal

The alternative analysis of the project shall consider the following issues:

No action option

Project alternatives

Alternative alignment

Alternative design and construction approach
e Alternative schedule and process

e Alternative resources

TOR § Page | 37

P A

Py alv'emrne“ W
aip ﬁ]'smnnm*ﬁ Q';?
%D&padm%“

Jwa99



Terms of Reference for EIA Study of Kathmandu(Nagdhunga)-Naubise-Mugling Road

8. Measures to Remove Any Negative Impact That May Be Noticed While
Implementing the Proposal (Mitigation Measures)

Two types of mitigation measures will be included in the EIA Report. They are benefit augmentation measures
and adverse impacts mitigation measures. Further, the mitigation for the adverse impact will be preventative,
minimizing, compensatory, and corrective/rehabilitative measures. The mitigation measures will be suggested
for including at both construction and operational stages. Suggested mitigation measures will be pragmaticand
proven by application practices in the past. Monitoring plan will be drafted, proposed and recommended for
all the issues and impacts identified from the EIA study. However, the report will focus more on detail site
specific Environmental Management Plan, identifying and specifying:

e Quarry sites

o Environmentally safe tipping areas for surplus mass of excavated or any other material
e  Work Camp sites

e Crusher plant sites

e Compensatory plantation, bioengineering etc.

e Stabilization of existing land slide area

Further, environmental enhancement issues may also be proposed as follows;

e Orientation of the EIA and Monitoring Plan to authority & contractor groups during pre-construction
phase.

e Skill enhancement training such as Bioengineering, slope maintaining, Road accident awareness, etc.

e Plantation of tree nursery along the road and in other possible areas with engagement of community
in planning and planting activities, especially within the community forest area near the road alignment.

e Paved shoulders at destination/roadside, establishment of Bus bays to avoid traffic obstructions.

e Wider embankment at some possible areas along the alignment for stacking materials for maintenance
ensuring free flow of traffic movements.

e Establishment of traffic signals and follow of traffic rules.

Role and Responsibilities of other Institutions

DOR as a proponent is responsible to carry out environment assessment study and detail design of the proposed
road. The local bodies such as Municipality, Rural Municipality of project affected Districts are the major
stakeholder providing opinions, suggestions, and recommendation letter to get approval of final EIA report.
Besides, the Ministry of Physical Infrastructure and Transport is responsible to review the EIA document and to
provide decision for its implementation by approving the final version of the document. Awarded contractor
will be responsible to carry out construction activities in environmentally friendly manner, avoiding significant
adverse impact on ambient environment. Moreover, the Environment Management Action Plan (EMAP) shall
be updated as per provisions mentioned in approved EIA report prior to the execution of construction works.
Preparation of site specific EMAP will be coordinated with the joint study from proponent and contractor for
its proper implementation during construction and operation phase. DOR will coordinate and supervise the
monitoring activities, carried out by supervision consultant during the time of operation phase to provide
service and maintenance. Monitoring and supervision consultant will be a major responsible body to maintain
quality of construction works, including monitoring and supervision of all construction related activities.
Besides, proponent DOR and supervision consultant will also be responsible to monitor construction-associated
activities such as labor camp establishment, w?%sal earthwork excavation for road widening, operation
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Terms of Reference for EIA Study of Kathmandu(Nagdhunga)-Naubise-Mugling Road
of quarry and stock piling of construction material, occupation health and safety of labor etc. in order to

maintain healthy environment condition of the project area.

Further, the proponent DOR office will be responsible to recruit length-man along the chainage to maintain
road conditions and drainage clearance during the time of operation. The office will be responsible to allocate

maintenance fund for periodic maintenance and yearly maintenance.

Particulars of the cost and returns of the proposal

The study team will include analysis-based cost for benefits augmentation and adverse impacts mitigation
measures to the extent possible in the EIA report. The environmental cost sharing, if any, will also be included

in the main EIA report.
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9. Matters To Be Monitored While Implementation of the Proposal
(Environmental Monitoring Plan)

Environment Management and Monitoring Plans will be prepared to safeguard and preserve existing
environment from the implementation of the proposed project. The plan will comprise actions and construction
activities that are likely can produce impact on environment during construction and operation phases with its
proposed measures for mitigation. The monitoring plan will categorize the type of monitoring, such as
compliance monitoring and impact monitoring not only for construction and operational stages, but also sub-
categorized in terms of physical environment, biological environment, socioeconomic and cultural
environment. Monitoring parameters and/or indicators will also be identified. The Plan will also include
schedule of monitoring methods, location and responsible agency for monitoring as well as required work force
for the monitoring. Responsibility of monitoring agencies, including estimated cost for environmental
monitoring, will be included in the report. The plan will further comprise list of institutions that will be involved
in the project implementation at different project stages as well as for supervision and monitoring.

Table 11: Monitoring
Parameter Verifiable Verification method | Implementing agency | Monitoring agency | cost

/ Impact Indicators

Baseline/pre-construction phase (all domain)

Compliance/construction phase (all domain)
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Impact/Operation and maintenance phase (all
domain)

10. Other Necessary Matters

The other necessary matters, included in the EIA Report, will cover the relevant information, reference list,
annexes, maps, photographs, tables and questionnaires requiring at the time of carrying out survey. Also,
included will be the details of public notice, deeds (muchulka) of pasting public notice and recommendation
letters from concerned Districts, Rural Municipalitfes and Municipalities.
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Terms of Reference for EI4 Study of Katlmandu(Nagdhunga)-Naubise-Mugling Road
The Report Format for EIA Study will follow Schedule 6 of EPR, 1997. All requirements indicated in Schedule 6 of
the EPR will be included and addressed in the EIA report. The report will also compatible with Environmental
and Social Impact Assessment (ESIA) report of world bank requirement as the project funded by the bank and
will fulfil all the required information for the bank provisions. The conclusions and the recommendations of the

Study will also be drawn and presented at the end of the report.

Deliverable

The Proponent will submit ten copies of the Final EIA Report to the Ministry of Population and Environment via
Ministry of Physical Infrastructure and Transport / DOR, in accordance with the Rules 10 of EPR, 1997.
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11. Format of the EIA Report

Table of Content
FrdFEr 9riT (Executive Summary in Nepali)
Executive Summary Acronyms and Abbreviations
1. Name and Address of the Proponent and Institution/s Preparing the Report
1.1 Name and Address of Proponent
1.2 Name and Address of Institution preparing EIA Report
2. Introduction
2.1 The Project Background
2.2 Context of the Proposed Project (including new construction, upgrading of road, bridges and tunnel)
2.3 Basis of Selection of the Road (including Bridge and Tunnel) Alignment
2.4 EIA Study Team and Declaration
2.5 Objectives of EIA
2.6 Rationale for Conducting EIA
3 Description of the Proposed Project
3.1 Type of Proposal
3.1.1 New Construction (Road, Bridge and Tunnel)
3.1.2 Upgrading (Road, Bridge and Tunnel)
3.2 Objectives and Anticipated Benefits from the Proposed Project

3.3 Salient Features of the Project: (With Location map and Alignment map of proposal in topographical
map, goggle map and drawings)

3.4 Project Setting
3.4.1 Delineation of the Project Area —

Direct Impact Zone (DIZ): -Construction Area including Row-formation width, drain/shoulder, Slope
required for construction (Area within 500 m radius from the center of the project implementation for

bridge)

Indirect impact Zone (lI1Z): -Adjoining Wards of Municipality and Rural Municipality (Within 2 Km from
Center line of road beside DIZ)

Zone of Influence (Zol): -Affected Municipality and Rural Municipality

RO MR
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3.5 Technical Characteristics of the Project/ Road alignment and Bridge site

3.6 Technical Standard of Road and Bridges

3.7 Relevancy of the Proposed Project

3.8 Project Implementation Approach and Modality

3.9 Requirement of the project (Human resource, Energy, Materials, Investment and Land)

Table: Energy to be used for the project

Sn. | Name of the Energy to be | Source of | Amount (Volume, | Estimated | Remarks
used (Specify Renewable | Energy Weight etc) tobe | Carbon
& Non-Renewable used Emission
Follow IPCC guidelines
and methods
Table: Material to be used for the project
Sn. Name of the material to be used Amount (Volume, Weight etc) Remarks
Table: Land use type along the road alignment
Sn. Land use type TL Area (ha) Percentage Remarks
(km)

1 Private land
a. Forest
b. Khet
[ Bari
d. Others
Total

2 Government land
Forest National
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Community
Leasehold
Total
b. Barren
& Others
3, Settlement area
4. Others (if)

3.11 Existing Road Network
3.12 Details of the Proposed Road Alignment including Bridges and Tunnel

3.13 Project Components and Construction Schedules*

4. EIA Approach and Methods

4.1 Desk Study/Literature Review and Reconnaissance Visit
4.2 EIA Screening, Scoping, and Preparation of Terms of Reference
4.3 Field Survey and Investigations for EIA
4.3.1 Physical and Chemical Environment
4.3.2 Biological Environment
4.3.3 Socio-economic and Cultural Environment
4.4 Database Preparation, Analysis, Prediction and Assessment of Impact
4.5 Data Analysis and Interpretation
4.6 Impact Identification, Prediction and Assessment/Evaluation Method

4.7 Prescription based on Mitigation Hierarchy (Avoid, Minimize and Mitigate) including Enhancement
Measures

4.8 Preparation of Environmental Management Plan and Monitoring Plan
4.9 Public Notice, Public Hearing and Stakeholders Consultations
4.10 Public Disclosure (as per GoN and World Bank Requirements)

4.11 Data gaps and limitations
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5. Existing Environmental Condition (Follow the ToR for EIA to incorporate all the relevant issues but not
limited to the followings)

5.1 Physical Environment
5.1.1Topography and Geomorphology
5.1.2 Climate and Hydrology
5.1.3 Regional Geology 5.1.4Engineering Geological Condition
5.1.4 Hazards and Hazards Mapping
5.1.5 Construction Materials
5.1.6 Soil Types and Their Distribution
5.1.7 Seismicity
5.1.8 Landslide and Slope Stability
5.1.9 Air Quality
5.1.10 Noise Level
5.1.11 Water Quality
5.1.12 Land Use
5.1.13 Solid Waste Management
5.2 Biological Environment
5.2.1 General
5.2.2 Types of Forest by Vegetation
5.2.3 Types of Forest by Ownerships
5.2.4 Distribution of Tree Species along the Road Alignment
5.2.5 Trees to be felled along the Road Alignment
5.2.6 Ecological Resources Use
5.2.6 Ethno-Botanical Knowledge and Practice
5.2.7 Fauna in the Project Area
5.2.8 Aquatic Biology and Fisheries
5.2.9 Protected, Rare or Endangered Flora and Fauna Species
5.2.10 Protected Areas
5.2.11 Biological Environmental Benefits and Economic Value

5.3 Socio-economic and Cultural Environment (Caste, Ethnic & Gender disaggregated information shall be
required)

5.3.1 Demography of the Project Area

5.3.2 Caste, Ethnicity, Religion and Language . B
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5.3.3 Settlement Pattern and Housing Structures

5.3.4 Profile of Project Affected Families

5.3.5 Gender Situation

5.3.6 Profiles of Service Providing Institutions

5.3.7 Access to GoN Service facilities

5.3.8 Access to Private Service facilities

5.3.9 Occupational Status

5.3.10 Work Force and Employment 5.3.11In and Out Migration Pattern
5.3.11 Land Holding Pattern

5.3.12 Land Use Pattern

5.3.13 Land Value

5.3.14 Agriculture Practices

5.3.15 Food Sufficiency Level

5.3.16 Off-farm Activities

5.3.17 Non-Timber Forest Products

5.3.18 Household Income and Expenditure

5.3.19 Cottage and Small Industries

5.3.20 Market Centre and Marketing

5.3.21 Mode of Transportation

5.3.22 Sources of Energy

5.3.23 Historical, Cultural, Religious and Aesthetic Sites and Values
5.3.24 Tourism

5.3.25 Identification of Potential Economic Activities
5.3.26 Local NGOs and Community Based Organizations
5.3.27 ldentification of Vulnerable Groups

5.3.28 Vulnerability of Project Affected Families

6. Consultations and Public Hearing
6.1 Consultations with local communities and stakeholders
6.2 Public Notice and Public Hearing

6.3 Public Consultation and Disclosure Plan

7. Alternatives of the proposal
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7.1 Proposal Design, Location and Implementation Methods
7.1.1 Route of Road Alignment
7.1.2 Project Design
7.1.3 Construction Approach and Methods
7.1.4 Project Implementation Time Schedule
7.1.5 Construction Materials
7.2 Comparison of Capital Investment and E&S Costs and Returns
7.3 Adverse E&S Impacts

7.4 New State of Art technology and pracess in road construction (Tunneling, Sortcreeting with rock bolt to
replace the heavy retaining walls, rock cutting without using blasting materials etc.)

7.5 Use of Energy and Energy Saving Measures during Project Implementation

7.6 No Action Alternative/Do Nothing Scenario

8. Specific Impacts of the implementation of the proposal on the environment

8.1 Beneficial Impact

@ Generation of Employment @ Opportunities of New Income Generating Activities (IGAs) @ Increase in Land
Values B Enhancement in Technical Skills and Know-How & Easement of former Environmental Problems &
Improved Access to Services and Decrease in Transportation

Cost @ Gender Specific Benefits @ Exploitation of Untapped Potentials B Poverty Alleviation @ Others
(Relevant of all domains)

8.2 Adverse Impact (Shall incorporate all the categories of impacts mentioned in Part-A: Part-2, 3.1 ivand V
of ToR and all the other relevant impacts identified by the EIA))

8.2.1 Physical environment

8.2.1.1 Pre-construction phase

8.2.1.2 Construction phase

8.2.1.3 Operation and maintenance phase
8.2.2 Biological environment

8.2.2.1 Pre-construction phase

8.2.2.2 Construction phase

8.2.2.3 Operation and maintenance phase
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8.2.3 Socio-economic environment (Loss of private land and assets, Loss of Income Sources, Restriction
on access to natural and community/public resources, Loss of Common Property Resources (CPR),

Impacts on Indigenous People, Loss of Traditional Occupation etc.)

8.2.3.1 Pre-construction phase
8.2.3.2 Construction phase

8.2.3.3 Operation and maintenance phase

8.2.4 Cultural (physical and social)/religious/historical) Environment

8.2.4.1 Pre-construction phase
8.2.4.2 Construction phase
8.2.4.3 Operation and maintenance phase
8.2.5 Chemical Environment
8.2.5.1 Pre-construction phase
8.2.5.2 Construction phase
8.2.5.3 Operation and maintenance phase
8.3.6 Cumulative Impacts of the projects
9. Impact Analysis and Evaluation
9.1 Impact analysis and Evaluation

9.2 Significance of the Impacts (Scoring Tables)

10. Measures to reduce or control the impact of the implementation of the proposal on environment (shall

give Site Specific EMAP for Project)

10.1 Institutional Arrangement for EMP Implementation

10.2 Human Resources Requirements and Capacity Assessment EMP Implementing Agency

Table: Benefits augmentation and enhancement measures

Domains Activities/ | Location/s Impact | Augmentation, Cost | Responsible Verification
Issue and agency Methods
enhancement
measures
Construction Phase
Operation and maintenance Phase
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Table: Adverse Impact Mitigation Measures

Domains | Activities/ Location/s Impact | Augmentation, Cost | Responsible Verification
Issue and agency Methods
enhancement
measures
Pre-Construction Phase (all domain)
Construction Phase (all domain)
Operation and maintenance Phase (all domain)
10.3 Summary of Benefit Augmentation and Mitigation Cost (EMP Cost)
Table: Summary of Benefit Augmentation and Mitigation Cost
Sn. Description Cost Remarks

10.4 International and National Best Practices for Enhancement & Mitigation Measures

11. Environmental Monitoring and Audit

11.1 Environment Monitoring Plan

11.2 Institutions Role in Project

11.3 Environmental Monitoring Organization Structure

11.4 Environmental Monitoring and Evaluation ="
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11.4.1 Methods of Monitoring and Evaluation
11.4.2 Monitoring and Evaluation Indicators, Period and Responsible
11.4.3 Inputs for Monitoring and Evaluation

Table: Monitoring

Parameters/ | Verifiable Verification | Location/s Implementing | Monitoring | cost

L method agency
Impact indicators agency

Baseline/pre-construction phase (all domain)

Compliance/construction phase (all domain)

Impact/Operation and maintenance phase (all domain)

{Review and follow monitoring indicators as specified in ESMF where possible)
11.5 Environmental Audit
11.5.1 Types of Audit
11.5.2 Agencies Responsible for Audit
11.5.3 Elements in the Audit Report
11.5.4 Estimated Budget for Audit
12. Review of Policies and Regulatory Frameworks
12.1 Constitution of Nepal
12.2 Plans and Policies
12.3 Acts and Rules
12.4 Manuals/Guidelines/Directives
12.5 Environmental Standards
12.6 International Laws /Conventions
12.7 World Bank Policies
13. Conclusions
References Annexes

e Approved SD and ToR

e Map with environmental component (quarry site, spoil disposal site, stock piling, camp site, forest,
impact zone, hot mix plant)

e Public Notice and participants of public hearings 3#%,‘

e Deed of enquiry & /TrAE  E
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Recommendation letter (District Forest Office, Community Forestry, Rural Municipality/Municipality,
School, Health Post, Conservation Area/National Park/Buffer Zone/Chure and another concerned
stakeholder)

Minutes (Focus Group Discussion-FGD, public consultation/interaction/meeting)

Supporting document of cost estimation of land and structure

Supporting document of cost estimation of compensatory tree plantation

Water quality analysis test report; Baseline data on Air and Noise quality

List of Flora and Fauna with scientific name (italics)

Sample filled checklist

Photographs

Others (If Any)
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Annex
Annex-1: Location Map/Road Alignment Route Map
Annex-2: Baseline information table;
Annex-3: Checklist and Questionnaire for EIA study
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Annex-1: Location Map/Road Alignment Route Map
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Annex-2: Baseline information table
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Annex-2 Baseline information table to be filled

Sn, | Section | Length | Elevation | Crossslope | Aspect | Geology | Topography | Soil type | Land use
chainage | (m) range (m) | degree pattern
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Engineering Geological Log Along Road Alignment

Road:
Overburden
Chaninage Hill Bed Rock (DD/DA) Materials
Slope Hz:\r::ll Landuse | Instability | Causes Re::ri'lomnen
Beddi . Rock T .
From | To (DD/DA) f:liat::il Joint t::e Weathering :p Thickness
pattern
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Annex-3: Checklist and Questionnaire for EIA study
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Annex-3 Questionnaire for interview, interaction and discussion

1. In your view; what are the major adverse environmental impacts in Physical, Biological and
Socio-economic and cultural aspects with the construction and operation of road alignment?

2 What could be the major beneficial impacts with the implementation of the Highway?

3. In your view, what should be done to mitigate the adverse environmental impacts that you have
mentioned?

4, Are there any other likely impacts with its implementation?

5. Do you have any suggestions to safeguard social and environmental condition of the project

area with its implementation and operation?

Additional Checklists for EIA

Major exporting goods (local
products) from the area

Lighting energy source (hhs) Electricity

Kerosene
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Solar

Other (specify)

Cooking energy source (hhs) Fuel wood

Bio-gas

LPG

Other (Specify)

Migration Pattern (hhs) In migration & prupose

Out migration & purpose

Out migration (India) & purpose

Out migration (Foreign) & purpose

Market place (name and Local Market and distance
distance) - -
Major Market and distance
Community forest in the area Name of the CF and area coverage in
ha.

Historical, cultural, religious
and tourist attraction places
located in the area.

Access Road Requirement: Total length of access road (left and right bank), total area, owner name and
land to be acquired;

Suitable Camp Site Location:
Stockpiling Area:

Possible Quarry site: Distance from highway, area and quantity

Spoil Disposal sites:

Status of Air, Water and Noise Quality:
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Name of forest, Type Tree Species Animal Species Forest Resource Use Pattern
and Location

Forest Clearance Checklist

Lt Bank or Rt | Land Ownership/Name of | Name of Number of Average Average
Bank the Forest Tree trees to be cut | circumference Height (m)
down (em)

Project Impact on Infrastructures
Sn. Distance from Highway | Project affected features and description | Photograph numbers

(Electricity Poles, irrigation canal, water
supply pipes, taps, local kuwa/springs,
Buildings, Temples etc.
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Annex 4:- Existing Physical Infrastructure within the Project Area

List of Existing Tracks within the RoW of alignment

Chainage along the Approx. length Road Type Linkage
" KNM Roadname | - trected Width (m) between
1.
2.
3.
4,
5:
6.
List of existing bridges
Sn. | Chainage along ; ; y Connecting
the KNM Location Name Bridge over Bridge type —
1.
2%
3
4.
5.
6.
Existing Electric Poles and Pylons
List of 66 and 132 kv Pylons situated close to the proposed alignment
. Type of electric Capacity Approximate Distance in (m) from )
.N. Ch Sid
3 wiieee pole/number (KV) KNM e
1
2.
3.
Water Supply situation in project districts
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Water Supply in Project Areas

Major Drinking Water Supply in the Project Area

Type of water Approx. length Number of HHs usin
S.N. Chainage along the KNM ye PP g 8
supply affected (m.) water supply
1.
2.
3.

Irrigation Facility in Project Area

List of major Irrigation Canals identified within the proposed alignment

S.N. Chainage

Canal Type

Approx. Length Affected (m.)

Canal Name

1
2
3.
4

Annex 5:- Checklists for construction material availability and quarry sites

Sources of local construction materials available in the road sections

Tentative distance in (m)

Types of Materials | Location Estimated quantity | Total Quantity
in m?3, in m? from KNM road center

Natural Sand a

b

C
Natural Gravel | a
Subbase Course b
Crushed Stone | a
Subbase Course b
Crushed Stone Base | a
Course b
Natural Gravel | a
Concrete Aggregate | b
Crushed Stone | a
Concrete Aggregate | p
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Types of Materials | Location Estimated quantity | Total Quantity | Tentative distance in (m)
inm?, inm? from KNM road center
Crushed Stone | a
Asphalt Aggregate | b
Natural Granular | a
Material b
Stone Block a
b
Boulder a
b

Present Traffic Situation in Sector

Availability of lands for labour camps

Proposed Labour Camp locations along the Highway alignment

S.Id. I(]I a! 1on I d sta]"'e I]li]’n
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Possible Crusher Plant Location

Proposed Crusher Plant Locations along Highway alignment

L A ; Dist fi KNM
S.N. Location KNM Chainage i pproxl Land owner e am.:e my
type Area (m?) alignment
1
2
3.
4.
5:
6.
Spoil Estimation and identified spoil disposal sites
Estimation of Excavation Quantity, Usable Quantity and Disposable Spoil Quantity (in m?)
S.N. Roat?l Quantity bmiedalant Excavated quantity for Totai Uisable Dls?osable
Section / from 3 St Pavement and ; Spoil
: : required for Filling ] Quantity
Chainage excavation Construction amount
1.
2
3.
4.
5;
6.
Identified Spoil Disposal Sites
s Distance from 3 . Protection
Location of . Estimated Estimated volume for )
S.N. a j Land Type Road Section i i g required
Disposal Site ;i areainm disposal in m
Chainage
1.
2.
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S.N.

Distance from
Land Type Road Section
Chainage

Estimated Estimated volume for

Location of
area in m? disposal in m?

Disposal Site

FISHTUS (ARTEH) -GS -TAT TSH ATIISTAT FE........
& fawmn(eRiTe HervmEn) SECRCCE

SERT, AfAaqR |
QrATToTes- e STeageel ATRT SR forgn sraatare FEaTael

Protection
required

FHRTCATAT FAABE AT oeeeiereeeccisenesescssiesnenenas FraRarat fafq : R00¥/
9. Y SEHR

TOR SR, Page | 85

“on

s 2 Y
‘“’Q'?: 1

&,
&



Terms of Reference for E£14 Study of Kathmandu(Nagdhunga)-Naubise-Mugling Road

TR s ST ad, fem..... Rram ... e
9.3 @ifas Swman Ao MIEF/AA e, A ... TS /2T
9.% BT fofeatm . TIGANART /AT, e FA ... e /3
9.4 SITH /ST
R frgEr/oiie 9w FHNR HOH TRER
%) wfear oxqer (foegam O @)  Hfedr THE (939 SRS @i a9l g
0
M) STARE ATIIAT TCH Afh ORHA O F) HATIA AT &S AN A O
3 SEted 9T e e
3.9 TRERST Saees! [@aExr (aRFEr |fed)
F.9. | g gy Arar | e | 9 | Yafew | Wi | fraem grey| S | e

Fa@r | Argar | (§-9z 99)

T
9.9 : weT-q, wfer-3, T foy-3
R Yarfes e : faaifea-q, Afaarfea-, aRar=E-3, fagar/ fage-«

3. P ; 9- FRER, 3- AR, 3- FAT Y TE, ¥ A § 3@ 9o TE, Y- CH.UA A /UH33 HE 93 FAT 9, §- e ar
arta

. fearery @ree : A, EE-3
Y. e : wfa-q, sfre-3, =R SAEaT-3, FHa Ao, T F qeg-y, fate-s, e o afed-g, Trarr-e,
Hig gt =90, WRRE AFFAT-99, AT GEST )

§. BT AGETE: TYAT U], GTAT THUH -]

TOR Page | 86




Terms of Reference for EIA Study of Kathmandu(Nagdhunga)-Naubise-Mugling Road

3R 99IE GRS GIEHT SAHET

339 & qUIE 49 4FET F4E G AT YuH &1 7 9. & O R EEA O
afg &1 99

‘g qfemar 3 TG WD AN | CBRU | EE/dErs | Sed BT

P

9. FUTE AR 39 @ e W AT, AR -3, e amfer-3, am-v

R, PR : TYF A, A3

3. TE/ATS ¢ B, AR

¥. FEYq : TR, MY AEE -3, frer-3, a=r-
3.3 F duiger aarsr ge a9y ITvaer BR SIET T TUHT B 7 9. T R i}ﬂ?[lj
afs B 99

Lﬁ."er. wr S TR IS . e / o | SRR | R

9. 8% SIS TR B : AU F93-9, Aea-3, @l Hva-3, A7 T (AHTH, Aefaar afa)-
R, WS/ FETE ¢ TS ~ 9, AFAE-R
3. JRYAES @ SR A=Y, SN AT TH-3, AMRET aTir-3, foramar anfa-9, a7 (o)=Y
¥, foy : qrw-q, wiear-3, T feT-3
¥, AMGS G
¥.9 Y q97 o T gty fEwer
(@) AU AT YER GEal AEA MO AST A e g § 00 8 O
gfe @ 99 aeel faaRer Y |
@t ST (A9 Aaa
g T AR CE|

O

9 ATHA

=

TOR Page | 87

1S
&

s

0/% ‘@rﬂmgnt 0‘!‘\ .bi\‘-' 4 i

75Eal nfraste® . oS
%q; Pﬂﬂmentuﬂi@a@@r
" Cooperation Impe™
Ywagal, LalitoV



Terms of Reference for Ef4 Study of Kathmandu(Nagdhunga)-Naubise-Mugling Road

(@ L. AT JS7 alfet FH FSAT T B 7

.9

SSPI 7TH

ERNGEEiE )

|

¥} quigEl A BT Jearaer RS B AieAr @9 T ?

F.9. | @ [ Afear v | w9 | @ g Al v
SRICE SRUCE]
§ | 9R #fewr ar €1 v "l ¥ | ¥ gf@ & wfedm oW
R |90 &f@ 9R @l g9 L | 3 wfeAT W FH
3 | 3fe ¢ Afem g9 & | = Afe
¥.R.9 F9AT @raTTRr Arqfd afvErEr 96 e Aarafaear q, 3, 3, ¥, %)
Hu /919 faaz 0O STATET O ATeReT a
ZEHTT FE ATRTAT a Helop dfe? &7 O FARH [ahrare a
qY] 7 G 9aTY famrane O EEiL| O L O
¥} W& Tl AR ATFd T AADT IATGT 90
¥.39 JUTEHT FATATHT ITEA g7 H&A a1l & &1 T A9aE i AT=HI TG, 7
TOR Page | 88

%q,e""em men &
¥sical Infrast

ol Depariment
7l Cooparation
Jwagal,

b S Z S

La\\‘-?

ok




Terms of Reference for EIA Study of Kathmandu(Nagdhunga)-Naubise-Mugling Road

SR S e T WANETS  HH
T BT F FfT SURA T [MAAEEE ATEN T R He 9
i_"u"."' L T ol I 4T 7 Jeares w T S | BooEr Fia o ¢
S TS AU G ?| MRS (| e T g
afTor #.5.)
| a6
1 | & EIEISEIEIE
R |
3 | &rmEr
¥ | e/ TEHIEr
K| e e e )
¢ A (GATST) ...
ERECICI
1. [
R | ard
3 | Gt
¥. |59
" A (GATSA) ........
¢ A (GATST) ...
ST

¥.3.] ToAIlGd aTelies & B9 @i [y 79 g 7 O9. ¥xare R, ATSTehepl aeiied 9T A9,
¥.¥ Hawe g e
¥.¥ TUEH STAT & Gf FEREWHT GehedT G947 9 @ faeaes g ¢ g O 8W O

Al FT T FHA BT ATTDT BARABT BIEET B Jovvrriies cornriiies omieimies creinens coviions seninieie

¥.¥.] FATd [qebl T ATHT Hia AT T FAT 7 &

TOR

3

% &

%fp Yernment O 'b@ s
% "C'EJI!Flfl'aﬁ“\"‘tzogA

ey Emnmantﬁ‘l @““

JWagaI Lﬁm’

Page | 89




Terms of Reference for EIA Study of Kathmandu(Nagdhunga)-Naubise-Mugling Road

¥.¥.3 I FARAEE FA SISHT @ (997 T g5 7 O9. g7are [OR. ATTHST aoRAT 9

¥ .Y T 9 TEEfE A9 q9T e Al W e 9. w0 R ¥ O
afs Tramafaes we qar feeamers AT AT T WY AT Bl wqar @= T war

¥ & yuel weat faar
¥.%9 & qUISe WEATET THATH G g O 8 O
afT B AT & & I T AR G 7
EX ECE] THH TFRET
q 3 3 «

U | o1 gre aw

Ed % 9 [+

9 Ed 3 't
| wely grew aw

L 5 % 9 ~

¥§R e i d wegs g 0 e\ O
gfe quqgelt 31 T g78 A, fahrare afis AR T Hia T B 2 T,

¥ §.3 Sfad qedelies F SSHT oY (4l 7 g/ 7 O9.5vaTe  [OR. ATl auiiear 5

¥.0.q TuueioT TRTdET TR 39, 36, ¥, AUST A 9 SR T &6 ¢ TG O T O
afg T &8 9 & % IR faH T T 7

¥, W«

Y.q aurEar gRarRd A ger, A g e se s g O 8 O

TOR Page | 90

%z, X
%‘@ Oy, e 0\\ 3 5
ammaﬂ‘ ® :
P %fcannh'a%““: 0 &
By, Depaﬂmenl?m\gﬁz‘\
Nl Cooperalion \0,)1

Jwagal, V2"



Terms of Reference for EIA Study of Kathmandu(Nagdhunga)-Naubise-Mugling Road

gfs g W Hq A9AT 7 FF AP B wG G 7

FA. | AR GAse T T FHA (T70-9,AfewT-R) #ieaa
1
R
3
R'e
Y
TG ST
%R T a¥ quiser frer dindear e @ T 2
9. | gael fqaxo A T *hpaT

q =T~ (A~T4T)

| mAERA TN AP

3 |79, 9, "Eer g

¥ | FHTET
y | frem

% g UHN

@ | grgwr wiEder @

90 | &M (9T, W, ©E)

TOR Page | 91

2 L S &
M”ﬂhw@‘${j@
gy porment o &

et o



Terms of Reference for EIA Study of Kathmandu(Nagdhunga)-Naubise-Mugling Road

F.9. | g fqae @ T e
9 | ForEr s fq
9 | AT T HER
93 | aftfe Frer aif/argare A=
9¥ | e fEe
¥ | FAESAA
9% | STt HTEET AT =T
qe | faar | qa1 ARE qETH
& | ¥y
EEER] a4 (GeATI)
snsﬂma e (GATI)
AR STHAT
o, W Y AT
99 A A qUE AT qUEH TRARH W farTy g woar P 2
q gt R. P
4. AT e S e Heaa
e kol
9 RISTIETem
R | ErEwEE
3 | wefar
¥ | SfeE
K| ufa gwEta
% ATSE@E (A1SET)
© | grem gwEle
Page | 92

TOR

Jwagal,

\ <
Loie”




Terms of Reference for EIA Study of KathmandufNagdhunga)-Naubise-Mugling Road

4. AMEE i Fheaa
e | T
c | Taraies
R EL
q0 | i@r It
9 | &
R | we.ams. .
T (GeATI)

9.3 TUTSH IRARFT FIET [ERTHI g2 AYH Fel IUAR T4 A g 7 YTATHFATSHET ATARHAT

Iid TR |
w.9. @ G 40 qrafear 9
9 e

R UTaiHes @ed $rg

3 e /39 T AT

¢ | aifAVRTHT/ HREH
5 I (GATIT) ..o

qraftrear Fw afrdeTE 9, 2T 3, duErS 3, S v

©3 qursers Tw.9s. . /CEH AMHT TRAT Bfe AER G ?
98 3 BT

afe 9187 B W FE(AE AFHR] TS WAL ?

q. fgA®eT 7 m] 3. Iear/fa . O 3uymfys O Y. 9@ Hsa O

. TR ACHE FET O % 9IS BEEAT O L AT (@EATST) e

TOR Page | 93




Terms of Reference for EI4 Study of Kathmandu(Nagdhunga)-Naubise-Mugling Road

©Y dUTEH fa=mear o= ars Y. /U o gl fod afrg 7 99 gl s Sy e
I I9GH Al ?

vy o afe afr auder afarer £ aewETR qoq AUS faan

q. faEr O R fawa O

w9 | Tog | wowR s e &S BRI o WURT W | A

w@a- Py : Tou-q, whEA-3

5. WTHIS qEHITar
5.9 B qUE 4T qUIEH! IREARET I FA ANAS TP G TES
.8 O R O

afe gAEE 9 & & GLATHT FEWIT g’
IR o G&AT | FAF G2 G&AT

£ ferarar Ffpaa
=Y wfgar Y Hfgar

q | ®9F THE
R | wEEE HE
3 | @ SUHIHT 998

[ =

X | @A ITHRT THE

fa=mg /e wE

il

TOR Page | 94

s
Jvagal, |_a‘a'.‘§"‘J



Terms of Reference for EIA Study of Kathmandu(Nagdhunga)-Naubise-Mugling Road

.9

QERY e e

PP G F&r

wY | wfewr

Y | wfger

R. farq Tur afewepr faa=or
R.q TAUTEH! IREARE! T A THRH! WY T A9 B ?

59,

it

T Je

wewr F&r

1

FIEHT BIH T

R TUTEH TRARH Taeew B IS Ao st g a9 Swig e |

.9

arfer faawor

TEANT (q77-q, Hfeer-3)

T q T

TqHT Faf

TOR

ey Partmen of RIS
gt g
Wagal, Lalitout

Page | 95




Terms of Reference for EIA Study of Kathmandu(Nagdhunga)-Naubise-Mugling Road

YA~ ATATF G : TR AAT A G-y, R FrAerww-3, OF WA -3, v vt qwar-v, fafw w4

0. ST FEEAT
90.9 qUTEH! uTHT AfF YT G ?
.8 O REw O
g & 99 HT @Al =T G ?
#.9. | 9ar 1R LD
9 | @S/ aE
R | SETH- - AT )
3 | wngw
90.] WU FEIATE TS e (WTaferpen Fwar o6 9, 2, 1)
9. | Ndee ATafar RETT
q | FEterT @197 YT gIeT
R | w=mEteda ars9
3 | greRfae &/ gRATT
¥ | Afg /@rer @redr
L | SITHT AP 9T (@ad, TR
A ——

10.3 AUE TANT TSI AHEA WLH AT B ATHIT FIY T &9 7

q.GeelT AT R BIET Hherd el TS 3 ffesra Fre T TN
S
90.¥ qUEHN AT AT FAHT T ATEA SATSTH & ? 1.3 &

Az YT A, FHA BIeY THIH FFRITIT T T8 U G 7
. WIS ST#AT T FIEHT SAawATTT R, WBias GIedTd 93 3.@eel cfdqs e

Wi svssasy
90.% Gl IS8T & TANT TGS, ? (afaar a@r 787 9, 3, 3.
.. | sdee qrafHear Fhpaa
9 | =8
R | TER e
3 | @ d. = (fafaer)

TOR Page | 96




Terms of Reference for EIA Study of Kathmandu(Nagdhunga)-Naubise-Mugling Road

¥ | TEar/ wigare geted

Y| et
90.% YHTITHT ATNT SIS U YANT T &7 HT FE(ATE TS &GS, /(rafersar amam 7e1 9, 2, 3.)
%.9. IR grafear | .9 AT qrafiesar
q FTERT g7 ¥ ar.l;-cﬁ'qr-raq'
R | HETE A Y gt a9
T E T VARE IR % Eiiny
90.%.9 ETHT Hiq AT TS AN T &5 * FCATHAT FANT g FTHT AT .. (gfer ey ... &S
90.9 afq AR AT B TART TG, ? (wafmsan o@w FeF@= 9, 3, 3 )
F.9. HAEE qrafEsar T
Q| Al
| farer
3 | HER
¥ | A (GAST)
0.5 fre Far Yhaamr wd= Tt e
.9. .ﬁﬁmw R in mmmmm [raT
q | yrataes faemed

R | FA=-wreatas faemea

3 Areataes faaraa

¥ Hel S/ FTHT

L AT

T | ST/ I9-Ee =1

9 | grafaE |re e

c | W FeR

2 | H&T g9

-

q0 | Feear TeeHsH

-

99 | O FERHETH

92 | 71 FEET

¥ Yo ;e BT, Fer Mre-x, Tar, -3, P Paa-v, foreeT anfae-y, WRE-S a4

TOR Page | 97

SRR 3

@%o;,‘ ment of “&nﬁ;\\
P &
Bp, 0p g i

‘.!:

Yivagal, Lalitp™



Terms of Reference for EIA Study of Kathmandu(Nagdhunga)-Naubise-Mugling Road

Y SEe-q, FEAE AT ATaA-3, M AT wrae-3,ATtE 7 A araTaE Ao A

99. =R
99.9 dAUTEH BT Bl

ferfawer g ?

9.

o feefas

feaaor

V fave wrmeA

T T ATEH! TR Gied @el gl

@31 T AT TRI Fied Sl a1 A2l gIAm

9
R | ad-smafaeE
3 | g

ffee ¥ g31 @1 SeTehl TR died gard gl

K

g a1 FE5e aTeehl

3. wfewr T Wy fraor
99 [ ¥ wfewr A= e BRamdaraw T S5 e Far g 2

BISIBIEEIC

#.9.

AT

Y (Hd)

AfgeT (Ada)

9

BRG] FHTHETA

3

e

Fia gHEA FA

AT Farirer

T @A

e FEdriar

qeba ; G¥-q, FH-3, TOAT-3

93. wiewTHr AT
93.9 Twfaar afar

9

FrHT faar

fewm gfawasn

% JERT gwar

9 aq

93. duEsr ufearHr F "ieen ge@es (e fafaq deama gfafafae wégm 7

TOR

%,

%ogpaﬂmenlﬁ‘- R

Cooperaion W™

Jwagal,

La‘mv

xs@"‘

é‘“@

Page | 98




Terms of Reference for EIA Studv of Kathmandu(Nagdhunga)-Naubise-Mugling Road

Fg | AT SUHRAT QAT EL &
q fa=ms e IaehT afafa

3 T SANT ITHHT ATHIT

3 a9 ITHhT Frafda

¥ qTITE HFER] JTAIHT |TATT

K F IIS ITHIHT FATT
3 TS AT / AT AT
9 TRARFIT HET (HTAT THE AT(Q)

c qJ

QY. ISF ATISAT 9T T SA-cres! gror
Q¥ qUIES GRS YSH AGISTATS! SIAT 9187 T AR B2 9. § O REF O
afg 9aTeT 9IS OB G 9, HE ATET IS 94T 7

q. feReher WA R. ¥fean/fe s ERCELIER
¥, ATASTATS] GHEld Aiad @&RT LA (GATST) .

9¥.R I TEAIT TSF ARSI Gy TUTE TEH 87 ?
q. 9 "EHd R TEHd

% FHEHT  [TBINIBE i S i e v S i s B P e i S S s

¥, qTeT 99
. TUEH URARETs I9 ATASA] BEATEIA FaT S A4 Juaed HUH] qUGH! IRaes qae
M gT T 68 7 9. &8 O RE@T O

TOR PN Page | 99

G, = D &5
?‘o/k,o?mmeni ol “QQ@Q\
T5al Infrastoe®
o o CalInraste \‘\ﬁﬁ
Py cartment of RO i
%peraion Inge®
Jwagal, Lolitp"

2



Terms of Reference for EIA Study of K. athmandu(Nagdhunga)-Naubise-Mugling Road

L. HET Gl HHAT TEATT T 6T 878 7
q. ¥E¥ O R T daY O 3. 9IS B O ¥ Faead O ¥, a4

W TP =AT 70 G=ARAT TSPHT Aear Fepfodss AR Y@T 937 9T g7 @y fp 2

W3 TSF QAR ARSI THRHS T86T 3 & g1 A9AE B D THT K NS ?
g1 giagrr afy R gHgS Fud 3. AT afy ¥ TSETEET iy

Y. ATATERITHT THTE @ giaar gfy o gew faar . e faara

° =T e aue qraq q0. meaﬁ;

WY TG S AGAATH AFRIHS THET & B & 7

9. BT STAITHT &fe R. TR afq 3 ATAERIAT S ¥, GSF qHeAT
Y. =feufer s & gt fpfa o et aaisad o wafae s
LS

F.9. | FEHA qratREa q, R, 3 ....... ) HIRT
q
?
TOR Page | 100 2
% o &
%, O AN

B, Pl S
%w:’-"aﬂment Wﬁ"&

Vivagal, Lalitp"



Terms of Reference for EIA Studv of Kathmandu(Nagdhunga)-Naubise-Mugling Road

95, JUIEATE AiEET T9T qMAHT J=GET AT B AAH G ? qle qET S T4 I GHaH T
BIECAUACL R

PRZELE :
e fesas
% 0 S «‘g

4‘ r"}'-’?le Lol 18
%i"*ﬁnm’;m\mf
ment of Rod vﬁ‘

TOR Page | 101



	1.pdf
	2.pdf
	3.pdf
	4.pdf
	5.pdf
	6.pdf
	7.pdf
	8.pdf
	9.pdf
	10.pdf
	11.pdf
	12.pdf
	13.pdf
	14.pdf
	15.pdf
	16.pdf
	17.pdf
	18.pdf
	19.pdf
	20.pdf
	21.pdf
	22.pdf
	23.pdf

